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RESUMO

ALMEIDA, Patricia Del Vigna - EFEITOS DE ANTIDEPRESSIVOS E
BENZODIAZEPINICOS SOBRE O FLUXO SALIVAR ESTIMULADO E A
COMPOSICAO BIOQUIMICA DA SALIVA . Orientadora: Préf Dr*. Luciana Reis de
Azevedo. Curitiba: PUCPR 2006, Mestrado em OdogtaloArea de Concentracdo em
Estomatologia.

Neste estudo avaliou-se o efeito de drogas psjiota® sobre o fluxo salivar estimulado
(FSE), concentracdo de proteinas totais, uréia leocaatividade daa-amilase, pH e
capacidade de tamponamento salivar (CTS). Alémodissrificou-se a prevaléncia de
xerostomia em usuarios de psicotropicos e sua aelapm baixo fluxo salivar e/ou
hipossalivacdo. Trinta e trés individuos foram attms em grupos: | (controle, n=17); Il
(individuos em tratamento com psicotropicos, n=1); (individuos do grupo II, em
tratamento com inibidores seletivos da recaptagdseddtonina, na dose inicial recomendada,
n=8). Saliva total foi obtida com estimulo mecarnecbSE pela sialometria. O pH salivar foi
determinado imediatamente apds a coleta da s#liv@TS foi obtida pela titulometria e a
composicao salivar quantificada pelo método colétirvo. O grupo Il apresentou diminuicao
estatisticamente significante (p=0,0203), de 33,8800FSE quando comparado ao grupo |I.
Xerostomia foi observada em 37,50% e 50% dos iddos nos grupos Il e lll, os quais
apresentaram reducdo no FSE de 45,38% e 42,3186ctemmente, quando comparados ao
grupo I. A composicao bioquimica salivar, pH e Q¥ foram afetados significativamente
pelo uso de psicotropicos (p>0,05). A xerostomiuida pelos psicotrépicos foi associada a
diminuicdo do FSE e néo a alteracbes na compobig@oimica salivar. Mesmo com 0 uso
de medicacdes de ultima geracdo, houve queixa cke dera com reducdo no fluxo salivar e,
portanto, cuidados odontoldgicos sdo indispensay®is a xerostomia esta associada a
varios problemas clinicos, dentre eles, o aumeatsudceptibilidade a infec¢des bucais.

Palavras-Chave
Psicotropicos; Saliva; Xerostomia; Hipossalivagéo.



ABSTRACT

ALMEIDA, Patricia Del Vigna —THE EFFECTS OF ANTIDEPRESSANTS AND
BENZODIAZEPINES ON STIMULATED SALIVARY FLOW RATE AN D
BIOCHEMISTRY COMPOSITION OF THE SALIVA . Guidance: Préf Di?. Luciana
Reis de Azevedo. Curitiba: PUCPR 2006, Post-graaluatudent in Dentistry, Department of
Stomatology.

In this study the effect of psychotropics drugstbe stimulated salivary flow rate (SSFR),
total proteins, urea and calcium concentratieramylase activity, pH and saliva buffer
capacity (SBC) was evaluated. In addition, the alervwce of xerostomia in psychotropic drug
users and its relationship with a low salivary floate and/or hyposalivation was verified.
Thirty three subjects were divided into the follogi groups: | (control, n=17): I
(psychotropic drugs users, n=16); lll (subjectgafup II, using selective serotonin reuptake
inhibitors, at the recommended initial dose, n¥8hole saliva was collected by mechanical
stimulation and the SSFR by sialometry. Saliva p&twetermined immediately after saliva
collection. SBC was obtained by titrimetry and waly composition was quantified by the
colorimetric method. Group Il presented a statdlycsignificant decrease (p=0.0203), of
33.85% in the SSFR, when compared with group loXtmia was observed in 37.50% and
50% of subjects in groups Il and Ill, which presehta reduction of 45.38% and 42.31%
respectively, in the SSFR, when compared with grhodjne biochemical saliva composition,
pH and SBC were not significantly affected>Qp05) by the use of psychotropics. The
xerostomia they induced was associated with theedse in SSFR and not with alterations in
the biochemical salivary composition. Even whemgsihe latest generation drugs, there
were complaints of dry mouth associated with a e&se in the saliva flow rate, therefore
dental care is indispensable, since xerostomielégad to several clinical problems, including
susceptibility to oral infections.

Keywords
Psychotropic drugs; Saliva; Xerostomia; Hyposaiomat
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Resumo

Neste estudo avaliou-se o efeito de drogas psmoas® sobre o fluxo salivar
estimulado (FSE), concentracdo de proteinas totmé&da e calcio, atividade da
amilase, pH e capacidade de tamponamento salivieg8)(QA\lém disso, verificou-se a
prevaléncia de xerostomia em usuarios de psicawép sua relacdo com baixo fluxo
salivar e/ou hipossalivacdo. Trinta e trés indieglforam alocados em grupos: |
(controle, n=17); Il (individuos em tratamento cpsicotropicos, n=16); Il (individuos
do grupo IlI, em tratamento com inibidores seletidasrecaptacdo de serotonina, na
dose inicial recomendada, n=8). Saliva total fdiid#bcom estimulo mecéanico e FSE
pela sialometria. O pH salivar foi determinado im&mente apos a coleta da saliva. A
CTS foi obtida pela titulometria e a composicaavsal quantificada pelo método
colorimétrico. O grupo |l apresentou diminuicdo aéisticamente significante
(p=0,0203), de 33,85%, no FSE quando comparado rapogl. Xerostomia foi
observada em 37,50% e 50% dos individuos nos griligoHl, os quais apresentaram
reducdo no FSE de 45,38% e 42,31%, respectivangrdado comparados ao grupo |.
A composic¢do bioquimica salivar, pH e CTS nao foraetados significativamente
pelo uso de psicotropicos (p>0,05). A xerostomidumida pelos psicotropicos foi
associada a diminuicdo do FSE e ndo a alteracoesmposicdo bioquimica salivar.
Mesmo com o uso de medicac¢fes de Ultima gerac@vehgueixa de boca seca com
reducdo no fluxo salivar e, portanto, cuidados taldgicos sdo indispenséaveis, pois a
xerostomia estd associada a varios problemas adinidentre eles, o aumento da
susceptibilidade a infec¢bes bucais.

Palavras-Chave

Psicotropicos; Saliva; Xerostomia; Hipossalivagéo.
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Introducéo

A saliva é indispensavel para a manutencdo da sd@idmca. Ela lubrifica a
mucosa bucal, promove a remineralizacdo dos denpestege a boca contra infeccdes
causadas por microrganismos patogéntéoslesmo sendo o principal fluido protetor
dos tecidos bucais, sua verdadeira importancia paraem estar do individuo,
geralmente, é percebida quando o fluxo salivardisténuido®

O controle fisiolégico da secrecdo salivar é regplgelo sistema nervoso
autbnomo, por meio de receptores presentes naduig@nsalivares. A estimulacao
parassimpatica, por meio das acfes da acetilcedinee os receptores muscarinicos M3
(transmissao colinérgica), aumenta o volume devaa$iecretada. A estimulacéo
simpatica, por meio das acfes da noradrenalina smbreceptores e B (transmissao
noradrenérgica), controla principalmente o contetglproteinas na saliVZ.

Um grande numero de farmacos (antidepressivos eolitioss) usados
comumente para o tratamento de doencas psiquggicaitras condicdes meédicas, tais
como enxagueca e artrite reumatoide, tem efeitlzgerais de boca seca (xerostomia),
diminuicdo do fluxo salivar e/ou alteracéo na cosigao da salivd™

As diversas classes de antidepressivos possuens agitecolinérgicas de
diferentes intensidadeEles bloqueiam os efeitos da acetilcolina sobreegcsptores
muscarinicos M3, resultando em diminuicdo da s@oreglivar. Assim, predomina a
estimulacdo simpatica que leva a producdo de salhas viscosa e pouco
abundanté:®1°0 fluxo salivar estimulado é considerado baix@paiores entre 0,7 a
1mL/min, enquanto a hipossalivacdo caracterizasseppducao de saliva menor que

0,7mL/min2®
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O bloqueio dos receptoresadrenérgicos também pode causar reducéo do fluxo
salivar e alteracdo na composicéo da s&li@amo os antidepressivos agem no sistema
nervoso central (SNC), por exemplo, por meio degptores serotoninérgicos (5HT),
podem também causar alteracdes neste fluido pop oeiacdes indiretas sobre as
glandulas salivares°0Os benzodiazepinicos (BZDs) diminuem a secrecaalikea por
meio dos receptores para BZDs, presentes nas dg&nshlivares, e também por acdes
indiretas sobre estas glandulas pelos receptoraBZDs centrai§!**?

A sensacdao subjetiva de boca seca, também conlemita xerostomia, resulta
de reducédo no fluxo salivar, entretanto pode oconesmo na presenca de fluxo salivar
normal”? A diminuicdo na secrecéo de mucinas salivares pedenais importante
que a quantidade de saliva secretada na inducéerdstomia*

Os antidepressivos, principalmente os triciclic®i®Ts), alteram a concentracao
de componentes salivares, tais como: proteinas tatamilase, glicoproteinas, célcio e
potassic.?4%

Na presenca de xerostomia varios problemas clingtogem, dentre eles:
ressecamento da mucosa bucal; dificuldade na dggue na fala; alta susceptibilidade
a infeccdes bucais, principalmente candidose eségntais; gengivite e mucosité®

O mecanismo exato pelo qual os psicotrépicos causgpossalivacao,
xerostomia ou alteragdo na composicdo salivar anddaesta totalmente esclarecido,
pois existem muitos outros tipos de receptores gavatancias endodgenas nas glandulas
salivares que mediam a secrec¢éo da saliva, taie ceogeptores para a substancia P e
para o peptideo intestinal vasoati/3.

A terapéutica medicamentosa para o tratamento d@sces psiquiatricas tem

evoluido consideravelmente nas Ultimas décadasetanto, nenhuma medicagéo
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psicotropica, mesmo de ultima geracao, € isentafeiéos colaterais. A maioria dos
antidepressivos da classe dos inibidores seletiaa®captacdo de serotonina (ISRSs —
fluoxetina, paroxetina, sertralina e citalopramysaqueda no fluxo salivar e alteracéo
em sua composicas.

Neste estudo avaliou-se o efeito de farmacos pémiobssobre o fluxo salivar
total estimulado, sobre a concentracdo de algunspapentes salivares (proteinas
totais, uréia e calcio) e atividade @amilase, assim como, sobre o pH e capacidade de
tamponamento salivar. Além disso, verificou-se avaléncia de xerostomia em
usuarios de psicotropicos e a relacdo entre baixm fsalivar e/ou hipossalivacéo e
sensacao subjetiva de boca seca.

Materiais e métodos

Esta pesquisa foi aprovada pelo Comité de Etica Remquisa (CEP) da
Pontificia Universidade Catodlica do Parana (PUCRRYXonsistiu de um estudo
epidemiolégico caso-controfé.

Amostra

A populacdo desta investigacdo envolveu paciesnesatendimento na clinica
Odontoldgica, funcionarios e alunos da PUCPR.

Os critérios de exclusdo da amostra foram: presgagcandicdes sistémicas que
pudessem influenciar a fisiologia das glandulasvaads, tais como: sindrome de
Sjogren, obesidade, caquexitabetes mellitusindividuos com histoéria de radioterapia
na regido de cabeca e pescoco e/ou historia deneato quimioterapico nos ultimos

.....

total.
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ApoOs explicacdo completa e pormenorizada sobretwwaza da pesquisa, seus
objetivos, métodos, beneficios previstos e incomode a metodologia pudesse
acarretar, o individuo da pesquisa assinou o telenmonsentimento livre e esclarecido,
autorizando a participagao voluntaria na pesquisa.

A amostra consistiu de 33 individuos, de ambosegsss que foram divididos
em grupos: grupo | (controle, n=17) — individuoadsaveis, sem queixa de boca seca,
que ndo faziam uso de qualquer tipo de medicacdouste continuo, exceto
anticoncepcional; grupo Il (experimental, n=16) rdividuos que faziam uso de
medicacdo antidepressiva da classe dos inibideteBv®s da recaptacdo de serotonina
(ISRSs), associados ou nédo a benzodiazepinicos{BABA pelo menos um més, para o
tratamento da depressdo e/ou sindrome do péanico. pdéiciparam aqueles com
qualquer outra terapia medicamentosa, exceto awgpzionaf?>

No intuito de saber a acao isolada dos ISRSs sofuantidade e qualidade do
fluxo salivar, outro grupo experimental (grupo HE8) foi formado a partir do grupo I,
com a inclusado, apenas, dos individuos que fazismnexclusivo de ISRSs, na dose
terapéutica diaria inicial recomendada (fluoxetktang, paroxetina 20mg, sertralina
50mg)>°

Os medicamentos usados pelos individuos dos gregpsrimentais estdo
listados na Tabela 1.

Foi realizada anamnese de todos os individuos del@acom a ficha clinica
proposta. A queixa de boca seca foi anotada. Paiadividuos em tratamento com
drogas psicotropicas, os dados referentes a madickem como inicio do tratamento e

posologia, foram registrados.
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Coleta de saliva

As amostras de saliva total foram obtidas por nogoestimulo mecanico,
empregando um pedaco de latex para garrote estdoli de tamanho padronizado
(1,5cm), com um fio dental amarrado para impediegluticdo ou aspiracdo do mesmo.
Os individuos foram orientados a mastigar contirergmo pedaco de latex durante 11
minutos. Toda a saliva produzida durante o primenmmuto de estimulacdo foi
desprezad® Durante os 10 minutos subseqiiefitess individuos expeliram a saliva
no interior de um pote coletor universal esterdizgreviamente etiquetado e pesado.
Os potes contendo as amostras foram acondiciorsadasgcipiente de isopor com gelo
e encaminhados ao laboratério de Bioquimica da ARJGde as amostras foram
processadas no mesmo dia da coleta.

Os requisitos para coleta padronizada de saliva totam: ndo comer, beber
(exceto agua), realizar exercicios fisicos e/otes@rande estresse fisico ou mental até
1 hora antes da coleta; as amostras de saliva foodmtadas entre 9:00 e 11:30 da
manhd; o individuo foi orientado a sentar em pasigdaxada em cadeira comum; as
amostras com sangue visivel foram descartidas.

Procedimentos laboratoriais

Sialometria

O fluxo salivar estimulad@SE) foi obtido por meio do método gravimétrico. A
massa do frasco coletor universal apds a coletalilea foi diminuida da massa deste
mesmo pote antes da coleta. Visto que cada 1g dsaneguivale a 1mL de salffaa
diferenca da massa do pote coletor antes e apoteta,cdividida pelo tempo de 10

minutos forneceu o FSE, expresso em mL/min. Padirrmemassa dos potes coletores
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antes e apds a coleta, foi utilizada uma balangitima - Mart€, modelo AL 500 (SP —
Brasil).
indice de fluxo saliva¢IFS)

Para classificacdo do FSE e para viabilizar a sedstatistica e comparacao
entre grupos, foi utilizado o critério de Tenovubagerlsf®, ao qual foram atribuidos
0S seguintes escores numericos (IAS)hipossalivacéo: <0,7mL/mir2, - baixo fluxo
salivar: 0,7-1mL/min; & - fluxo salivar normal: 1-3mL/min.

Andlise sialoquimica

Foram avaliadas as concentracdes de proteinas,tatéia e calcio salivares,
além da atividade da-amilase, capacidade de tamponamento e pH da saliva

O pH salivar (pH) foi determinado com o uso do pttmee bolso da QUIMIS
Q400BD (com eletrodo direto) (Diadema/SP) imediatara ap6s a coleta da salia.

Antes de submeter as amostras de saliva as provgeirfnicas, as mesmas
foram centrifugadas durante 10 minutos a uma widmE de 3.000 rpm. Este
procedimento visou separar as particulas contat@isaha saliva, tais como células
epiteliais descamadas, bactérias, células sanglieedambém qualquer residuo
alimentar®

A capacidade de tamponamento salivar (CTS) foiroetada por meio da
titulometria segundo uma modificacdo da técnicaritaspor Aranh&® Foi medido o
volume de &cido lactico 0,1N necessario para baixaf salivar até o pH critico (5,5).
Uma amostra de 2,5mL da saliva centrifugada fobcada em um Becker ao qual se
acrescentou lentamente, com auxilio de uma buéetdo lactico 0,1N. A solucéo
salivar foi continuamente agitada e, a cada gotci acrescentada, o pH foi lido por

meio do pHmetro.
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O método colorimétrico foi utilizado para a quanttédo de proteinas totais
(g/dL — Kit para Proteinas Totais — Biureto — KATAMG, Brasil) e calcio (mg/dL —
Kit para Célcio — Cresolftaleina complexona — KATAUG, Brasil). O método
enzimatico colorimétrico foi utilizado para quart#r a uréia (mg/dL — Kit para Uréia
enzimatica — Urease, Berthelot — KATAMG, Brasil). A atividade da-amilase (U/L
— Kit para o-Amilase (Gal-G2 CNP) KATAE/MG, Brasil) foi determinada pelo
método cinético colorimétrico.

A leitura das absorbancias ocorreu por meio do odsgetdometro
ThermoSpectronic Unicafnmodelo Genesys 10 uV (NY/USA). Os testes biooeosni
foram realizados em triplicata para cada amostisatiea.

Todos os procedimentos descritos foram conduzidosip Gnico operador.

Analise estatistica

Com os testes de Shapiro-Wilk e Levene testarara-seormalidade e a
homogeneidade de varidncias das variaveis estydadaectivamente. Com ANOVA
foi verificado se havia diferenca entre as médasatla variavel entre os grupos. Com
o teste de Comparacdes Multiplas de Tukey HSD tietese entre quais grupos ocorria
diferenca. Os testes do Qui-quadrag@),( U de Mann-Whitney e Kruskal-Wallis
verificaram se havia dependéncia entre as vari&exig, queixa e grupos; queixa e IFS,
e IFS e grupos, respectivamente. Todos os tedta$stisos foram realizados com nivel
de significancia de 5% (p<0,05).

Resultados

A amostra consistiu de individuos com idades vdpade 18 a 65 anos, com
média de idade de 32,24 anos. Os individuos forlagados em grupos: | (controle,

n=17), sendo 2 individuos do sexo masculino e 1fedonino, com média de idade de
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30,41 anos (19 a 55 anos); Il (experimental, n=Bgndo 2 individuos do sexo
masculino e 14 do feminino, com média de idade 36Banog18 a 65 anos)ili
(experimental, n=8)sendo 1 do sexo masculino e 7 do feminino, com anédiidade
de 33,25 anos (18 a 62 anos).

N&o houve diferenca estatisticamente significanteeeas médias das idades e
0s grupos (p=0,8312) e ndo houve dependénciasioee grupos (p=0,9975).

Houve distribuicdo normal das seguintes variave®E, CTS, pHo-amilase,
proteinas (nos grupos | e lll), célcio e uréia (&). Nao houve distribuicdo normal
para idade e proteinas no grupo Il (p<0,05).

Houve homogeneidade de variancias para todas a&veiar continuas dos
grupos I, Il e lll (p>0,05).

A Tabela 2 mostra as médias e desvios padrao diaveia estudadas de acordo
com 0S grupos.

Houve diferenca estatisticamente significante (@£8]1) entre as médias da
variavel FSEem funcdo dos grupos. O grupo Il apresentou dirg@imuestatisticamente
significante (p=0,0203)le 33,85%no FSE quando comparado ao grupo |. N&o houve
diferenca estatisticamente significante (p>0,03)eecas médias da variavel FSE entre
os grupos | e lll (Tabela 2).

A CTS, o pH e os guatro componentes bioquimicowasab estudadosu{
amilase, proteinas, calcio e uréia) ndo apresentadiferenca estatisticamente
significante entre os grupos (p>0,05 — Tabela 2).

A Tabela 3 mostra FSE e IFS de todos os individigss grupos |, 1l e 1l e

gueixa de xerostomia dos grupos Il e Ill.
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No grupo controle, 12 individuos (70,59%) apresamta FSE maior que
ImL/min (IFS=3). No grupo II, 11 individuos (68,7b%veram FSE menor que
ImL/min (IFS 1 ou 2). Destes, 5 (45,45%) apresantaFSE menor que 0,7mL/min
(IFS=1). Dos 8 individuos do grupo Ill, 5 (62,50%presentaram FSE menor que
ImL/min (IFS 1 ou 2). Destes, 1 (20%) apresentod BBaixo de 0,7mL/min (IFS=1)
(Tabela 3). Nao houve dependéncia estatisticansgiéficante entre a variavel IFS e
grupos (p=0,1294).

Dos 16 individuos do grupo I, 6 (37,50%) apresemaxerostomia. Dos 8
individuos do grupo lll, 4 (50%) relataram esteama (Tabela 3). Houve dependéncia
estatisticamente significante entre queixa de Beca e grupos (p=0,0013).

A média do FSE dos individuos do grupo Il, com gaeale boca seca, foi de
0,72mL/min (IFS=2).Quando comparada a do grupo controle (FSE=1,30mt/mi
IFS=3), 0 FSE dos individuos com xerostomia no grupo lluead 45,38%. O FSE
médio dos individuos do grupo Ill, com xerostomii@, de 0,75mL/min (IFS=2).
Quando comparado ao do grupo controle (FSE=1,30ml/ra FSE dos individuos
com queixa de boca seca no grupo Il reduziu 42,3H6uve dependéncia
estatisticamente significante entre as variavessdfueixa de boca seca (p=0,0363).

Discusséo

A funcdo das glandulas salivares é regulada pskersa nervoso auténomo,
porém varios medicamentos podem modular o efeitoesémulacdo nervosa.
Qualquer droga capaz de bloquear os receptoresielabranas acinares ou que altere
as vias de transporte de ions pode afetar advensaraequalidade e a quantidade da
secrecdo salivar. Estas medicacbes incluem anéislgpos, sedativos e

tranqilizantes®
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Os efeitos colaterais anticolinérgicos persistemamhe longos periodos de
tratamento com as diferentes classes de antideesgstes efeitos sdo de diferentes
intensidades e ndo sdo totalmente alcancados ata droga atinja padrbes estaveis de
concentracéo no plasma**®No intuito de compor uma amostra de individuos com
concentracdes estaveis das medicagcOes psicotropicaglasma sanglineo, foram
selecionados apenas aqueles em tratamento ha patwssram més. A meédia do tempo
de uso dos antidepressivos nesta investigacae fbbaneses.

Neste estudo, os individuos que fizeram uso deos8mcos (grupo II)
apresentaram diminuicdo significante no FSE quasawoparados aos individuos do
grupo controle (grupo 1) (Tabela 2). Hunter e WifSaccompararam os efeitos de ADTs
e ISRSs sobre a saliva estimulada da parotida.fisseam que ambos causaram
reducdo no FSE, sendo o efeito dos ADTs mais pmado do que o dos ISRSs. Estes
apresentam acdo anticolinérgica mais leve quandwmpa@dos aos ADTs, 0s quais
blogueiam o0s receptores colinérgicos muscarinicesndo considerados 0s
antidepressivos mais comumente relacionados adsfeacao e & xerostonia.

Dos pacientes que fazem uso de medicacoes antsde@g, 30% a 60% relatam
a xerostomia como importante efeito colatémahra os usuarios de ISRSs a ocorréncia
deste sintoma varia de 15% a 38%*°0s ADTs podem causar sensacdo de boca seca
em 70% a 85% dos pacientéd’ No presente estudo, 37,50% dos individuos que
fizeram uso de medicacdes psicotropicas (grupe BP% dos individuos que fizeram
uso exclusivo de ISRSs (grupo lll) apresentaram gistoma — uma taxa maior para 0s
ISRSs, com relacdo aos estudos anteriormente sjtammtudo menor que a taxa
encontrada para os ADTs. E importante ressaltaoguhferentes métodos de coleta de

informagBes, tais como, escala visual analdgicagestipnarios respondidos
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individualmente ou aplicados pelo pesquisadoraaslespontaneos, podem influenciar
a queixa de boca set'

Devido a esperada auséncia de atividade anticglogédos ISRSs, acreditava-
se que a diminuicdo do fluxo salivar e xerostomé rocorresserf. Entretanto,
especula-se que a presenca deste quadro clinisa pesconseqiiéncia indireta da acéo
destes farmacos no SNC, por meio de mecanismoseidifide identificdr e
provavelmente, por meio da acdo da serotonina aosptores S5HT presentes na
microcirculacdo periféric Segundo Schubert e Izutduas medicacdes podem afetar
o fluxo salivar e sua composicdo por meio de alfea no fluxo sanguineo das
glandulas salivares.

Neste estudo, tanto os individuos que fizeram wsaonddicacédo psicotropica
(grupo Il) como aqueles que fizeram uso exclusi@dSRSs (grupo Ill) e que tinham
xerostomia, apresentaram reducdo de mais de 40%SEo0quando comparados ao
grupo controle (grupo I). Este achado sugere guer@stomia € causada principalmente
pela reducdo na secrecdo de saliva. Outro eStudonbém mostrou reducéo
significativa do FSE (32%) nos pacientes que firetso de ISRSs e se queixavam de
boca seca. No entanto, este efeito foi menos poyadm quando comparado aos efeitos
dos ADTs, os quais causaram reducéo de cerca den@O%ASE dos pacientes com
xerostomia® Entretanto, para Anttila et &l. a diminuicdo na secrecdo de mucinas
salivares pode ser mais importante que a quantidadsmliva secretada na inducdo da
xerostomia.

A sensacao subjetiva de boca seca pode ocorrer aneanmpresenca de fluxo
salivar normal, ou seja, ndo necessariamente sst&iada a diminuicdo na quantidade

de saliva®**O presente estudo mostrou que alguns individuoshzoro fluxo salivar
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ou hipossalivacdo ndo se queixaram de boca secau@o lado,um individuo com
fluxo salivar normal (VFSE=1,04mL/min) apresentaieesintoma (Tabela 3), o que
vem ao encontro dos achados de Bergdahl e Ber§dabtundo estes autores, a
auséncia de xerostomia em alguns individuos corosbkglivacdo pode ser explicada
por uma negacdo dos sintomas, ndo apenas comaélaggcura bucal subjetiva, mas
também por uma negacéao de sintomas afetivos comes®s e ansiedade. Fatores como
tipo de saliva (repouso ou estimulada), procedingerttempo de coleta, composicao e
fonte (glandulas salivares maiores ou menoresipg@es fisioldgicas e susceptibilidade
individuais podem contribuir para o relato de bo®aca e sua relacdo com
hipossalivacad®****Além disso, os denominados valores normais pdhaxo salivar
estimulado e néo-estimulado exibem uma grande gaidiologica. Logo, o fluxo
salivar individual deveria ser monitorado regulanteee ndo determinado como
“normal” ou “anormal” baseando-se apenas em umagaet?

Héa evidéncias de que a prevaléncia de xerostortdecemelacionada ao numero
de fArmacos tomados diariamefftdNeste estudo, 3 (18,75%) individuos do grupo II
faziam uso de antidepressivo associado ao BZD (@dheTanto nesta pesquisa como
na de Grégio et &, que testou a associacdo de DiazépanTryptanof, ndo foram
observados os efeitos isolados dos medicamentagl® fer ocorrido um sinergismo
farmacoldgico, pois tanto os antidepressivos com®0Ds podem causar reducéo do
fluxo salivar elou xerostomi@® Além disso, os resultados desta investigacdo
mostraram que os individuos que faziam associaeétesl psicotropicos apresentaram
0S mais baixos valores do FSE, caracterizando $gfivacéo (Tabela 1 e 3). Esta
associacdo também pode ter sido responsavel pefo rR&dio mais baixo, dos

individuos que fizeram uso de psicotrépicos (grdpo- 0,86mL/min), quando
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comparado com o fluxo médio dos individuos querdige uso exclusivo de ISRSs
(grupo 11l - 0,92mL/min) (Tabela 2). Por outro lado, foi ver#do que o uso de até
quatro medicacbes xerostdbmicas diferentes nao toesutm reducdo adicional
significativa do FSE®

A concentracdo de proteinas totais, uréia e c&alvares, assim como,
atividade dac-amilase, pH e CTS, nado foi afetada significativateepelo uso das
drogas psicotropicas. O fato de nédo terem ocoraiteracdes bioguimicas salivares,
principalmente nos individuos que fizeram uso esietudos ISRSs, pode sugerir uma
seletividade de acdo desta classe de antideprsssjuando comparados aos ADTs
(medicacdes ndo-seletivas). Estes ultimos est@ziagd®s a aumentos significantes nas

82224 assim

concentracdes de proteinas totais, glicoproteimasatividade da-amilas
como de célcio e potassio®®

A concentracdo de proteinas totais e atividade-aailase na saliva estimulada
por pilocarpina, apds tratamento cronico com fltimee ndo foram afetadasE
possivel que a acdo da pilocarpina tenha aumentadlume de agua na saliva, pois ela
€ secretagoga, e efeitos sutis das drogas nosudostesalivares podem néao ter sido
evidentes. Foi constatado que o zimelidine (ISRS), ap6s lomgidodo de uso, causou
aumento na atividade daamilase e no conteddo de proteinas totais, sudyenm
efeito simpatomimético da droga, colocando em duvia seletividade desta
medicacadd’ Entretanto, 14 a 18 horas ap6s a Ultima ingesé&tedfarmaco, houve
diminuicdo na concentracdo de alguns componengésicos-2

Niveis aumentados de calcio apés tratamento prattmgom fluoxetina foram
observados na saliva estimulada por pilocarpicentrariando os achados deste estudo.

Entretanto, este sialogogo provoca aumento nossrdeecalcio:®
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O zimelidine (200mg) aumentou a capacidade tampasativa estimulada por
acido citricd, entretantops resultados do presente estudo ndo mostraranerdjfede
valores na CTS.

Os efeitos dos antidepressivos nas secrecdes tfaeslisdo0 muito complexos,
uma vez que atuam em Varios niveis, tais como rebg® nas sinapses colinérgicas
proximais e na fenda do nervo efetbAlém disso, duracdo do tratamento, diferencas
nas taxas de absorcéo e excrecao, diferencas noaeaado, concentracdo plasmatica,
dose de cada farmaco e possibilidade de formacamedabolitos bioldgicos ativos
complicam o entendimento farmacodinamico das ditese drogas, dificultando a
determinacao dos efeitos exatos sobre as glansaiizares’?%3°

Ha uma grande variacdo dos efeitos das medicagtiete@ressivas sobre o
fluxo salivar e sua composicdo em pesquisas cHréqaré-clinicad Alguns fatores que
podem explicar estas varia¢cdes sao: implicacoesaf@rcinéticas e farmacodinamicas;
estudos com pacientesersus voluntarios versus animais; dose Unicaversus
administragdo continua; meia vida plasmatie@rsus duragdo do estudo;
biodisponibilidade das preparacées comersiaisusdos farmacos manipuladds.

O estudo de pacientes psiquiatricos que fazem eismtidepressivos por longo
periodo é mais adequado do que de voluntariossad®quais sdo administradas doses
Unicas de medicacdo. Isto acontece porque nao sivpbdranspor totalmente seus
resultados para a préatica clinica, uma vez que riglepressivos sao sempre
administrados de forma crbnica. Vale especular ajuecuperagdo do paciente pode
interferir nas alteracdes salivares observadagsiomido tratamento e que 0S processos
psicologicos por si s6 podem afetar o fluxo salieéou causar sensacdo subjetiva de

boca secal>?®
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A coleta da saliva estimulada fornece informacoegspeito da capacidade
secretoria das glandulas salivares. A composicivasala parétida humana pode ser
influenciada pela natureza do estimulo gustat@ie@stimulo acido pode interferir na
capacidade tamp&o e pode causar a precipitacdertds proteinas salivaréé® e de
calcio. Este trabalho utilizou a estimulacdo mewz@ a principal vantagem dela é que
os estimulos usados s&o inertes e, portanto, riéorsam nada a salivi.

Os resultados da presente pesquisa indicam queediangdes psicotropicas
estudadas ndo tém um efeito tdo deletério sobeeraciio salivar quando comparadas
com dados obtidos da literatura com relacdo aasogfdos ADTs na saliva, sendo
preferiveis, sempre que possivel, em relacdo dedauichl, ao conforto do paciente e a
continuidade do tratamento. Entretanto, mesmo conmuso destas medicacdes
consideradas de ultima geracdo, um numero consilalé individuos tem queixa de
boca seca associada a reducdo do fluxo salivamdatio e, portanto, cuidados
odontoldgicos séo indispensaveis. Na presencardstrenia, varios problemas clinicos
surgem, dentre eles: ressecamento da mucosa Hifcalidade na degluticdo e na fala;
alta susceptibilidade a infec¢Bes bucais, prinoigate candidose e céaries dentais;
gengivite e mucosit&®

Ndo ha trabalhos suficientes a respeito dos efeitos ISRSs sobre a
composicao e o fluxo salivar em tratamentos deocertongo prazo. Além disso, a
metodologia destes poucos estudos varia grandem@stm, torna-se dificil a
comparacao entre pesquisas e mantém-se abertarempadia futuras investigacdes no

campo dos efeitos colaterais bucais dos antidepossde Ultima geracgao.
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Tabela 1: Drogas psicotropicas utilizados pelos imdiduos dos grupos Il e lll.

Grupo Il Drogas psicotropicas Dose dos AntidepressigISRSs
1* Fluoxetina 20mg
2* Fluoxetina 20mg
3 Sertralina 75mg
4 Fluoxetina + clonazepam (BZD) 10mg
5* Sertralina 50mg
6 Fluoxetina + clonazepam (BZD) 20mg
7 Paroxetina 20mg
8 Sertralina 75mg
9 Paroxetina 40mg
10 Paroxetina 20mg
11 Citalopram + lorazepam (BZD) 10mg
12* Fluoxetina 20mg
13 Fluoxetina 30mg
14 Fluoxetina 20mg
15 Fluoxetina 20mg
16 Sertralina 75mg

Fonte: dados da pesquisa.

*Individuos do grupo lIl.

ISRSs - inibidores seletivos da recaptacdo de sewpatna.
BZD - benzodiazepinico.
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Tabela 2: Valores médios e desvios padréo das varés estudadas nos grupos |, Il

e lll.
Grupo | Grupo | Grupo lli

X DP X DP X DP
FSE **1,30 0,55 **0,86 0,35 0,92 0,31 *0,0181
CTS 3,54 1,13 3,12 1,04 2,98 0,83 0,3588
pH 7,39 0,17 7,30 0,29 7,31 0,19 0,5309
a-amilase 362,58 105,66 357,01 96,99 354,42 101,76 0,9786
Proteinas 0,18 0,07 0,19 0,11 0,14 0,07 0,5380
Calcio 2,76 1,36 2,88 0,89 3,03 1,18 0,8581
Uréia 20,85 9,07 22,03 7,17 20,99 6,25 0,9032

Fonte: dados da pesquisa.

FSE - fluxo salivar estimulado.

CTS - capacidade de tamponamento salivar.

*Diferenca estatisticamente significante entre osrgpos I, 1l e Ill.

**Diferenca estatisticamente significante (p=0,020&ntre os grupos | e Il.
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Tabela 3: Fluxo salivar estimulado (FSE) e indicealfluxo salivar (IFS) de todos os

individuos dos grupos I, Il e lll, e queixa de xerstomia dos individuos dos grupos

e lll.
Grupos I Il
Individuos FSE IFS FSE IFS Xerostomia

1 1,77 3 0,77 2 nao
2 1,95 3 0,72 2 sim
3 0,59 1 1,09 3 nao
4 0,40 1 0,54 1 sim
5 0,81 2 1,49 3 nao
6 1,25 3 0,48 1 nao
7 1,75 3 1,0¢* 3 nao
8 2,24 3 1,65 3 nao
9 1,17 3 0,73 2 sim
10 1,09 3 0,7¢* 2 sim
11 1,30 3 0,58 1 nao
12 1,76 3 0,96 2 nao
13 0,69 1 0,99 2 nao
14 1,13 3 0,4¢* 1 sim
15 0,89 2 1,04 3 sim
16 2,15 3 0,44 1 nao
17 1,15 3

Fonte: dados da pesquisa.
*Individuos do grupo lIl.
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Abstract

In this study the effect of psychotropics drugstbe stimulated salivary flow rate
(SSFR), total proteins, urea and calcium conceatrat-amylase activity, pH and
saliva buffer capacity (SBC) was evaluated. In &oldj the prevalence of xerostomia in
psychotropic drug users and its relationship withoa salivary flow rate and/or
hyposalivation was verified. Thirty three subjeetere divided into the following
groups: | (control, n=17): Il (psychotropic drugseus, n=16); Il (subjects of group II,
using selective serotonin reuptake inhibitors, het tecommended initial dose, n=8).
Whole saliva was collected by mechanical stimutatemd the SSFR by sialometry.
Saliva pH was determined immediately after saligllection. SBC was obtained by
titrimetry and salivary composition was quantifieglthe colorimetric method. Group I
presented a statistically significant decrease @2@B), of 33.85% in the SSFR, when
compared with group I. Xerostomia was observed7rb@% and 50% of subjects in
groups Il and Ill, which presented a reduction 6f38% and 42.31% respectively, in
the SSFR, when compared with group I. The biochahsaliva composition, pH and
SBC were not significantly affected Xp.05) by the use of psychotropics. The
xerostomia they induced was associated with theedse in SSFR and not with
alterations in the biochemical salivary compositiditven when using the latest
generation drugs, there were complaints of dry massociated with a decrease in the
saliva flow rate, therefore dental care is indigadae, since xerostomia is related to
several clinical problems, including susceptibitibyoral infections.

Keywords

Psychotropic drugs; Saliva; Xerostomia; Hyposaiomat
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Introduction

Saliva is indispensable for maintaining oral hedlthubricates the oral mucosa,
promotes remineralization of the teeth and protdwsmouth against infections caused
by pathogenic microorganism$.Although it is the main oral tissue protectiveidiuits
chief importance to the individual’'s welfare is geally perceived only when the
salivary flow rate decreases.

Physiologic control of salivary secretion is regathby the autonomic nervous
system, by means of receptors present in the sgligdands. Parasympathetic
stimulation, by means of acetylcholine actions ¢w tmuscarinic M3 receptors
(cholinergic transmission), increases the amountsetreted saliva. Sympathetic
stimulation by means of noradrenaline actions @watlndp receptors (noradrenergic
transmission), controls mainly the content of takvary proteing®

A large number of commonly used medications (aptieesants and anxiolytics)
for the treatment of psychiatric disorders and otheedical conditions, such as
rheumatic disease and migraine, have the side teffeic dry mouth (xerostomia),
decreased salivary flow rate and/or altered saorapositiorn”**

The different classes of antidepressants presetithafinergics effects in a
variety of degrees. They block the effects of dcétline on the muscarinic M3
receptors, resulting in a decreased salivary flate. Therefore, sympathetic stimulation
predominates, which leads to more viscous anddepius saliva productiorf®®*
The stimulated salivary flow rate is considered awwalues between 0.7 to 1mL/min,
while hyposalivation is characterized by salivaduetion of under 0.7mL/miff.

The blocking ofa-adrenergic receptors can also lead to decreade isalivary

flow rate and alterations in the saliva composifiofurthermore, since these
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medications act on the central nervous system (Ck®)example, by means of the
serotonergic receptors (5HT), they can also caliseaons in saliva by means of
indirect actions on the salivary glartf®. The benzodiazepines (BZDs) decrease the
salivary flow rate through the BZD receptors in fadivary glands and also by indirect
action on the salivary glands through the centZDBeceptor$***3

The subjective feeling of dry mouth results fromeduction in saliva secretion,
although it may occur in spite of the presence nbanal saliva flow raté”?° The lack
of secreted salivary mucins, rather than the gtyaofi saliva may play a role in the
induction of xerostomi&

The antidepressants, mainly the tricyclic ones ($Anodify the salivary
component concentrations, such as: total proteireanylase, glycoproteins, calcium
and potassium?*2*

In the presence of xerostomia various clinical peois develop. These include
mucosal dryness; difficulty in swallowing and speetigh susceptibility to oral
infections, mainly candidosis and dental cariesgitis and mucositi§®?°

It is not clear yet which mechanism is used by ¢hpsychotropic drugs to
induce hyposalivation, xerostomia or changes insievary composition, since there
are many other endogenous substance receptors salivary glands that mediate the
salivary flow rate, such as substance P and vasedntestinal peptide receptoré®

In the last few decades, therapeutic drugs for tteatment of psychiatric
disorders have developed to a great extent. Howallggsychotropic drugs, even those

of the latest generation, present side effectshiw/the antidepressant class, the major

part of the selective serotonin reuptake inhibit(BSRIs — fluoxetine, paroxetine,



46

sertraline and citalopram) cause a decrease isdlhery flow rate and change in saliva
composition*

In this study, the effects of psychotropic drugstbe whole stimulated saliva
secretion rate, on the concentration of some sgligamponents (total proteins, urea
and calcium) and-amylase activity, as well on the pH and the sabu#fer capacity
were evaluated. In addition, the prevalence of steria in psychotropic users and the
relationship between a low salivary flow rate amdigposalivation and the subjective
feeling of dry mouth were verified.

Material and methods

This research was approved by the Research Etloosniittee (REC) of the
“Pontificia Universidade Catolica do Parana” (PUQRIRd it consisted of a control-
case epidemiologic study.

Sample

The subjects enrolled in this study were patierggd treated at the Dental
clinic, workers and students from PUCPR.

The exclusion criteria used for the sample weresg@nce of systemic conditions
that could influence the salivary gland physiologych as: Sjogren’s syndrome,
obesity, cachexiaiabetes mellitusindividuals with history of radiotherapy in thedd
and neck regions and/or history of chemotherapetgatment in the last three months;
smokers or illicit drugs users, alcohol users aaiMduals with absolute blindness.

After a complete and detailed explanation aboutrthieire of the research, its
objectives, methods, anticipated benefits andnhenvenience the methodology could
cause, the research members signed a free andhtenkgl consent term, authorizing

their voluntary participation in the research.
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The sample consisted of 33 subjects of both sakes,were divided into the
following groups: group | (control, n=17) — healthybjects, without complaint of dry
mouth, that did not take any kind of continuous maibn, except for contraceptives;
group Il (experimental, n=16) - subjects using @gpressant drugs (selective serotonin
reuptake inhibitors — SSRIs), either associateth Wwénzodiazepines (BZDs) or not, at
least for one month, for treatment of depressiati@mpanic syndrome. Those with any
other type of drug therapy, except contraceptivese not enrolled?*?

In order to find out the isolated action of SSRistbe quantity and quality of
the salivary flow, another experimental group (grol, n=8) was formed by selecting
subjects from group II, with the inclusion of indluals that made exclusive use of
SSRIs, at a daily therapeutic dose initially recanoed (fluoxetine 20mg, paroxetine
20mg, sertraline 50md].

Drugs taken by the subjects in the experimentalggare listed on Table 1.

An anamnesis of the individuals was done accortbregproposed clinical chart.
Dry mouth complaint (complaint) was recorded. Fadividuals using psychotropic
drugs, data about the medication, as well as tlggnbmg of the treatment and its
posology were also recorded.

Saliva collection

The whole saliva sample was obtained by mechastgallus, using a piece of
latex from a sterilized garrotte, with standardegiz.5cm) and with a dental floss tied to
it to prevent swallowing or aspiration. The indivads were instructed to continually
chew the latex piece for 11 minutes. All the salwaduced during the first minute of
stimulation was discardel. During the next 10 minut&$ the individuals spat the

saliva into a pre-tagged and pre-weighed steriigeusal collection vial. The samples
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were assembled in a polystyrene box with ice amd teBiochemistry Laboratory at
PUCPR, where they were processed on the same eaytre collected.

The requirements for the standard total salivaectibn were as follows: do not
eat, drink (except water), practice physical exagiand/or be under great physical and
mental stress until 1 hour before collection; thBva samples were collected between
9:00 and 11:30 hours a.m.; the subject was ingdutd sit in a relaxed position in an
ordinary chair; the samples containing visible blegere discardedf:

Laboratory procedures

Sialometry

The stimulated salivary flow rate (SSFR) was ol#diby using the gravimetric
method. The mass of the universal collection \aéter collecting saliva, was deducted
from the mass of the same vial before collectianc&each 1g of mass is equal to 1mL
of saliva®?, the difference of the collection vial mass beforel after the collection,
divided by a time period of 10 minutes, gave thé=BSxpressed in mL/min. To
measure the mass of the collection vials, befoik a&ter the collection, an analytic
scale — Mart8 model AL 500 (SP — Brazil) was used.

Salivary flow indeXSFI)

To classify the SSFR and to make feasible the stitzdl analysis and
comparison among the groups, the Tenouvo and Lifgaiterion'®was used, to which
the following numerical scores (SFI) were attrilshté — hyposalivation: <0.7mL/min;
2 —low salivary flow rate: 0.7-1mL/min; ar@l—normal salivary flow rate: 1-3mL/min.

Sialochemistry analysis
In addition to then-amylase activity, buffering capacity and the salpH, the

salivary concentration of total proteins (protejnska and calcium were evaluated.
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The salivary pH (pH) was determined with a pockedIiQIS® Q400BD
pHmeter (with direct electrode) (Diadema/SP) imragsly after collecting the saliv4.

Before submitting the saliva samples to the biodbamtests, they were
centrifuged during 10 minutes at a speed of 3 Pd@ Mhe aim of this procedure was to
separate the contaminated particles from the satiuah as: flaked epithelial cells,
bacteria, blood cells and any kind of food remaiadé

The saliva buffer capacity (SBC) was determinedtitsymetry, in accordance
with a modified technique described by Ararihahe volume of lactic acid 0.1N
required to lower the salivary pH to its critical g5.5) was measured. A sample of
2.5mL of centrifuged saliva was put into a Beakewhich lactic acid 0.1N was slowly
added, with the aid of a burette. The salivary smuwas continually shaken and at
each drop of lactic acid added, the pH was reatthé&ypocket pHmeter.

For the total protein (g/dL — Kit for Total Protsir- Biureto — KATAL®/MG,
Brazil) and calcium (mg/dL — Kit for Calcium — Codialeina complexona —
KATAL ®/MG, Brazil) quantification, the colorimetric metthavas used. The enzymatic
colorimetric method was used to quantify the umeg/{IL — Kit for enzymatic Urea —
Urease, Berthelot — KATAYMG, Brazil). Thea-amylase activity (U/L — Amylase Kit
(Gal-G2 CNP) KATAL®/MG, Brazil) was determined by the kinetic colorimie
method.

The absorbency readings were made by the ThermatrSpeE Unicam
spectrophotomet® model Genesys 10uV (NY/USA). The biochemical sestere
performed three times for each saliva sample.

All the previously described procedures were cotetliby a single operator.
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Statistical analysis

The normality and homogeneity of the varianceshef studied variables were
tested by the Shapiro-Wilk and Levene tests, rasdyg. ANOVA was used to verify
whether there were any differences between the sneareach variable among the
groups. Multiple Comparisons Tukey HSD test wagliad to detect differences
among the groups. The Qui-squay®,(U of Mann-Whitney and Kruskal-Wallis tests
were applied to verify whether there was dependeagyng the variables sex,
complaint and groups; complaint and SFI, and Sk groups, respectively. All the
statistical tests were performed at a level ofificance of 5% (p<0.05).

Results

The sample consisted of subjects with ages varyomg 18 to 65 years, with a
mean age of 32.24 years. The individuals were diviohto groups: | (control, n=17),
where 2 individuals were men and 15 were womerh wimean age of 30.41 years (19
to 55 years old); Il (experimental, n=16), wheren@ividuals were men and 14 were
women, with a mean age of 33.69 years (18 to 65syeld); Il (experimental, n=8),
where 1 was a man and 7 were women, with a meaofa®f®25 years ( 18 to 62 years
old).

There were no statistically significant differen@aong the mean ages and the
groups (p=0.8312) and there was no dependency betsex and groups (p=0.9975).

There was normal distribution of the following \ables: SSFR, SBC, pHh-
amylase, proteins (groups | and Il1), calcium angbu(p>0.05). There was not a normal
distribution regarding age and proteins in groufp0.05).

There was homogeneity of variances for all seqakwéiriables from groups |, Il

and Il (p>0.05).
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Table 2 shows the means and standard deviationtheofstudied variables
according to groups.

There was a statistically significant difference@®181) among the means of
SSFR between the groups. Group Il presented aststatly significant decrease
(33.85%; p=0.0203) in the SSFR when compared witbug |I. There was no
statistically significant difference (p>0.05) in S means among groups | and llI
(Table 2).

The SBC, pH and the four studied biochemical sajivcomponents of-
amylase, proteins, calcium and urea) showed nastitatly significant difference
between the groups (p>0.05 — Table 2).

Table 3 shows the SSFR and the SFI of all subjeats groups I, 1l and Ill and
complaints of xerostomia from groups Il and Ill.

In the control group, 12 subjects (70.59%) prese®8FR higher than 1mL/min
(SFI=3). In group II, 11 individuals (68.75%) hads&FR lower than 1mL/min (SFI 1
or 2). Of these, 5 (45.45%) presented SSFR lowan .7mL/min (SFI=1). Five
(62.50%) out of 8 individuals of group IlIl, presedtSSFR lower than 1mL/min (SFI 1
or 2). Of these, 1 (20%) presented SSFR lower thhamL/min (SFI=1) (Table 3).
There was no statistically significant dependeneyveen SFI and groups (p=0.1294).

From group Il, 16 subjects (37.50%) presented xenos. Out of 8 individuals
in group lll, 4 (50%) had dry mouth complaint (Tal8). There was a statistically
significant dependency between dry mouth complamat groups (p=0.0013).

The SSFR mean value from individuals of grougith dry mouth complaint,
was 0.71mL/min (SFI=2). When compared with congobup (SSFR=1.30mL/min;

SFI=3), the SSFR of subjects with xerostomia irugrd was reduced by 45.38%. The
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mean SSFR of the subjects with xerostomia in gribypwvas 0.75mL/min (SFI=2).
When compared with the control group (SSFR=1.30nm)nthe SSFR of the subjects
who had complaints of dry mouth in group Il waslueed by 42.31%. There was a
statistically significant dependency between SH dry mouth complaints (p=0.0363).

Discussion

The function of the salivary glands is regulated thg autonomic nervous
system, but various drugs can modulate the effe¢he® nervous stimulatioff. Any
drugs that inhibit neurotransmitter binding to acimembrane receptors or that alter
ion transport pathways may also adversely affexigiility and the quantity of salivary
output. These medications include antidepresssatstive and tranquilizefS.

The anticholinergics side effects last for a Idregatment period in the different
antidepressants classes. They side effects vantansity and they are not completely
reached until the drug can achieve a stable plasntamcentratiof?***® In en
endeavor to constitute a sample of subjects wathlstpsychotropic drug concentrations
in the blood plasma, those in treatment for attléamonth were selected. In this study,
the mean time of antidepressant use was 10 months.

In the present study, psychotropic users (groypptesented a significant
decrease in the SSFR when compared with the sshjet¢he control group (group 1)
(Table 2). Hunter and Wilséh compared the effects of the TCAs and SSRIs on
stimulated parotid saliva. They verified that batiused a decrease in the SSFR, the
effects of TCAs being more pronounced than thosth@fSSRIs. The latter presents a
lighter anticholinergic action when compared withe t TCAs, which block the
muscarinic cholinergic receptors, being considehedantidepressants most commonly

associated with hyposalivation and feeling of diyuti >’
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Among the patients under psychotropic drugs treatn30% to 60% complain
of xerostomia as being the most important sideceffédmong those who are under
SSRIs treatment, the feeling of dry mouth variesnfr15% to 359%°°%3°The TCAs
can cause dry mouth feeling in about 70% to 85%hefpatients>*° In the present
study, 37.50% of psychotropic drugs users (grod@nid 50% of the individuals who
used SSRIs exclusively (group lll) presented thimgom — a higher rate for the SSRIs
users, when compared with the previously menticstedies, but a lower rate when
compared with TCAs users. It is important to empeathat the different clinical data
collection methods, such as analogical visual saglestionnaires - either answered
individually or applied by the researcher, and sgoeous reports, may influence the
dry mouth report®*!

Due to the expected lack of anticholinergic atyivof the SSRIs, it was not
believed that a low salivary flow rate and xeros@mould occur® However, one
wonders whether the presence of this symptomatahogy occur as an indirect action
of these drugs on the CNS, through mechanisms atetifficult to identify, and
probably, by means of the serotonin action on thE Seceptors present in the
peripheral microcirculatiof? According to Schubert and Izuféuthe drugs may affect
the salivary flow and its composition by alteriig tolood flow of the salivary glands.

In this study, both the subjects that used psyobpat drugs (group Il) and those
who used exclusively the SSRIs (group Ill), andsprged xerostomia, showed more
than 40% decrease in SSFR when compared with theotayroup (group 1). This
finding suggests that xerostomia is caused maiglyhle decrease in saliva secretion.
Another study also found a significant decrease in SSFR (32%jpdtients using

SSRIs, who complained of dry mouth. However, tlifisad was less pronounced when



54

compared with the effects of TCAs, which cause eretese of 60% in the SSFR of
patients with xerostomi&. Moreover, according to Anttila et &l.the decrease in the
secretion of the salivary mucins may be much marportant than the quantity of
secreted saliva in inducing xerostomia.

The subjective feeling of dry mouth may occur ewrethe presence of a normal
salivary flow, in other words, it is not necessamlssociated with the decrease in the
amount of saliva®** The present study showed that some individuals ailow SSFR
or hyposalivation did not complain of dry mouth.r@ersely, only one subject with a
normal salivary flow (SSFR=1.04mL/min) presentet tiymptom (Table 3), which
agrees with the findings of Bergdahl and Bergdahtcording to these authors, the
absence of xerostomia in some individuals with lsgligation can be explained by a
denial of the symptoms, not only the subjectivel ateyness, but also affective
symptoms such as stress and anxiety. Factors sutheatype of saliva (resting or
stimulated), procedures and timing of collectioomposition and source (minor or
major salivary gland secretions), physiologicaliatons and individual susceptibilities
may contribute to a patient’'s report of dry mouthdaits relationship with
hyposalivatior?®**** Furthermore, the so-called stimulated and unsted! normal
flow rate values present an enormous biologicaiabdity. Therefore, the individual
salivary flow rate should be monitored regularlydamot determined as “normal” or
“abnormal” after one single measureméht.

There are evidences that the prevalence of xematis linked to the number of
drugs taken dail§® In this study, 3 (18.75%) subjects from group léres under
treatment with antidepressive agents associatddBéADs (Table 1). Both in this study

and in the study of Grégio et 4. who tested the association of Diazeffasnd



55

Tryptanof’, the isolated effects of the drugs were not otEkrwhich means that an
association of the effects of the drugs could haazurred, since both the
antidepressants and the BZDs can induce a decheabke salivary flow rate and/or
xerostomia*® Moreover, the results of this investigation showleat the subjects who
used associations of these psychotropics presehtedowest SSFR values, which
characterizes hyposalivation (Table 1 and 3). Hssociation may also be responsible
for the lower mean SSFR of the subjects using psyopics (group I+ 0.86mL/min),
when compared with the subjects that exclusivey 8SRIs (group Il - 0.92mL/min)
(Table 2). However, it was verified that the useupfto four different xerostomatic
drugs at the same time did not result in a sigaificadditional decrease in SSER.

The total salivary proteins, urea and calcium eom@tions, as well as the
amylase activity, pH and SBC, were not significantffected by the use of
psychotropic drugs. As there were no salivary beogical alterations, mainly in the
individuals who exclusively used SSRIs, this maggast a selectivity of the action of
these drugs, when compared with TCAs (non-seledivgs). TCAs are associated
with significant increase in the concentrationstathl proteins, glycoproteins and
amylase activity*>%* as well calcium and potassitfit>

The total protein concentration aneamylase activity in the saliva stimulated
by pilocarpine, after chronic treatment with flutike, were not affectedllt is possible
that pilocarpine action could have increased tHamae of water in the saliva, since it is
a sialogogue, and subtle effects of the drugs enstdivary content may not be so
evident® It was observed that zimelidine (SSRYI), afterrgltime of use, caused either
an increase ino-amylase activity and in total proteins contentsiggesting a

sympathomimetic effect of the drug, raising a daatut the selectivity of this drdg.
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Meanwhile, 14 to 18 hours after the last intakehid drug, some organic components
showed decreased concentratiths.

Increased levels of calcium were found in thevsaditimulated by pilocarpifie
after a long term treatment with fluoxetine, whadntradicts the findings of this study.
However, this sialogogue induces an increase irizallevels'®

Zimelidine (200mg) increased the buffering capadity the saliva when
stimulated by citric acitj however, the findings of the present study did sitmw any
differences in the SBC.

The effects of antidepressants on the glandutaesen are thus rather complex,
because the drugs have effects on several leuadh, as in the brain, in the proximal
cholinergic synapses, and in the nerve-effectoft.tleMoreover, the period of
treatment, differences in absorption and excreat&es, actionplasmatic concentration,
each drug dose and the possibility of active biclaignetabolite formation, complicate
pharmacodynamic understanding of the different slruged, making it difficult to
determine the exact effects on the salivary glarfdse

There is a large variation of the effects of theidmpressant drugs on the
salivary flow and its composition in clinical andegclinical studies. Some of the
factors that could explain these variations ararptacokinetic and pharmacodynamic
implications; volunteer vs. patient vs. animal stsd single dose vs. continuous
administration; plasma half-life vs. duration otidy; bio-availability of commercial
preparations vs. manipulated drifgs.

A study with psychiatric patients who continuousbe antidepressants is more
suitable than one with healthy volunteers, who ikezkonly a single dose of the drugs.

This happens because it is not possible to completnspose the results to the clinical
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practice, since the antidepressants are usuallyingstered chronically. One can

speculate that the patient’'s recovery may interiietbe salivary alterations observed at
the beginning of the treatment period and that ghgchological process itself may
affect the salivary flow and/or cause a subjectdeding of dry moutH:*>2®

Stimulated saliva collection provides informatidooat the secretory capacities
of the glands. The composition of human parotidzaatan be influenced by the nature
of the gustatory stimulus. An acid stimulus mayeifére with the buffering capacity
and may cause precipitation of certain salivarytgins>*® and calcium. In this study,
mechanical stimulation was used and its main adggnis that it is inert and thus does
not add anything to the saliva.

The findings of this study indicate that the stddpesychotropic drugs do not
have such a deleterious effect on salivation whanpared with the data in literature
related to the effects of TCAs on saliva, andrtiise is preferable whenever possible,
considering oral health, patient comfort, and trestt continuity. However, even with
the use of these latest generation drugs, a langgber of subjects complain of dry
mouth, related to a decrease in the stimulated/as#liflow, therefore, oral care is
indispensable. In the presence of xerostomia, uarahinical problems develop. These
include mucosal dryness; difficulty in swallowingdaspeech; high susceptibility to oral
infections, mainly candidosis and dental cariesgitis and mucositi§®?°

There are not enough studies about the effectseoS6RIs on the salivary flow
and composition in a short and long term treatmdioteover, the methodology used in
these studies varies widely. Thus, it becomesatifffito make comparisons among

these studies, and the field remains open for éurthvestigations into the oral side

effects of the latest generation of antidepressants
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Table 1: Psychotropic drugs used by subjects in gups Il and IlI.

Group |l Phsychotropic drugs Dose of Antidepressant§SSRIs
1* Fluoxetine 20mg
2* Fluoxetine 20mg
3 Sertraline 75mg
4 Fluoxetine + clonazepam (BZD) 10mg
5* Sertraline 50mg
6 Fluoxetine + clonazepam (BZD) 20mg
* Paroxetine 20mg
8 Sertraline 75mg
9 Paroxetine 40mg
10¢ Paroxetine 20mg
11 Citalopram + lorazepam (BZD) 10mg
12* Fluoxetine 20mg
13 Fluoxetine 30mg
14* Fluoxetine 20mg
15 Fluoxetine 20mg
16 Sertraline 75mg

*Subjects of group .
SSRIs - selective serotonin reuptake inhibitors.
BZD - benzodiazepine.
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Table 2: Mean values and standard deviations of theariables studied in groups I,

Il and 111
Group | Group I Group I

X SD X SD X SD
SSFR **1.30 0.55 **0.86 0.35 0.92 0.31 *0.0181
SBC 3.54 1.13 3.12 1.04 2.98 0.83 0.3588
pH 7.39 0.17 7.30 0.29 731 0.19 0.5309
a-amylase 362.58 105.66 357.01 96.99 354.42 101.76 0.9786
Proteins 0.18 0.07 0.19 0.11 0.14 0.07 0.5380
Calcium 2.76 1.36 2.88 0.89 3.03 1.18 0.8581
Urea 20.85 9.07 22.03 7.17 20.99 6.25 0.9032

SSFR - stimulated salivary flow rate.
SBC - saliva buffer capacity.
*Statistically significant difference among the graips I, Il and Ill.

**Statistically significant difference (p=0.0203) anong the groups | and II.
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Table 3: Stimulated salivary flow rate (SSFR) and alivary flow index (SFI) of all

subjects in groups |, 1l and Ill, and dry mouth complaints of all subjects in groups

Il and 111
Groups I Il
Subjects SSFR SFI SSFR SFI Xerostomia

1 1.77 3 0.77 2 no
2 1.95 3 0.7 2 yes
3 0.59 1 1.09 3 no
4 0.40 1 0.54 1 yes
5 0.81 2 1.4 3 no
6 1.25 3 0.48 1 no
7 1.75 3 1.0& 3 no
8 2.24 3 1.65 3 no
9 1.17 3 0.73 2 yes
10 1.09 3 0.7¢* 2 yes
11 1.30 3 0.58 1 no
12 1.76 3 096 2 no
13 0.69 1 0.99 2 no
14 1.13 3 0.4¢* 1 yes
15 0.89 2 1.0 3 yes
16 2.15 3 0.44 1 no
17 1.15 3

*Subjects of group .



ANEXO A — Lista de abreviaturas.

ADTs — antidepressivos triciclicos.

BZD — benzodiazepinico.

BZDs — benzodiazepinicos.

CTS - capacidade de tamponamento salivar.

FSE — fluxo salivar estimulado.

IFS — indice de fluxo salivar.

ISRS — inibidor seletivo da recaptacdo de serosonin
ISRSs — inibidores seletivos da recaptacdo demenat.
pH — pH salivar.

SNC - sistema nervoso central.

BZD - benzodiazepine.

BZDs — benzodiazepines.

CNS - central nervous system.

pH — salivary pH.

SBC - saliva buffer capacity.

SFI — salivary flow index.

SSFR - stimulated salivary flow rate.

SSRI — selective serotonin reuptake inhibitor.
SSRIs — selective serotonin reuptake inhibitors.
TCAs — tricyclics antidepressants.
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ANEXO B — Aprovacdo do Comité de Etica em Pesquisia PUCPR.

Pontificia Universidade Catolica do Parana
Pré-Reitoria de Pesquisa e Pés-Graduacao

Curitiba, 10 de novembro de 2005.
Of. 510/05/CEP-PUCPR

Ref. “Alteragdes bucais e salivares em pacientes sob tratamentos

com drogas psicotropicas”

Prezado (a) Pesquisador

Venho por meio deste, informar a Vossa Senhoria que o Comité de Etica em
Pesquisa da PUCPR, no dia 09 de novembro do corrente ano aprovou o
Projeto Intitulado “Alteragbes bucais e salivares em pacientes sob
tratamentos com drogas psicotrépicas” pertencente ao Grupo lll, sob o
registro no CEP n’ 618 e sera encaminhado a CONEP para o devido cadastro.
Lembro ao senhor (a) pesquisador (a) que € obrigatdrio encaminhar relatorio

anual parcial e relatério final a este CEP.

Atenciosamente,

Prof? M. Sc An :stina Miguez Ribeiro
Coordenadora do Comité de Etica em Pesquisa - PUCPR

lima Sr.

Luciana Reis de Azevedo

Rua Imaculada Conceigao, 1155 - Prado Velho - CEP 80215-901 - Caixa Postal 16210 - CEP 81611-970
Telefone: (41) 3271-1521 - Telefax: (41) 3271-1661 - Curitiba - Parana - Brasil
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ANEXO C — Termo de Consentimento Livre e Esclarecidl.
TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Titulo do projeto de pesquisa:Alteracdes salivares e bucais em pacientes sthrtesnto com drogas psicotropicas.
Pesquisadora orientadora:Prof. Dr. Luciana Reis de Azevedo.
Co-orientadores: Prof. Dr”. Ana Maria Trindade Grégio e Prof. Jodo ArmandarBher.
Pesquisadora mestrandaPatricia Del Vigna de Almeida.
Endereco do estabelecimento de ensino: Pontificia Universidade Catélica®arana
Centro de Ciéncias Bioldgicas e da Saude
Programa de Pés-Graduacdo em Odontologia
Rua Imaculada Conceicdo 1155, CEP 80215-901, BartiPR.

INTRODUCAO

Vocé esta sendo convidado(a) a participar de uregquiEa. As informagdes existentes neste documéiato s
para que vocé entenda perfeitamente os objetivpesiguisa, e saiba que a sua participacdo é espantde durante a
leitura deste documento houver alguma duvida vesé fhzer perguntas para que possa entender parégite do que
se trata. Apés ser esclarecido(a) sobre as infdfesag seguir, no caso de aceitar fazer parte ddesissine ao final
este documento.

FINALIDADE DO ESTUDO

Varias medicacOes sdo capazes de causar altersgpesducédo da saliva humana, tais como antidéposss
tranquilizantes. Estes podem provocar sensagdooda feca no paciente, devido a alteragfes na dadetie na
composicdo salivar. Os medicamentos mais atuaiscear provocar menos efeitos colaterais que os g @gs

anteriores, mas pouco se sabe sobre sua acddndslgk salivares.

Desta forma este estudo tem como objetivos: 1)rdescalteracdes na quantidade e na composicaalida;s

2) determinar as alteracfes bucais em pacientesataimento com medicacdes antidepressivas efogliitezantes.
RISCOS E BENEFICIOS AO PACIENTE

Os exames nao oferecem nenhum tipo de risco paraiegduos, uma vez que 0s instrumentos clinicifce
dentro dos padrdes de biosseguranca. Por meio ale@io clinica, sera possivel diagnosticar evéntalberacdes

bucais.

Os integrantes da amostra, apés a realizacdo doeesldnico, receberéo orientacdes quanto ao sadceesie
saude, bem como da necessidade ou ndo de algunddipoatamento. Aqueles individuos que necessitatem

tratamento serdo convocados para os devidos esolergos e encaminhados aos profissionais da apezifica.

DESCRIGAO DO ESTUDO E PROCEDIMENTOS

O exame clinico sera conduzido de acordo comhe fatinica proposta para a coleta de dados a tespei
identificacdo do paciente, histéria médica e hiatbucodental.

Apés anamnese proceder-se-a ao exame fisico egaialcom palpagdo de linfonodos, exame da artjéola
da mandibula e de glandulas salivares. O exanmebintal seguird o protocolo proposto pela Organzagéndial de
Saude.

Para a obtencdo das amostras de saliva total, maalante sera orientado a sentar em cadeira comam e

mastigar um pedaco de mangueira de latex paratgagsterilizado de tamanho padronizado (1 cm) soathente
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durante 11 minutos. Os pacientes deverdo cuspideglutir toda saliva produzida durante o primeirmuto de
estimulacdo. Durante os 10 minutos subsequenteagionte mastigara o pedaco de latex e expeliafivaa $10 interior
de um pote coletor universal esterilizado previametiquetado e pesado

CONFIDENCIALIDADE

Os registros de sua participagdo neste estudo seétidos tdo confidenciais quanto possivel, dedacoom
as leis municipais, estaduais e federais. O pestpise 0 Comité de Etica em Pesquisa da Pontifloigersidade
Catolica do Parana (CEP-PUCPR) poderdo inspecieriar acesso aos dados confidenciais que o idemtifipelo
nome. O CEP é um comité que revisa os estudosagpadlar a assegurar que os direitos e bem estapatisntes e

voluntarios sejam protegidos e que o estudo sejduzido eticamente.

Qualquer publicacdo dos dados ndo o identificasginando este formulario de consentimento, voadriaato
pesquisador a utilizar os dados obtidos nesse @stigm futuros trabalhos de iniciacdo cientifiemtado, sem citar

Seu nome.
PARTICIPACAO VOLUNTARIA E DIREITO DE RECUSA / AFAS TAMENTO

Sua participacéo neste estudo é voluntaria e ngticemem vinculacdo a qualquer tipo de tratamergo n
PUCPR. Vocé podera se recusar a participar ou aadkescontinuar sua participacéo a qualquer morrdargnte o

estudo, sem penalidades ou perda de beneficios.
CUSTO
Vocé ndo tera gastos nenhum com a pesquisa, psis@ldo de responsabilidade dos pesquisadores.
DECLARACAO DE CONSENTIMENTO LIVRE E ESCLARECIDO

Eu, (nonmaciente) li e compreendi todas as informacfes

sobre a participagdo neste estudo. Foi-me dadaréuoflade de discutir e fazer perguntas satigéatente. Concordo

voluntariamente com a participacédo neste estudo.

Minha concordancia em participar neste estudo dguiga ndo retira nenhum dos meus direitos legatagso

de negligéncia ou outra responsabilidade legaludégger pessoa que esteja envolvida neste estudo.

Autorizo a liberacdo dos registros e resultadosdobt nesta pesquisa ao patrocinador (incluindo seus
contratados e agentes), ao Ministério da Saludguaiaquer outras agéncias governamentais, e act&dmEtica em
Pesquisa da Pontificia Universidade Catélica da&(CEP), bem como o uso dos mesmos para fingldieazdo em

periddico ou livro de divulgacao cientifica.

tikgyri de de

(assinatura do paciente)

tiayri_ de de

(assinatura do pesquisador que aplica este comsaib)

(nome em letra de forma de quem aplica este cdnsamb)
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ANEXO D - Ficha clinica.

PONTIFICIA UNIVERSIDADE CATOLICA DO PARANA
Centro de Ciéncias Biolédgicas e da Saude — CCBS
Programa de Pés-graduacédo em Odontologia
Clinica Odontoldgica - Disciplina de Estomatologia

Identificacdo do Paciente

Data do exame: Hora do exame:

Nome:

Idade: Cor: Sexo:

Estado Civil: Data de nascimento:

Endereco: Cep:

Profissao:

Local de trabalho:

Telefone:

Historia médica:
Possui alguma doenga sistémica (cardiovascular, hematoldgica, neurolégica, enddcrina, infecto-contagiosa,

gastrintestinal ou genitourinaria)?

Esta fazendo algum tratamento médico? Qual(s)?,

Esta fazendo uso de algum medicamento? (anticoncepcional, droga psicotropica...) Qual(s)?

Inicio do tratamento e posologia:

Esta gravida? Esta na menopausa?

Habitos e vicios (respira pela boca ou pelo nariz? E fumante? Faz uso de drogas ilicitas ou &lcool cronicamente?)

Histéria bucodental:

Esta sob tratamento odontolégico? Qual(s)?,

Quando foi ao dentista pela ultima vez?
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Apresenta alguma queixa bucal que surgiu apés o inicio do tratamento medicamentoso? (boca seca, alteragcao

no paladar, ardéncia, ulceracdo, bruxismo.....).

Exame Fisico :
-Extrabucal:

Linfonodos:

ATM:

Glandulas salivares:

-Intrabucal:
Labios:

Mucosa labial:

Mucosa jugal:

Palato duro:

Palato mole:

Bucofaringe:

Assoalho da boca:

Lingua:

Observacgbes:

indice CPO-D:

C:
P:
O:

Numero total de dentes na boca:

AlteragcBes gengivais (presenca de placa, calculo ou matéria alba; sangramento esponténeo; alteragcao de cor,

volume e textura):

Hipétese de Diagnostico:

Mestranda:

Assinatura do paciente ou responsavel:

Curitiba, de

pH salivar:
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ANEXO E - Materiais e métodos detalhados.

Coleta de saliva

As amostras de saliva total foram obtidas por rdeiestimulo mecénico, empregando
um pedaco de latex para garrote esterilizado, m@rtao padronizado (1,5cm), com um fio
dental amarrado para impedir a degluticdo ou asiralo mesmo (Figura 1). Os individuos
foram orientados a mastigar continuamente o pedackitex durante 11 minutos. Toda a
saliva produzida durante o primeiro minuto de eskagéo foi desprezada (DAWES, 1987,
p.648). Durante os 10 minutos subseqiientes (MORNSa®al, 1986, p.74), os individuos
expeliram a saliva no interior de um pote coletaiversal esterilizado previamente
etiquetado e pesado (Figura 1). Os potes contem@mastras foram acondicionados em um
recipiente de isopor contendo gelo e encaminhaddabmratorio de Bioquimica - CCBS da
Pontificia Universidade Catdlica do Parana, ondarasstras foram processadas no mesmo

dia da coleta.

Fig. 1: Pote coletor universal e pedaco de latdizados
na coleta de saliva total estimulada
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Os requisitos para coleta padronizada de salighftmtam (Lima, 1999, p.100-101):

N&o comer, beber (exceto agua), realizar exercfts@®s e/ou sofrer grande estresse

fisico ou mental até 1 hora antes da coleta.

» Para eliminar as interferéncias do ciclo circadjaa® amostras de saliva foram
coletadas no mesmo periodo do dia, entre 9:0038 hhiras.

» O individuo foi orientado a sentar em posicao ratiaxem cadeira comum.

* Antes de iniciar a coleta, a metodologia e o maitempregados foram apresentados
ao individuo de forma detalhada.

e Usuarios de préteses foram instruidos a utiliza&asnte o ato da coleta.

* O coletor universal de plastico foi manuseado o immon possivel durante o
procedimento.

» O pesquisador procedeu ao controle do tempo d#acalastado, para evitar que sua
presenca intimidasse o individuo.

» As amostras contendo sangue visivel foram deseertpdra ndo haver interferéncia

na analise quimica da saliva.

Procedimento laboratorial

Sialometria

A velocidade do fluxo salivar estimulado (VFSE) faitida por meio do método
gravimétrico. Para medir a massa dos potes cofetres e apods a coleta foi utilizada uma
balanca analitica - Maffemodelo AL 500 (SP — Brasil) (Figura 2).
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Fig. 2: Balanca analitica utilizada para
determinar a massa dos potes coletores.

Andlise sialoquimica

Foram avaliadas as concentracdes de proteinas, totéia e calcio salivares, além da
atividade dar-amilase, capacidade de tamponamento e pH da.saliva

pH salivar (pH)

O pH foi determinado com o uso do pHmetro de bdsaQUIMIS® Q400BD (com
eletrodo direto) (Diadema/SP) (Figura 3) imediatal@@pos a coleta da saliva, pois segundo
Mandel, Wotman (1976, p.31) e Lima (1999, p.168dnes mais elevados para o pH salivar
podem ser encontrados a medida em que a saliva emircontato com a atmosfera, pela
perda de C@
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Fig. 3: pHmetro utilizado para determinacao do pH
salivar.

A espectrofotometria foi utilizada para determiaaconcentracdo dos solutos. Neste
estudo, foi utilizado para a leitura das absort#no espectrofotbmetro ThermoSpectronic
Unican’, modelo Genesys 10 uV (NY/USA) (Figura 4). Os dssbioquimicos foram

realizados em triplicata para cada amostra deasaliv

Fig. 4: Espectrofotdmetro utilizado para leitura dasorbancias.
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Proteinas totais

Para a quantificacdo de proteinas totais na sflivailizado o método colorimétrico
com o uso do Kit para Proteinas Totais (Biureto)TRA®/MG, Brasil (Figura 5), de acordo

com a férmula descrita a seguir:

Proteinas Totais (g/dL) = (absorbancia da amos#daserbancia do padrao) x 4.

£ PROTEINAS TOTAIS

= 1 Reagente Biureto-Estoque - 501
5 45 10377390002 8 2 Padréio - 2 mL

3
Lote: 1510/04 cod: 1% s
%5 103
Ve OUT/0s  Armazenar enice 15625 C 3 me?g/%zoooz

Ve OUTIOS  Ama®

PROTEINAS TOTA

Fig. 5: Kit usado para quantificagdo das protefatss salivares.

Principio de acado: as proteinas formam, por meaosdas ligacdes peptidicas,
complexos corados com os ions cupricos em meidiradceontidos no reagente de biureto.
Os complexos resultantes apresentam maximo decalmsem 545 nm e a intensidade de cor

formada é proporcional a concentragédo de proteioaseio.
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Uréia

Para a quantificacdo de uréia na saliva foi @il o método enzimatico colorimétrico
com o uso do Kit para Uréia enzimética (Ureaseth@éot) KATAL®/MG, Brasil (Figura 6),
de acordo com a seguinte férmula:

Uréia (mg/dL) = (absorbancia do teste + absorbameipadréao) x 70.

UREIA ENZIMATICA & e
2 Reagente Enzimético- 152l UREIA ENZIMATICA

MS: 10377390073 UREIA ENZIMA

H

MS 10377390073 3 Reagente de Cor-Estoque-}% 1
! i
Lote: 0508/05 L Ja:::«os ,,,,n,cf:l‘n MS 10377390073 4 Padrso - 3 mL

Venc.: AGO/07 AR Vene JAN/07  Armaa Lote 0408/05 Ol
i i i MS 10377390073
L Vene AGO/07 Azt &t Loie 0308105
Venc  AGO/07 Armuzk®

Fig. 6: Kit usado para quantificacéo da uréia saliv

Principio de acao: a uréia da amostra é hidradigsda enzima urease com producéao
de gas carbbnico e ions amonio. Estes na presengalidilato, hipoclorito e nitroprussiato
(reacdo de Berthelot modificada) produzem o coraaté de indofenol, o qual possui um
méximo de absor¢cdo em torno de 600 nm. A cor foar@ag@roporcional a concentracdo de
uréia presente.
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Célcio
Para a quantificacdo de calcio salivar foi utdi@ao método colorimétrico com o uso
do Kit para Calcio (Cresolftaleina complexona) KATAMG, Brasil (Figura 7), de acordo

com a seguinte férmula:

Célcio (mg/dL) = (absorbancia da amostra + absamib&io padréo) x 10.

CALCIO

1. Tampéo - 100 mL

MS: 10377390070 MS: 10377380070
Lote: 1402/06 3 Padrtio - 3L Lote: 2302/08
Venc.: FEV/08 AR s 1037700 : Venc:FEV/08

Lote. 1402/06
Veno FEV/0S  Amatd

Fig. 7: Kit usado para a quantificacdo de calclivaa

Principio de acdo: o calcio reage com a creselftal complexona (purpura de
ftaleina) em meio alcalino formando um complexcersmente corado com maximo de

absorcdo em 570 nm. A cor formada é proporciocah@&entracdo de calcio presente.
a-Amilase (amilase)
Para a quantificacdo da atividadeodamilase salivar foi utilizado o método cinético

colorimétrico com o uso do Kit pataAmilase (Gal-G2 CNP) KATAE/MG, Brasil (Figura

8), de acordo com a férmula descrita a sequir:
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a-Amilase (U/L) = (A2— Al) X 3806> Al representa a absorbéncia obtida em 30 segendos

A2 representa a absorbancia lida apés 90 segundos.

alfa-AMILASE
1. Reagente de Cor -

MS. 10377390068
Lote 1107/05 il
Venc | JAN/O7 Armazent! =2

Fig. 8: Kit usado para determinagéo da atividade
daoa-amilase salivar.

Principio de acéo: a-amilase catalisa a hidrolise do substrato 2-cibrotrofenil-o-
galactosilmaltoside (Gal-G&-CNP) liberando 2-cloro-4-nitrofenol. A quantidadteste

composto liberado é medida em 405 nm, sendo prigmaica atividade da enzima.
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Grupo Individuo: Idade Sexo Queixe Tipdrog: Clasdrot Dose VESE IFS CTS pH o-amilast Proteina Calcic Uréic

10
12
14
15

WWWWWWWWNNNNNNNNNNNNNNNNRPRPRPRPRPRPRPRPRPRPRPRPRPRRRERR

38
29
44
20
19
19
50
19
20
55
22
26
21
37
23
22
53
21
39
22
46
62
65
20
20
21
62
55
18
18
22
22
26
21
39
62
20
62
18
22
22

PR RPRPNRPRRPRNRPRRPRPRRPRRPRPRENRPRRPRRPRRPRPRPRRPRRPRREPREPREPNRRPENRPRRRRRERR

1,77
1,9
0,5¢
0,4C
0,81
1,2t
1,78
2,24
1,17
1,0¢
1,3C
1,7¢
0,6¢
1,15
0,8¢
2,1t
1,1
0,77
0,7z
1,0¢
0,54
1,4¢
0,4¢
1,0¢
1,65
0,73
0,7¢
0,5¢
0,9¢
0,9¢
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1,04
0,44
0,77
0,7z
1,4¢
1,0¢
0,7¢
0,9¢
0,4¢€
1,04

PP OROOFROORRFROOORFRPROOOOROROODOODODOOO0OO00O0O0O0O000O0O0OO0O
PP RPWWNRPRRPNRRPRPRUIWOWONWRANIMNRPRPOOOOOO0OO0O0000000O0O0O
RPRRPRRPRRPRRPRRPRRPRPRPRRPRPEPNRPRRPRRPRPNRPRNRPRRPRPROO0OO0OO0COO0OO0OO0ODO00000000O00O0O0O
PRPRPRRPPRPPRPPRPNRPRPEPNRPARNNRPORANRPRPOOO0OO0OO0OO0OO0OO000000000O0O

1,9C
3,0C
1,9C
2,4C
2,9C
4,5C
5,3C
5,0C
2,1C
3,5C
4,3C
4,1C
3,7C
3,2
4,0C
5,4C
3,0C
3,0C
2,6(
2,5C
5,9C
4,1C
2,7C
2,0C
4,1C
3,2C
3,7C
2,4C
1,9C
1,9C
2,7C
3,8C
3,4C
3,0C
2,6(
4,1C
2,0C
3,7C
1,9C
2,7C
3,8C
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7,61
7,5¢
7,44
6,97
7,64
7,4C
7,4¢€
7,4z
7,24
7,1¢€
7,4¢€
7,3¢
7,52
7,21
7,3C
7,4C
7,3z
7,45
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7,3¢€
8,0z
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6,7¢
6,9¢
7,51
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7,1¢
7,15
6,9t
7,35
7,4C
7,3C
7,45
7,2¢
7,4z
6,9
7,4¢
7,15
7,35
7,4C

494,7¢
228,3¢
180,7¢
395,8:
279,7¢
314,0(
414,8¢
409,1¢
449,1:
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451,0:
477,6¢
232,1,
405,3¢
234,07
281,6¢
513,8:
268,3:
475,7¢
352,0¢
422.4°
443,4(
173,17
222,6!
473,8¢
454,8:
395,8:
293,0¢
260,7:
314,0(
464,3:
304,4¢
393,2¢
268,3:
475,7¢
443,4(
222,6¢
395,8:
260,7:
464,3:
304,4:

0,0¢
0,1¢€
0,0¢€
0,2C
0,17
0,1¢
0,3¢
0,1C
0,1¢
0,2¢
0,17
0,1¢
0,2¢
0,1¢
0,27
0,1¢
0,1z
0,07
0,0¢€
0,1¢
0,1C
0,3C
0,4C
0,14
0,1¢
0,1z
0,1¢
0,24
0,12
0,14
0,17
0,14
0,47
0,07
0,0¢€
0,3C
0,14
0,1¢
0,12
0,17
0,14

2,9C
2,91
1,91
5,8C
2,5¢€
3,52
4,0¢
3,71
3,1
1,61
3,38
3,52
1,0¢
1,3¢
0,9¢
0,5¢
3,8¢
2,1¢€
3,57
2,9¢
3,5¢
4,0¢
2,3¢
3,45
2,1¢
2,0z
4,8¢
2,8¢€
2,4¢
2,84
1,24
2,37
2,97
2,1¢
3,57
4,0¢
3,45
4,8¢
2,4¢
1,24
2,37

9,88
15,0
26,1¢
46,34
20,51
17,3¢
20,11
19,9¢
11,81
21,72
14,5¢
26,1¢
34,3¢
16,11
24,51
10,9¢
18,8t
20,4:
19,8(
15,61
14,1(
23,1C
30,5(
24,4:
16,5¢
25,7(C
13,63
20,9¢
14,5¢
22,6¢
33,41
18,5
38,4
20,42
19,8(
23,1C
24,4
13,61
14,5¢
33,41
18,5¢

Fonte: dados da pesquisa.

Legendas:
Grupo

1- Controle

2- Experimental (individuos que fazem uso de antidegives da classe dos inibidores

seletivos da

recaptacdo de serotonina —

benzodiazepinicos - BZDs)

ISRSs eciades ou nao aos
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3- Experimental (individuos que fazem uso exclusivol8BRSs, na dose terapéutica
diaria inicial recomendada — fluoxetina 20mg, patma 20mg, sertralina 50mg)

Sexo
1-Feminino

2-Masculino

Queixa
0- Ausente
1- Xerostomia

Tipdroga
0- Nenhuma
1- Fluoxetina
2- Sertralina
3- Paroxetina
4- Fluoxetina + BZD
5- Citalopram + BZD

Clasdrog
0- Nenhuma
1- ISRS
2- ISRS + BZD

Dose— dose das medicacdes antidepressivas em mgozutif
0- ndo usa medicacéo
1- ISRS na dose inicial recomendada
2- ISRS acima da dose inicial recomendada
3- ISRS na dose inicial recomendada + BZB

4- ISRS abaixo da dose inicial recomendada + BZD

VFSE - velocidade do fluxo salivar estimulado (nimerscéilnto da sialometria)
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IFS —indice de fluxo salivar estimulado
1- Hipossalivagéo: < 0,7 mL/min;
2- Velocidade baixa do fluxo salivar: 0,7-1 mL/min;

3- Velocidade normal do fluxo salivar: 1-3 mL/min.

CTS - capacidade tampao salivar (quantidade de acadicda0,1 N, em mL, para baixar o

pH salivar para 5,5)

a-amilase salivar — (U/L)
Proteinas — proteinas totais salivares (g/dL)
Célcio salivar — (mg/dL)

Uréia salivar — (mg/dL)
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ANEXO G — Normas da Revista

Guide for Authors

Announcement

Please note that Dr David B Ferguson retired in May 2002 as Editor-in-Chief for Archives of Oral Biology
and is succeeded by Professor Paul M Speight. All future paper submissions to Professor Speight should
be sent to the new Editorial Office address following.

Submissions

Authors are requested to submit their original manuscript and figures online via Editorial Manager.
Editorial Manager is a web-based submission and review system. Authors may submit manuscripts and
track their progress through the system to publication. Reviewers can download manuscripts and submit
their opinions to the editor. Editors can manage the whole submission/review/revise/publish process.

Please register at: http://aob.edmgr.com

The Editors will accept paper submissions until 30 June 2004. Authors are requested to submit their
original manuscript and figures with four copies to:

Editors-in-Chief:

Dr G R Holland and Professor P M Speight

c/o Libby Calvert, Administrative Editor, Archives of Oral Biology, Elsevier, The Boulevard, Langford Lane,
Kidlington, Oxford OX5 1GB, UK. Tel: +44 (0)1865 843418; fax: +44 (0)1865 843992; Email:
AOB@elsevier.com.

Submission of a paper implies that it has not been published previously, that it is not under consideration
for publication elsewhere, and that if accepted it will not be published elsewhere in the same form, in
English or in any other language, without the written consent of the publisher. Each manuscript must be
accompanied by a statement signed by the corresponding author that the manuscript in its submitted
form has been read and approved by all authors. Authors should supply details of related papers
submitted or recently published elsewhere.

If the manuscript reports experiments or observations using animals or human subjects a statement
must be included in the letter of submission indicating that the protocol has been examined and
approved by an institutional review board.

Authors are invited to suggest upto three referees they consider suitable to review their submission. Full
postal and Email addresses should be included. The editors may or may not, at their discretion, utilise
these suggestions.

Scientific Standards

The aim of Editors and referees is to maintain a high standard of scientific communication. Normally
papers are assessed by two referees selected by the Editor, and decisions regarding acceptance are
based mainly upon the advice of the referees. Where appropriate, the referees' views are forwarded to
the authors for their consideration. Authors may occasionally consider referees' suggestions to be ill-
conceived but if their text is misunderstood by referees it is likely to be misunderstood by readers of the
journal.

Types of Contributions

Original papers and review articles are welcomed. There will be no differentiation on the basis of length
into full or short communications. All submissions will be refereed. Reviews may be submitted in outline
prior to full submission.

Manuscript Preparation

Papers should be as concise as possible and, in view of the international character of the journal, English
usages that may present difficulties to readers whose first language is not English should be avoided. The
spellings used can be in English or American, but must be consistent within the manuscript. Authors
should express their own findings in the past tense and use the present tense where reference is made
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to existing knowledge, or where the author is stating what is known or concluded. Original papers should
follow the pattern of: Introduction, Materials and Methods, Results or Findings, Discussion.

Authors will gain much assistance by consulting: Edward J. Huth, Scientific Style and Format (Sixth
Edition). The Council of Biology Editors Manual for Authors, Editors and Publishers, Cambridge.

Editors reserve the right to revise the wording of papers in the interest of the Journal's
standards of clarity and conciseness.

General

Manuscripts must be word processed (preferably in Word format), double-spaced with wide margins and
a font size of 12 or 10 pt. For hardcopy submissions, good quality printouts are required. The
corresponding author should be identified (include a Fax humber and E-mail address). Full postal
addresses must be given for all co-authors. Please check the current style of the journal, particularly the
reference style (Vancouver), and avoid excessive layout styling as most formatting codes will be
removed or replaced during the processing of your article. In addition, do not use options such as
automatic word breaking, justified layout, double columns or automatic paragraph numbering (especially
for numbered references). The Editors reserve the right to adjust style to certain standards of uniformity.
Authors should retain copies of all versions of their manuscript submitted to the journal. Authors are
especially requested to be vigilant over the submission of the correct version of the manuscript at the
various stages of the editorial process.

Text

Follow this order when typing manuscripts: Title, Authors, Affiliations, Abstract, Keywords, Main text,
Acknowledgments, Appendix, References, Vitae, Figure Captions and then Tables. Do not import the
Figures or Tables into your text. The corresponding author should be identified with an asterisk and
footnote. All other footnotes (except for table footnotes) should be identified with superscript Arabic
numbers.

Title page

As titles frequently stand alone in indexes, bibliographic journals etc., and indexing of papers is, to an
increasing extent, becoming computerized from key words in the titles, it is important that titles should
be as concise and informative as possible. Thus the animal species to which the observations refer
should always be given and it is desirable to indicate the type of method on which the observations are
based, e.g. chemical, bacteriological, electron-microscopic or histochemical etc. A "running title" with not
more than 40 letters and spaces must also be supplied. A keyword index must be supplied for each
paper.

Structured abstracts

The paper should be prefaced by an abstract aimed at giving the entire paper in miniature. Abstracts
should be no longer than 250 words and should be structured as per the guidelines published in the
Journal of the American Medical Association (JAMA 1995;273: 27- 34). In brief, the abstract should be
divided into sections including the following: (1) Objective; (2)Design -if clinical to include setting,
selection of patients, details on the intervention, outcome measures, etc.; if laboratory research to
include details on methods; (3) Results; (4) Conclusions.

Received/Accepted Dates
A received date will be added to all papers when they are received by the Accepting Editor. An accepted
date will also be added when the papers are received at the publishing office.

Introduction

This should be a succinct statement of the problem investigated within the context of a brief review of
the relevant literature. Literature directly relevant to any inferences or argument presented in the
Discussion should in general be reserved for that section. The introduction may conclude with the reason
for doing the work but should not state what was done nor the findings.

Materials and Methods

Enough detail must be given here so that another worker can repeat the procedures exactly. Where the
materials and methods were exactly as in a previous paper, it is not necessary to repeat all the details
but sufficient information must be given for the reader to comprehend what was done without having to
consult the earlier work.

Authors are requested to make plain that the conditions of animal experiments were humane; for
instance, the mode of anaesthesia and of killing should be specified. In human experimentation, authors
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should state briefly that the subjects gave informed consent, and preferably that the work was approved
by an appropriate ethics committee or review board.

Results or Findings

These should be given clearly and concisely. Care should be taken to avoid drawing inferences that
belong to the Discussion. Data may be presented in various forms such as histograms or tables but, in
view of pressure on space, presentation of the same data in more than one form is unacceptable.

It is usually necessary to analyze numerical results statistically. A statement of the number, their mean
value and some appropriate measure of their variability is usually sufficient. The method of analysis
followed should be indicated. A statement that the difference between the mean values of two groups of
data is statistically significant should give the probability level set as significant by the investigator and
indicate the statistical test used. It is not sufficient to quote the use of a statistical package without
naming the tests used.

Discussion
This section presents the inferences drawn from the Results: these should be recapitulated only
sparingly, sufficient to make the argument clear.

Acknowledgments
As appropriate.

References:

All manuscripts should use the 'Vancouver' style for references, which should be numbered
consecutively in the order in which they are first cited in the text and listed at the end of the
paper.

For journal references, all authors should be included when there are six or fewer (first six followed by 'et
al." when seven or more), followed by the title of article, name of journal abbreviated according to British
Standard 4148: 1975 (or left in full), year, volume, and first and last pages.

For example:

1. Dezan CC, Nicolau J, Souza DN, Walter LRF. Flow rate, amylase activity, and protein and sialic acid
concentrations of saliva from children aged 18, 30 and 42 months attending a baby clinic. Arch Oral Biol
2002; 47: 423?427.

For book references,the author(s)should be followed by the chapter title (if appropriate), editor(s) (if
applicable), book title, place of publication, publisher, year and page numbers. For example:

2. Gorlin R3], Pindborg 1], Cohen MM Jr. Syndromes of the Head and Neck, 2nd Edition. New York:
McGraw-Hill, 1976.

Papers in the course of publication should only be entered in the references if the paper has been
accepted by a journal, and then given in the standard manner in the text and list of references but with
the words "In press" following the name of the journal.

Units and Symbols

In general, Archives of Oral Biology will use the recommended SI (Systeme Internationale) units and
symbols. The use of the litre, usually better written in full, in place of SI dm® and mlI® in place of SI cm,
will continue to be accepted. For details of the SI symbols, authors are referred to: Symbols, Signs and
Abbreviations (1969) by the Royal Society of Metric and Decimal Systems in Council of Biology Editors
Style Manual (1978) 4th edn, published by Council of Biology Editors Inc. Units of enzyme activity must
be clearly defined, preferably using SI units. Centrifugal force should be stated in multiples of g, rather
than as rev/min.

Units and abbreviations

As Archives of Oral Biology is a journal with a multidisciplinary readership, abbreviations, except those
universally understood such as mm, g, min. u.v., w/v and those listed below should be avoided if
possible. Examples of abbreviations which maybe used without definition:

ADP,

AMP,

ATP
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DEAE-cellulose
DNA, RNA
EDTA

EMG

tris

Other abbreviations used to improve legibility should be listed as a footnote on the title page.

Chemical symbols may be used for elements, groups and simple compounds, but excessive use should
be avoided. Abbreviations other than the above should not be used in titles.

Bacterial nomenclature. Organisms should be referred to by their scientific names according to the
binomial system. When first mentioned the name should be spelt in full and underlined to denote italics.
Afterwards the genus should be abbreviated to its initial letter, e.g. 'S. aureus' not 'Staph. aureus'. If
abbreviation is likely to cause confusion or render the intended meaning unclear the names of microbes
should be spelt in full. Only those names which were included in the Approved List of Bacterial Names,
Int J Syst Bacteriol 1980; 30: 225?420 and those which have been validly published in the Int J Syst
Bacteriol since 1 January 1980 have standing in homenclature. If there is good reason to use a name
that does not have standing in nomenclature, the names should be enclosed in quotation marks and an
appropriate statement concerning the nomenclatural status of the name should be made in the text (for
an example see Int J Syst Bacteriol 1980; 30: 547?556). When the genus alone is used as a noun or
adjective, use lower case roman not underlined, e.g.'organisms were staphylococci' and 'streptococcal
infection'. If the genus is specifically referred to underline e.g. 'organisms of the genus Staphylococcus'.
For genus in plural, use lower case roman e.g. 'salmonellae’; plurals may be anglicized e.g.'salmonellas’.
For trivial names, use lower case roman e.g. 'meningococcus’.

Numbers, measurements and statistics. Numbers one to nine are spelled unless they
aremeasurements (e.g.5mL). Numbers greater than nine are spelled out if they begin in a sentence, or
when clarity requires it. Numbers above and including 10 000 have a space, not a comma. A decimal
point is preceded by a humber or cypher e.g. '0.5'.Decimal points in columns should be aligned vertically.
Dates are usually provided in full: 14 April 1949. Measurements may be expressed in SI or non-metric
units. Use 10 ml/h rather than -1 or per.

Abbreviations. Use capitals for: MIC, MBC, WBC, RBC, DNA, RNA, Group A, B etc. for antigenic or other
groups, PHLS, CDSC, CDC, WHO, CSF, MSU, EMU, CSU. Use cfu, pfu, mm, m, min, h, in, ft, g, kg, mL, L,
im, iv, iu, P(probability). Use sp. and spp. (species, singular and plural). Use Gram's stain and Gram-
negative bacillus. Use in-vitro (adjective) but in vitro(adverb), post-mortem (adjective) but post mortem
(adverb). Spelling. Use British spellings: Haemophilus, haematology, paediatrics, leucocyte, leukaemia,
bacteraemia, sulphonamides, aetiology; but note neutropenia, fetal. Please note the journal uses UK 'Z'
spelling (e.g., colonizes).

Drugs. These should be referred to by their approved and not proprietary names; for guidance, see the
British National Formulary.

Proprietary Names

So far as possible, proper names should be used instead of proprietary names. Where it is desirable to
indicate a particular brand of preparations, the proprietary name and source should be given in
parentheses after the proper name, e.g. Testicular hyaluronidase (Testovase, Bovine Enterprises Ltd,
327 Farm Road, London E23).

Illustrations

In the initial online submission and review stage, authors are required to provide electronic versions of
their illustrations. When an article has been accepted, authors must be prepared to provide all
illustrations in electronic and camera-ready format, (suitable for reproduction, which may include
reduction, without retouching).

The Artwork Quality Control Tool is now available to users of the online submission system. To help
authors submit high-quality artwork early in the process, this tool checks the submitted artwork and
other file types against the artwork requirements outlined in the Artwork Instructions to Authors on
http://authors.elsevier.com/artwork. The Artwork Quality Control Tool automatically checks all artwork
files when they are first uploaded. Each figure/file is checked only once, so further along in the process
only new uploaded files will be checked.
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General:Information relating to the preferred formats for Artwork and Illustrations may be found at
http://authors.elsevier.com. Photographs, charts and diagrams are all to be referred to as "Figure(s)"
and should be numbered consecutively in the order to which they are referred. They should accompany
the manuscript, but should not be included within the text. All hard copy illustrations should be clearly
marked on the back with the figure number and the author's name. All figures are to have a caption.
Captions should be supplied on a separate sheet.

Line drawings:All lettering, graph lines and points on graphs should be sufficiently large and bold to
permit reproduction when the diagram has been reduced to a size suitable for inclusion in the journal.
Dye-line prints or photocopies are not suitable for reproduction. Do not use any type of shading on
computer-generated illustrations.

Photographs:Original photographs must be supplied as they are to be reproduced (e.g. black and white
or colour). If necessary, a scale should be marked on the photograph. Please note that photocopies of
photographs are not acceptable.

Colour:Certain illustrations will be approved for publication in colour but only if, in the opinion of the
Editors, the figures convey information not apparent in monochrome.

Please note that if figures are supplied in colour, they will automatically be available online in colour at
no extra charge, even if the print version is monochrome.

Tables:Tables should be numbered consecutively and given a suitable caption and each table typed on a
separate sheet. Footnotes to tables should be typed below the table and should be referred to by
superscript lowercase letters. No vertical rules should be used. Tables should not duplicate results
presented elsewhere in the manuscript, (e.g. in graphs).

Acceptance

After acceptance, authors may be requested to provide Elsevier with hard-copy and electronic versions
of their manuscript and their figures. The electronic copy, on floppy disk, CD-ROM or ZIP, should match
the hardcopy exactly, therefore always keep a backup copy of the electronic file for reference and safety.
Full details of electronic submission and formats can be obtained from http://authors.elsevier.com .
Always keep a backup copy of the electronic file for reference and safety. Full details of electronic
submission and formats can be obtained from http://authors.elsevier.com

Hardcopy submissions

Authors should submit an electronic copy of their paper with the final version of the
manuscript. The electronic copy should match the hardcopy exactly. Always keep a backup copy
of the electronic file for reference and safety. Full details of electronic submission and formats can be
obtained from Author Services at Elsevier.

Proofs

Proofs will be sent to the author (first-named author if no corresponding author is identified on
multiauthored papers) by PDF wherever possible and should be returned within 48 hours of receipt,
preferably by e-mail. Corrections should be restricted to typesetting errors; any other amendments made
may be charged to the author. Any queries should be answered in full. Elsevier will do everything
possible to get your article corrected and published as quickly and accurately as possible. Therefore, it is
important to ensure that all of your corrections are returned to us in one all-inclusive e-mail or fax.
Subsequent additional corrections will not be possible, so please ensure that your first communication is
complete. Should you choose to mail your corrections, please return them to: Log-in Department,
Elsevier, Stover Court, Bampfylde Street, Exeter, Devon EX1 2AH, UK.

Offprints

Twenty-five offprints will be supplied free of charge. Offprints and copies of the issue can be ordered at a
specially reduced rate using the order form sent to the corresponding author after the manuscript has
been accepted. Orders placed late (after publication) for reprints will incur a 50% surcharge.

Copyright

All authors must sign the "Transfer of Copyright" agreement before the article can be published. This
transfer agreement enables Elsevier Ltd to protect the copyrighted material for the authors, but does not
relinquish the author's proprietary rights. The copyright transfer covers the exclusive rights to reproduce
and distribute the article, including reprints, photographic reproductions, microfilm or any other
reproductions of similar nature and translations. Includes the right to adapt the article for use in
conjunction with computer systems and programs, including reproduction or publication in machine-
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readable form and incorporation in retrieval systems. Authors are responsible for obtaining from the
copyright holder permission to reproduce any figures for which copyright exists.

Author enquiries

For enquiries relating to the submission of articles (including electronic submission where available)
please visit the Author Gateway from Elsevier at http://authors.elsevier.com. The Author Gateway also
provides the facility to track accepted articles and set up e-mail alerts to inform you of when an article's
status has changed, as well as detailed artwork guidelines, copyright information, frequently asked
questions and more.

Contact details for questions arising after acceptance of an article, especially those relating to proofs, are
provided after registration of an article for publication.



