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RESUMO 

 

Este estudo teve como objetivo analisar a atividade da enzima alfa-amilase 

salivar (AAS), os níveis de estresse e de ansiedade de pacientes com ulceração 

aftosa recorrente (UAR), bem como o impacto que esta doença exerce na qualidade 

de vida dos indivíduos. A amostra foi constituída por 52 pacientes adultos, 

distribuídos em grupo UAR (n=22) e grupo-controle (n=30), emparelhados por 

gênero e idade. Para a investigação dos sintomas de estresse foi utilizado o 

Inventário de Sintomas de Stress para Adultos de Lipp e para a ansiedade, o 

Inventário de Ansiedade de Beck. Os questionários World Health Organization 

Quality of Life-bref (WHOQOL-abreviado) e Oral Health Impact Profile-14 (OHIP-14) 

foram utilizados para avaliação da qualidade de vida geral e relacionada à saúde 

bucal, respectivamente. As amostras de saliva foram coletadas pela manhã e à 

tarde, e a atividade da enzima alfa-amilase salivar foi analisada por método cinético 

enzimático com o Salivary α-Amylase Assay Kit. Não foi observada diferença 

significativa entre os grupos quanto à atividade da AAS (p=0.306) nas amostras da 

manhã ou da tarde.  Os pacientes do grupo UAR apresentaram escores superiores 

de ansiedade (p=0.016) e, embora a prevalência de estresse tenha sido superior 

neste grupo, não houve diferença significativa quando comparado ao grupo-controle 

(p=0.498). Os escores dos domínios físico (p=0.026), psicológico (p=0.005), social 

(p=0.001) e meio ambiente (p=0.040) do inventário WHOQOL-abreviado foram 

significativamente inferiores nos pacientes com UAR. Os valores obtidos por meio do 

OHIP-14 foram significativamente superiores nestes pacientes (p=0.002). Com base 

nos resultados deste estudo, pode-se concluir que a UAR afeta negativamente a 

qualidade de vida dos indivíduos. Pacientes com a doença apresentam maiores 
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níveis de ansiedade, evidenciando sua possível associação à etiopatogenia da 

doença. Por outro lado, apesar de a AAS ser um marcador biológico de estresse, 

sua liberação oscila rapidamente e pode ser influenciada por diversos fatores, não 

tendo sido eficaz para avaliação de alterações psicológicas em pacientes com UAR 

neste estudo. 

 

Descritores: afta; alfa-amilase; saliva; ansiedade; estresse psicológico; estresse 

fisiológico; qualidade de vida. 
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ABSTRACT 

 

This study aimed at analyzing the activity of the salivary alpha-amylase 

enzyme (SAA), levels of stress and anxiety of patients with recurrent aphthous 

stomatitis (RAS), as well as the impact of this disease on the life quality. The sample 

consisted of 52 adult patients, distributed in RAS group (n=22) and control group 

(n=30), matched for sex and age. For the investigation of stress symptoms the Lipp’s 

Inventory of Stress Symptoms for Adults and for anxiety, the Beck Anxiety Inventory 

were used. The World Health Organization Quality of Life-bref (WHOQOL-BREF) and 

the Oral Health Impact Profile-14 (OHIP-14) tests were used to evaluate the overall 

life quality and the life quality related to oral health respectively. Saliva samples were 

collected in the morning and afternoon and the activity of the salivary alpha-amylase 

enzyme was analyzed by enzymatic kinetic method with the Salivary α-Amylase 

Assay Kit. No significant difference was observed between groups regarding the SAA 

activity (P=0.306) in the morning or afternoon samples. Patients in the RAS group 

had higher scores of anxiety (P=0.016) and, although the prevalence of stress has 

been higher in this group, there was no significant difference compared to the control 

group (P=0.498). The scores of physical (P=0.026), psychological (P=0.005), social 

(P=0.001) and environmental (P=0.040) domains of the WHOQOL-BREF inventory 

were significantly lower in patients with RAS. The values obtained through OHIP-14 

were significantly higher in these patients (P=0.002). We can conclude that RAS 

negatively affects the life quality of individuals. Patients with the disease have higher 

levels of anxiety, suggesting its possible association with the etiopathogenesis of 

RAS. Moreover, despite being a biomarker of stress, the release of SAA oscillates 
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rapidly and may be influenced by several factors, not being efficient for the evaluation 

of psychological changes in patients with RAU in this study. 

 

Keywords: aphthous stomatitis; alpha-amylase; saliva; anxiety; psychological stress; 

physiological stress; quality of life.  
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1 INTRODUÇÃO 

 

A ulceração aftosa recorrente (UAR), também conhecida como estomatite 

aftosa recorrente ou afta, é uma das enfermidades mais frequentes da mucosa 

bucal, com prevalência que varia de 2% a 66% na população em geral 

(WARDHANA; DATAU, 2010).  A doença tem predileção por pacientes do gênero 

feminino entre a segunda e a terceira décadas de vida, embora possa afetar 

indivíduos de todas as faixas etárias (FRAIHA; BITTENCOURT; CELESTINO, 2002).  

As lesões podem ser únicas ou múltiplas, exibem formato arredondado ou 

ovalado, fundo ulcerado e halo eritematoso. Acometem preferencialmente a mucosa 

não ceratinizada e três variações clínicas são descritas: ulcerações aftosas 

menores, maiores e herpetiformes (CHATTOPADHYAY; SHETTY, 2011). As aftas 

menores são as mais prevalentes, representando aproximadamente 80% das lesões 

(SCULLY; GORSKY; LOZADA-NUR, 2003; PEREIRA et al., 2006). Possuem menos 

de 1,0 cm de diâmetro, são recobertas por membrana de fibrina e contornadas por 

halo eritematoso. Costumam permanecer de 10 a 14 dias e involuem sem deixar 

cicatrizes (SCULLY; GORSKY; LOZADA-NUR, 2003; CHATTOPADHYAY; SHETTY, 

2011). As ulcerações aftosas maiores medem mais de 1,0 cm de diâmetro e 

apresentam duração de semanas a meses, podendo deixar cicatrizes. As lesões 

aftosas herpetiformes são menos comuns, caracterizam-se por múltiplas úlceras 

com aspecto que se assemelha às provocadas pelo vírus do herpes simples (HSV). 

Medem de 1,0 a 3,0 mm, não são precedidas por vesículas como nas infecções pelo 

HSV e, geralmente, cicatrizam em 7 a 10 dias (PEREIRA et al., 2006). As lesões 

aftosas são bastante dolorosas, dificultam a alimentação, fonação e higiene bucal, 
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portanto, podem causar impacto negativo na qualidade de vida dos pacientes 

(KRISDAPONG; SHEIHAM; TSAKOS, 2012).   

O diagnóstico da UAR é baseado nos dados da anamnese e nos achados 

clínicos. O diagnóstico diferencial deve ser estabelecido com doenças bucais de 

manifestação ulcerativa como a infecção primária ou recorrente pelo HSV. Nas 

infecções herpéticas, a localização é um fator importante no diagnóstico diferencial, 

uma vez que as lesões virais ocorrem em mucosa ceratinizada, enquanto a afta 

desenvolve-se, preferencialmente, em mucosa não ceratinizada e não é precedida 

por vesículas (PEREIRA et al., 2006). Condições locais ou sistêmicas como úlceras 

traumáticas, síndrome de Behçet, síndrome FPAFA (síndrome da febre periódica, 

afta, faringite e adenite), neutropenia cíclica, entre outras devem ser consideradas 

na distinção clínica (SCULLY; GORSKY; LOZADA-NUR, 2003; PINTO FILHO et al., 

2007). Nas lesões traumáticas, normalmente, os pacientes lembram-se do episódio 

de trauma como escovações abruptas e mordeduras (FRAIHA; BITTENCOURT; 

CELESTINO, 2002).  

A etiologia, bem como possíveis agentes desencadeantes da UAR têm sido 

investigados em diversos estudos, no entanto, o mecanismo que promove o 

desenvolvimento das lesões permanece desconhecido. Fatores locais como trauma 

em indivíduos geneticamente propensos, fatores imunológicos, deficiências 

nutricionais (OGURA et al., 2001; BORRA et al., 2004; VOLKOV et al., 2005; 

GIACOMINI et al., 2010; WARDHANA; DATAU, 2010; LALLA et al., 2012), 

hipersensibilidade causada por alimentos (CALDERÓN et al;. 2008), estresse e 

ansiedade (SOTO-ARAYA; ROJAS ALCAYAGA; ESGUEP, 2004; ALBANIDOU-

FARMAKI et al., 2008; GALLO; MIMURA; SUGAYA, 2009; PREETI et al., 2011) são 

propostos como agentes etiológicos da doença.  
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O desenvolvimento das lesões está associado à citotoxicidade direta mediada 

por linfócitos T (VOLKOV et al., 2005), com desregulação nos mecanismos de 

resposta da mucosa bucal frente a antígenos exógenos ou endógenos (JURGE et 

al., 2006). Há desequilíbrio nas células TCD4+, com posterior proliferação de 

linfócitos TCD8+, mediadores de reação citotóxica contra o organismo, que causam 

danos teciduais (BUÑO et al., 1998; JURGE et al., 2006). Borra et al. (2004) 

compararam o perfil de expressão gênica relacionado à resposta imune em 

pacientes com lesões aftosas e em indivíduos sem histórico da doença. Ao 

analisarem biópsias de UAR e de mucosa normal, identificaram 41 genes 

diferentemente expressos e um aumento da atividade dos linfócitos T-helper 1 (Th1), 

responsável pela produção de interferon-gama, interleucina 2 (IL-2) e fator de 

necrose tumoral alfa (TNF-α). A maior produção dessas citocinas implica na 

elevação do número de linfócitos TCD8+ (SAVAGE; SEYMOUR; KRUGER, 1985; 

CHAVAN et al., 2012). Segundo Lewkowicz et al. (2008), em pacientes acometidos 

por aftas há deficiência nas células T regulatórias CD4+ e CD25+. Pinto Filho et al. 

(2007) sugerem que as úlceras aftosas desenvolvem-se como resultado de uma 

cascata anormal das citocinas da mucosa bucal, gerando resposta imune 

exacerbada. No entanto, o único consenso entre os autores é que os níveis de IL-2 

apresentam-se mais elevados em portadores de UAR quando comparados a 

indivíduos-controle.  

Fatores que promovam a redução da espessura da barreira mucosa tais como 

trauma e determinadas deficiências nutricionais podem estar associados ao 

desenvolvimento da UAR. O trauma causa edema e aumento da viscosidade da 

matriz extracelular, podendo ser um agente desencadeante das lesões em 

indivíduos propensos às mesmas (WRAY; GRAYKOWSKI; NOTKINS, 1981; 
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AKINTOYE; GREENBERG, 2005).  A possibilidade de que a predisposição genética 

possa estar relacionada à ocorrência das lesões é aventada, uma vez que há 

aumento de determinados subtipos de antígeno leucocitário humano (HLA) em 

pacientes com histórico familiar de UAR (JURGE et al., 2006; CHATTOPADHYAY; 

SHETTY, 2011). 

A relação entre UAR e deficiências nutricionais, principalmente de ferro, 

vitamina B12 e ácido fólico tem sido estudada, embora os resultados ainda sejam 

conflitantes (OGURA et al., 2001; VOLKOV et al., 2005; GIACOMINI et al., 2010; 

LALLA et al., 2012). Piskin et al. (2002) encontraram níveis séricos de ferro 

ligeiramente menores em pacientes com UAR, porém sem diferença significativa. 

Giacomini et al. (2010) investigaram os níveis de vitamina B12, de ferro e de ácido 

fólico em pacientes com UAR. Apesar de não encontrarem diferenças significativas 

entre pacientes com a doença e controles, os autores sugerem a investigação 

desses parâmetros laboratoriais em pacientes com afta. Volkov et al. (2005) 

observaram melhora significativa em pacientes com UAR após administração 

parenteral de vitamina B12. 

Considera-se a possibilidade de que a ansiedade e o estresse estejam 

envolvidos na etiopatogenia da UAR (MCCARTAN; LAMEY; WALLACE, 1996; 

SOTO-ARAYA; ROJAS ALCAYAGA; ESGUEP, 2004; ALBANIDOU-FARMAKI et al., 

2008;  GALLO; MIMURA; SUGAYA, 2009; PREETI et al., 2011). Segundo Redwine 

et al. (2003), o estresse psicológico pode induzir a desregulação das funções 

imunológicas. Soto-Araya, Rojas Alcayaga e Esguep (2004) observaram níveis de 

estresse e de ansiedade mais elevados em pacientes com UAR do que em 

indivíduos sem a doença. Gallo, Mimura e Sugaya (2009) também constataram que 

pacientes com UAR exibiram maiores níveis de estresse psicológico quando 
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comparados a indivíduos-controle. Para esses autores, o estresse psicológico pode 

desempenhar um papel na manifestação da UAR, servindo como gatilho ou fator de 

modificação, que aumenta a susceptibilidade de pacientes predispostos a 

desenvolver as lesões. Albanidou-Farmaki et al. (2008) avaliaram as concentrações 

de cortisol e níveis de ansiedade, como forma de resposta ao estresse, em 

pacientes portadores de UAR. Os níveis de ansiedade foram superiores nos 

pacientes com afta, sugerindo que o estresse pode estar relacionado à patogênese 

da lesão. 

A alfa-amilase salivar (AAS) foi primeiramente descrita por Leuchs em 1831 e 

é uma das enzimas mais importantes presentes na saliva (ZAKOWSKI; BRUNS, 

1985; OPPENHEIM et al, 2007). Corresponde de 10 a 20% do conteúdo proteico 

produzido pelas glândulas salivares (NATER et al., 2005; OPPENHEIM et al, 2007) e 

consiste de duas famílias de isoenzimas, cuja massa molecular varia entre 54.000 e 

57.000 Da, dependendo do grau de glicosilação (ZAKOWSKI; BRUNS, 1985; 

NATER; ROHLEDER, 2009). A AAS é produzida pelas glândulas salivares maiores e 

sua principal função é iniciar a digestão de macromoléculas como carboidratos. 

Quando imobilizada na superfície da hidroxiapatita dentária, essa enzima apresenta 

receptores para adesão de diversas espécies de Streptococcus e, portanto, contribui 

para a formação do biofilme dental e para o desenvolvimento de lesões cariosas 

(SCANNAPIECO; TORRES; LEVINE, 1995; VORRASI et al., 2010; SAMPAIO; 

MELLO; ALVES, 2011). Sua liberação é regulada pelo sistema nervoso autônomo 

simpático (SNAS), cuja ação é de suma importância na psicobiologia do estresse. 

Estudos demonstram que os níveis da AAS em humanos aumentam sob várias 

situações de estresse físico e psicológico antes que qualquer outro sinal clínico 

possa ser percebido (NATER et al., 2005; NIEROP et al., 2006; KANG, 2010).  
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 Uma vez que a literatura sugere o envolvimento de fatores psicológicos na 

etiopatogenia da UAR, o presente estudo objetivou avaliar os níveis de estresse e de 

ansiedade, bem como, a atividade da enzima alfa-amilase salivar em pacientes com 

afta, na tentativa de estabelecer possíveis fatores relacionados com essa doença e 

sua associação com um biomarcador salivar. Além disso, foi avaliado o impacto que 

a UAR provoca na qualidade de vida dos indivíduos.  
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2 PROPOSIÇÃO 

 

Este estudo teve como objetivo analisar a atividade da enzima alfa-amilase 

salivar, os níveis de estresse e de ansiedade de pacientes com ulceração aftosa 

recorrente, bem como o impacto que esta doença exerce na qualidade de vida dos 

indivíduos. 
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ABSTRACT 

 

Salivary alpha-amylase is produced by the major salivary glands, especially 

the parotid, and its principal function is to initiate the digestion of polysaccharides 

such as carbohydrates. The release of this enzyme is modulated by the sympathetic 

autonomic nervous system, and studies have demonstrated that the levels of salivary 

alpha-amylase increase under various conditions of physical and psychological 

stress before any other clinical sign can be noted. In this study, a review of the 

literature was conducted with respect to this enzyme, with emphasis on its relation to 

stress. Alpha-amylase is suggested as a salivary biomarker that can be used as a 

non-invasive alternative for assessing psychological and metabolic stress, and of 

diseases whose etiology appears to be associated with stress.  

 

Keywords: alpha-amylases; physiological stress; psychological stress; saliva. 
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INTRODUCTION 

 

 Alpha-amylase is the major form of amylase found in humans and in other 

animals, where it is secreted especially by the acinar cells of salivary glands (form S) 

and of pancreas (form P) (Oppenheim et al., 2007). About 40% of circulated amylase 

comes from the pancreas and the other 60% from the salivary glands (Wong et al., 

1993). Its main function is to initiate the digestion of polysaccharides such as 

carbohydrates, hydrolyzing starch and glycogen to maltose (Meisler et al., 1993). 

Salivary alpha-amylase catalyzes the hydrolysis of internal α-1,4 starch bonds, for 

which calcium and halides are required and the optimal pH is 6.9-7.0. Pancreatic 

amylase hydrolysis α-1,6 bonds. The release of pancreatic amylase is slightly more 

rapid than salivary amylase, possibly due to the larger proportion of the latter in 

serum (Wong et al., 1993). 

 The levels of alpha-amylase decrease in the first 60 min after waking and 

increase during the day (Nater et al., 2007). The serum and salivary levels of this 

enzyme do not depend on gender, age or body mass index (Nater et al., 2007; Nater 

& Rohleder, 2009). However, newborns show insignificant levels of alpha-amylase in 

the saliva. Its production begins in the first years of life and reaches normal levels at 

six years of age (O’Donnell & Miller, 1980).  

 Alpha-amylase activity can be measured by an enzyme kinetics assay, where 

enzyme action on a substrate is determined spectophotometrically at 405 nm 

(Granger et al., 2007). The reference varies with the fluid in which the enzyme is 

analyzed, as well as the type of test used. Serum levels of alpha-amylase are 

elevated in abdominal and extra-abdominal disturbances. The abdominal 

disturbances include particularly pancreatic changes such as acute and chronic 
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pancreatitis, trauma, carcinoma, abscess, ascites and pseudocyst. Among the non-

pancreatic disturbances are diseases of biliary tract, intestinal obstruction, 

mesenteric infarct, peritonitis and acute appendicitis. Extra-abdominal diseases such 

as trauma to the salivary glands, radiation sialoadenitis, sialolithiasis, malaria, 

pneumonia, measles, meningococcal meningitis and diabetes are some factors that 

increase alpha-amylase activity (Forsmark & Toskes, 2006). 

Salivary alpha-amylase (SAA) comes from the serous acinar cells of the major 

salivary glands, mainly the parotid (Granger et al., 2007; Oppenheim et al., 2007; 

Nater & Rohleder, 2009). The release of this enzyme is regulated by the sympathetic 

autonomic nervous system (SANS), whose action is of utmost importance in the 

psychobiology of stress. Studies have demonstrated that the levels of SAA in 

humans increase under various situations of physical and psychological stress before 

any other noticeable clinical sign (Nater et al., 2005; Nierop et al., 2006 Kang, 2010). 

Researches involving this enzyme can be of great value for determining the possible 

association of stress with the development and progression of diseases.  

 

PURPOSE 

  

The purpose of this study was to review the literature on salivary alpha-

amylase and its relation to stress.  
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METHODS 

 

Initially studies describing the properties of salivary alpha-amylase enzyme, as 

well as evaluating the activity of this enzyme in oral diseases were selected by 

searching the keywords “salivary alpha-amylase”, “stress” and “salivary alpha-

amylase and oral disease” in PubMed database. Subsequently studies evaluating the 

activity of alpha-amylase salivary enzyme and its association with physical and / or 

psychological stress were selected by crossing the keywords “salivary alpha-

amylase” and “stress”. Finally, eighteen studies in humans evaluating the relationship 

between the enzyme and stress, published over the past 10 years were included. 

 

RESULTS  

 

 Salivary alpha-amylase, described in 1831 by Leuchs by the name of ptyalin, 

consists of two families of isoenzymes, whose molecular mass varies between 

54.000 and 57.000 Da, depending on the degree of glycosylation (Zakowski & Bruns, 

1985; Nater & Rohleder, 2009). It is one of the principal and most abundant salivary 

proteins, corresponding from 10 to 20% of the protein content produced by the 

salivary glands (Nater et al., 2005; Oppenheim et al., 2007). Alpha-amylase is 

produced in the serous acinar cells of the major salivary gland, where the parotid is 

responsible for 40 to 50% of the total synthesis of this enzyme (Meisler et al., 1993; 

Granger et al., 2007; Oppenheim et al., 2007). Its main function is to initiate the 

digestion of polysaccharides. However, when immobilized on the tooth surface 

hydroxyapatite, this enzyme shows receptors for the adhesion of various species of 

Streptococcus and therefore contributes to the formation of dental biofilm and for the 
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development of caries (Scannapieco et al., 1995; Vorrasi et al., 2010; Sampaio et al., 

2011).  

 Physical activities, gustatory or mechanical stimulation during eating, chronic 

and reaction stress, use of medication such as antihypertensives, antidepressants, 

anxiolytics, corticosteroids, beta-blockers, tetracycline or analgesics containing 

caffeine can be related to the elevation of salivary levels of this enzyme (Nater & 

Rohleder, 2009). Habits such as smoking and drinking can also influence salivary 

alpha-amylase levels. According to Goi et al. (2007) and Nater and Rohleder (2009), 

smoking is able to inhibit the activity of this enzyme. Enberg et al. (2001) determined 

that alcohol consumption causes a decrease in salivary flow, which results in a 

decrease in electrolytes and deficient production of total protein and amylase. 

 Sánchez et al. (2011) evaluated salivary flow rate and salivary levels of mucin 

and alpha-amylase in patients with periodontal disease in different stages. The 

patients with moderate and severe periodontal disease showed a decrease in 

salivary flow rate and increase in salivary levels of alpha-amylase and mucin. 

Haririan et al. (2012) determined the levels of alpha-amylase and chromogranin A 

(CgA) in saliva and serum of individuals with periodontal disease. There was a 

correlation of CgA and SAA with the severity of the disease.  

Studies have demonstrated that the levels of this enzyme in humans increase 

under various conditions of physical and psychological stress (Nater et al., 2005; 

Nierop et al., 2008; Kang et al., 2010), and therefore, salivary alpha-amylase can be 

considered a biomarker of stress (Granger et al., 2007; van Veen et al., 2008; Nater 

& Rohleder, 2009; Kang, 2010). Tables 1 and 2 describe studies conducted in 

humans over the last 10 years, evaluating salivary alpha-amylase levels and their 

association with physical and/or psychological stress. Important methodological 
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differences could be observed in trying to make a comparison between the studies, 

mainly with respect to size of samples and age of patients. Eighteen studies were 

suitable for this review in view of the objectives proposed, and they were grouped 

according to age range of patients. 
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Table 1: Studies on the influence of stress on salivary alpha-amylase (SAA) levels in adults. 

 

AUTHOR 

 

SAMPLE 

 

OBJECTIVE 

 

RESULTS 

 

Kim et al. (2012) 50 individuals, female: 

-30 with Burning mouth 

syndrome (BMS) 

-20 without BMS 

To determine the correlation between salivary 

levels of alpha-amylase, cortisol, 

dehydroepiandrosterone, progesterone, 17β-

estradiol and quality of life in patients with BMS. 

 
There was no significant correlation between SAA or 
other salivary analytes determined and quality of life 
in patients with BMS. 
 

Rai & Kaur (2011)  

 

 

12 individuals, male  To evaluate the psychological state (by means of 

current stress test) and salivary levels of CgA, 

cortisol, SAA and β-endorphin, 21 days after 

simulated microgravity. 

After a week of microgravity, all volunteers 

developed psychological stress, and secretions of 

CgA, cortisol, SAA and β-endorphin were 

significantly higher.  

McGirr et al. (2010) 
 
 

28 individuals: 
 -14 with 1st degree 
kinship with those who 
committed suicide 
-14 without that family  
history 
Both groups without 
history of  
psychopathologies or 
depression. 

To investigate the reactivity of ANS and HPA axis 
to stress in predisposition to suicide and to 
characterize the effect of this dysregulation in 
neuropsychological function. 

Individuals with family history of suicide showed 
reduced levels of cortisol and SAA in response to 
social stress test, which suggests vulnerability to 
suicide.  
 

Kawada et al. (2009) 

 

 

8 individuals,  male To evaluate the effects of hyperoxygenation on 

psychological stress by means of analysis of 

levels of salivary biomarkers (SAA, CgA and 

cortisol). 

SAA activity increased after induction of situations of 

stress, but decreased when the individuals inhaled 

100% oxygen, suggesting that hyperoxygenation 

attenuates the excitability caused by psychological 

stress. 

Sugimoto et al. 

(2009) 

16 individuals, female To evaluate the efficacy of the Uchida-Kraepelin 

(UK) test as a psychological/mental stressor by 

means of analysis of ACTH, catecholamines 

(dopamine, noradrenaline and adrenaline), SAA, 

There were no alterations in the levels of ACTH, 

catecholamines, SAA or IgA during or after the 

application of the test.  
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CgA and IgA. 

Holt-Lunstad et al. 

(2008) 

 

34 couples (68 individuals) To investigate if a support intervention warm 

touch has any influence on the physiological 

stress in couples. Behavioral monitoring, 

determination of blood pressure (BP) and levels 

of ocytocin, cortisol and SAA were analised. 

BP and SAA activity were lower in the group that 

received the support intervention. The levels of 

salivary ocytocin were increased in this group. No 

changes were found in the cortisol levels. 

Grillon et al. (2007) 

 

 

20 doctors To determine if stress increases anxiety by 

evaluation of levels of cortisol, SAA, BP and heart 

rate (HR) after stressor task. 

Social stressors induce an increase in levels of 

cortisol and SAA, as well as of BP, HR and 

subjective anguish. 

Payne et al.  

(2007) 

 

76 undergraduate students To examine the impact of stress on the long-term 

retention of separate emotional and neutral 

episodes, and to determine whether changes in 

memory performance would correlate with 

measures of stress responsivity such as salivary 

cortisol, SAA and HR. 

The stress manipulation increased salivary cortisol, 

SAA and HR. Stressed individuals reported false 

memories more so than control individuals.  

Nierop et al. (2006) 

 

 

90 individuals, female: 

-30 pregnant (second 

trimester) 

-30 pregnant (third 
trimester) 
-30 not pregnant 

To identify endocrine, autonomic and 

psychological responses to standardized 

psychosocial stressors in different stages of 

pregnancy. 

HR, SAA and salivary cortisol were significantly 

increased in the third trimester in comparison to the 

second trimester of pregnancy and to not pregnant. 

Noto et al. (2005) 

 

10 individuals,  female To investigate the relation between salivary 

biomarkers and anxiety scores in patients under 

psychological stress. 

The levels of anxiety and SAA showed a positive 

association. However, there was no correlation with 

the levels of cortisol or CgA.  

Burning mouth syndrome (BMS); Salivary alpha-amylase (SAA); Chromogranin A (CgA); Autonomic nervous system (ANS); Hypothalamic-pituitary-adrenal axis (HPA axis); 
Uchida-Kraepelin (UK); Adrenocorticotrophic hormone (ACTH); Immunoglobulin A (IgA); Blood pressure (BP); Heart rate (HR). 
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Table 2: Studies on the influence of stress on salivary alpha-amylase (SAA) levels in babies, children and adolescents. 

 

AUTHOR 

 

SAMPLE 

 

OBJECTIVE 

 

RESULT 

 

Räikkönen et al. 

(2010)  

282 children,  8 years of 

age 

To determine if sleep pattern is associated with 

activity of HPA axis and ANS by measuring levels 

of cortisol and SAA. 

Children who slept less than 7.7 h exhibited higher 

levels of cortisol and SAA when compared with 

longer sleep. 

Rudolph et al. (2010) 

 

 

132 children,  mean age 

of 9 years 

To evaluate if variations in salivary levels of 

cortisol and SAA contribute to differences 

between aggression and victimization.  

High levels of SAA were associated with situations of 

both frustration and aggression in young girls, but 

there was no variation in cortisol level. No difference 

was seen in males. 

Davis & Granger 

(2009) 

85 pairs of mothers and 

children (ages of 2, 6, 

12 and 24 months) 

To examine the levels of SAA and cortisol of 

babies in response to stress protocols. 

Despite of older children (24 months) exhibited 

higher SAA levels, the increase in enzyme activity 

after induction of stress was evident only at 6 and 12 

months of age. 

Spinrad et al. (2009) 84 children, mean age 

of 54 months  

To evaluate levels of cortisol and SAA after the 

introduction of a stressor task.  

52% of the children had an increase in cortisol levels 

and 47% in SAA levels after carrying out the 

proposed task. 

Stroud et al. (2009) 82 children and 

adolescents, ages 

between 7 and 17 years. 

To examine the neuroendocrine (salivary cortisol 

and SAA) and cardiovascular responses to 

stressor agents.  

Adolescents showed levels of cortisol, SAA and BP 

that were significantly higher in response to stress 

when compared to children.  

Gordis et al. (2008) 

 

84 children and 

adolescents, ages 

between 9 and 14 years: 

-47 maltreated 

-37 controls 

To examine the symmetry between the levels of 

SAA and cortisol in response to a social stressor 

between maltreated youths and controls. 

In the control group, there was a significant 

association between the levels of SAA and cortisol, 

while in the maltreated group the responses of the 

two biomarkers did not show an association.  

Fortunato et al. (2008) 

 

87 children, 2 years of 

age: 

-46 females 

To examine the association of SAA activity and 

cortisol levels with affective behavior in children. 

SAA activity was positively associated with 

attachment behavior and positive affect. Cortisol 

levels were associated with negative affect and 
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-41 males withdrawal behavior.  

Schäffer et al. (2008) 54 newborns: 

-27 full-term babies  

-27 prematures 

To evaluate response to pain in premature versus 

full-term babies by means of SAA levels. 

There was no statistically significant difference 

between the two groups in the increase in SAA levels 

in response to pain. 

Hypothalamic-pituitary-adrenal-axis (HPA axis); Autonomic nervous system (ANS); Salivary alpha-amylase (SAA); Blood pressure (BP). 
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DISCUSSION 

 

SANS has been studied due to its important role in the establishment of 

responses to stressful events. Research in psychoneuroimmunology demonstrates 

clinically relevant interrelations between psychological stressors and the 

establishment and progression of chronic diseases. Along this line, the activity of 

salivary alpha-amylase has become a marker of stress and anxiety (Nater & 

Rohleder, 2009), as well as a tool for painless and non-invasive, rapid diagnosis 

(Granger et al., 2007; van Veen et al., 2008; Nater & Rohleder, 2009; Kang, 2010; 

Haririan et al., 2012) in the evaluation of pathological dysregulation of ANS under 

specific clinical and subclinical conditions. 

In this review, it was found that adult individuals submitted to situations of 

stress show a substantial increase in SAA activity (Noto et al., 2005; Nierop et al., 

2006; Grillon et al., 2007; Payne et al., 2007; Holt-Lunstad et al., 2008; Kawada et 

al., 2009; Rai & Kaur et al., 2011). Two of the studies examined, however, failed to 

find a positive association between this enzyme activity and stress (Sugimoto et al., 

2009; McGirr et al., 2010). Sugimoto et al. (2009) investigated a new psychological 

stressor test, but did not observe any elevation in SAA levels, suggesting the 

inefficacy of the test. McGirr et al. (2010) examined the enzyme levels of relatives of 

persons that committed suicide and observed that salivary alpha-amylase activity 

was lower compared to control individuals. The authors suggested that this group 

exhibits in response to psychosocial stress a dysregulation of the activation of ANS 

and HPA axis. 

Studies of SAA for the evaluation of oral diseases are still scarce and recent in 

the international literature. Sánchez et al. (2011) determined the activity of this 
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enzyme in patients with periodontal disease in different stages and suggested that 

metabolic stress caused by periodontal inflammation can lead to the release of some 

salivary proteins, such as alpha-amylase. Haririan et al. (2012) also evaluated SAA 

activity in patients with periodontal disease, demonstrating a correlation of SAA 

activity with disease severity. Kim et al. (2012) conducted an investigation in patients 

with burning mouth syndrome and found that the activity of SAA did not differ 

between patients with the disease and controls.  

This review showed that in children and adolescents SAA activity was also 

elevated when the patients were submitted to situations of stress. In babies, 

however, no positive association was found between SAA and stress (Schäffer et al., 

2008; Davis & Granger et al., 2009). These results corroborated the findings of 

O’Donnell and Miller (1980), who demonstrated insignificant enzyme levels in 

newborns, where normal SSA levels were reached at six years of age.  

 

CONCLUSION 

 

According to the literature presented, salivary alpha-amylase has been shown 

to be an effective biomarker that can be used in an alternative and non-invasive 

manner for assessing psychological and metabolic stress, including diseases whose 

etiology appears to be associated with stress. 
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ABSTRACT  

 

Objective: The aim of this study was to evaluate stress, anxiety and salivary alpha-

amylase (SAA) activity in patients with recurrent aphthous stomatitis (RAS). The 

impact of this disease on the life quality of individuals was also evaluated. Design: 

Twenty two patients with RAS and control subjects, matched by sex and age, were 

selected. Stress was assessed using the Lipp’s Inventory of Stress Symptoms for 

Adults and the anxiety through the Beck Anxiety Inventory. To assess the life quality 

the World Health Organization Quality of Life-bref (WHOQOL-BREF) and the Oral 

Health Impact Profile-14 (OHIP-14) were used. Saliva samples were collected in the 

morning and afternoon and the SAA activity was analyzed by enzymatic kinetic 

method. Results: No significant difference was observed between the groups 

regarding the SAA activity (P=0.306). Patients with RAS had higher scores of anxiety 

(P=0.016) and, although the prevalence of stress has been higher in this group, there 

was no significant difference compared to the control group (P=0.498). The scores of 

physical (P=0.026), psychological (P=0.005), social (P=0.001) and environmental 

domains (P=0.040) of WHOQOL-BREF were significantly lower in patients with RAS. 

The values obtained through OHIP-14 were significantly higher in these patients 

(P=0.002). Conclusion: RAS negatively affects the life quality. Patients with the 

disease have higher levels of anxiety, suggesting its association with the 

etiopathogenesis of RAS. Despite being a biomarker of stress, the release of SAA 

oscillates rapidly and may be influenced by several factors, not being related to 

stress and anxiety in patients with RAS. 

Keywords: aphthous stomatitis; alpha-amylases; saliva; anxiety; psychological 

stress; physiological stress; quality of life. 
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INTRODUCTION 

   

The recurrent aphthous stomatitis (RAS) is one of the most frequent disorders 

of the oral mucosa and is characterized by single or multiple and relapsing 

ulcerations.1 The lesions are painful, may impair feeding, speech and oral hygiene, 

leading to more severe impact on life quality.2 Its development involves deregulation 

in mechanisms of oral mucosal response against exogenous or endogenous 

antigens. There is an imbalance of TCD4+ cells with proliferation of TCD8+ 

lymphocytes, mediators of cytotoxic reaction.3,4 Studies suggest increased Th1 

activity relative to Th2 in patients with aphthous stomatitis.5-9 Several factors have 

been investigated in the etiology of RAS,10 but the mechanism that triggers the 

development of lesions remains unknown.11 Nutritional deficiencies,11-14 

hypersensitivity to certain foods,15,16 local trauma in patients genetically prone,10 

psychological disorders17-21, among others have been studied. Stress and anxiety 

seem to be factors associated with the RAS, since higher levels of these 

psychological disorders have been observed in patients with the disease.17-21 Gallo et 

al.20 suggest that the psychological stress can act as a trigger, increasing the 

susceptibility of patients predisposed to develop aphthous stomatitis. 

The salivary alpha-amylase enzyme (SAA) is produced by the salivary glands 

and its main function is to initiate the digestion of macromolecules such as 

carbohydrates.22-24 Its release is regulated by the sympathetic autonomic nervous 

system (SANS), whose action is of paramount importance in the psychobiology of 

stress.25-28 Studies show that the SAA levels in humans increase under physical and 

psychological stress.28-30 For this reason, the SAA has become a marker of stress 
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and anxiety,27 being a fast, painless and non-invasive tool25-28,31 for assessment of 

the ANS pathological dysregulation in specific clinical and subclinical conditions.27  

The present study aimed at analyzing the salivary alpha-amylase activity, as 

well as psychological disorders in patients with RAS in attempt to establish possible 

factors associated with this disease and its relationship to a salivary biomarker. The 

RAS impact on the life quality was also evaluated. 

 

MATERIALS AND METHODS 

 

This clinical, transversal, observational and controlled study was approved by 

the Ethics Committee in Research of the Pontifical Catholic University of Rio Grande 

do Sul (PUCRS Protocol-11/05581). The sample consisted of 52 individuals of both 

sexes, aged between 19 and 69 years, who were divided into RAS group (22 patients 

with RAS, who should have had at least three outbreaks of lesions in the last year) 

and control group (30 patients with no known history of RAS), matched by sex and 

age. Patients signed an informed consent form. 

The study excluded individuals with systemic diseases that could be 

associated with the development of lesions in the oral mucosa (systemic 

erythematosus lupus, Behçet's syndrome, Crohn's disease, cyclic neutropenia or 

AIDS), who presented a history of malignant neoplasia, chemotherapy or 

radiotherapy, smokers, users of antidepressants, anxiolytics, corticosteroids, beta-

blockers, analgesics containing caffeine or tetracycline. Patients with infectious, 

erosive or ulcerative lesions in the oral mucosa, as well as those with abnormal blood 

counts, levels of glucose, iron, folic acid and vitamin B12 were also excluded from 

the sample. 
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 The RAS diagnosis was based on the clinical appearance of the lesions and 

the patients’ history according to the criteria established by Chattopadhyay and 

Shetty1 and Preeti et al.32 Patients with RAS were recruited consecutively in the 

outpatient clinic of the Oral Medicine Departament, Hospital São Lucas-PUCRS and 

the control group was selected at the Faculty of Dentistry-PUCRS. During the 

interview were recorded the medical history and medications used by patients. 

Individuals with RAS were asked about the disease progression, the frequency of 

outbreaks and its association with trigger factors. On the intraoral examination were 

recorded the number of lesions, their location and clinical form.  

 

Evaluation of Symptoms of Anxiety and Stress 

 

For the investigation of anxiety and stress were used the Beck Anxiety 

Inventory (BAI) and the Lipp's Inventory of Stress Symptoms for adults (LISS), 

respectively. Both psychometric instruments were validated for the Brazilian 

population. 

 

Life Quality Assessment 

 

The World Health Organization Quality of Life-bref (WHOQOL-BREF) was 

used to assess the overall life quality and the Oral Health Impact Profile-14 (OHIP-

14), was employed to assess the life quality regarding the oral health of patients. The 

Portuguese versions of both questionnaires were also validated in Brazil. 
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Collection of Saliva Samples 

 

The patients’ saliva was collected twice in the same day, between 8:00 am 

and 9:00 am (before breakfast and at least 1 hour after awakening) and between 

2:00 pm and 5:00 pm. Disposable flasks with a capacity of 80 ml were used, they 

were properly identified for each collection period. 

Samples were collected during the week, between Monday and Thursday. 

Patients were advised not to drink alcohol for 24 hours before, do not eat or drink, 

nor put any substance in the mouth (including not brushing teeth), not doing physical 

exercises, not consuming caffeine or to apply drugs or cosmetics in lips for at least 

one hour before collecting saliva. Patients should remain seated with their eyes 

open, and deposit the saliva on the flask according to the accumulation in the mouth 

for long enough so that it would be reached the mark of 1.5 ml. The containers were 

stored in the freezer until the next day, when they were collected by the researcher. 

The flasks were stored at -20 °C. 

 

Analysis of Salivary Alpha-Amylase 

 

The SAA activity was determined by enzymatic kinetic reaction with the 

Salivary α-Amylase Assay Kit (Salimetrics™- 101 Innovation Blvd., Canada-USA), on 

serial batteries, following the manufacturer's guidelines. The chromogenic substrate 

2-chloro-p-nitrophenol linked with maltotriose was used. The enzyme action on this 

substrate was measured spectrophotometrically at 405 nm. 
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Statistical Analysis 

 

Variables were initially analyzed using descriptive statistics. The Mann-

Whitney test was applied for comparison of SAA activity, scores of inventories BAI 

and OHIP-14 between groups. The Student’s t-test for independent samples was 

used to evaluate the WHOQOL-BREF inventory data. The chi-square ( 2) was used 

for comparison of presence of stress and anxiety levels between groups. Pearson’s 

correlation coefficient was used to determine the correlation between the SAA 

activity, anxiety scores and life quality within the groups. The significance level was p 

≤ 0.05. The SPSS version 17 was used. 

 

RESULTS 

 

Sample Characterization 

 

In the RAS group, 18 (81.8%) patients were female and four (18.2%) were 

male. In the control group, 23 (76.7%) patients were female and seven (23.3%) were 

male. The age of the patients ranged from 18 to 69 years. The mean age of RAS 

group was 33.82 (± 15.72) years and control group was 30.20 (± 12.87) years. All 

patients in the RAS group had minor aphthous, and there were 29 lesions. The 

affected sites were tongue (31%), labial mucosa (31%), alveolar mucosa (24.2%), 

buccal mucosa (6.9%) and mouth floor (6.9%). With respect to trigger factors, 31.8% 

of patients associated the onset of aphthous stomatitis with stress, 22.7% with acidic 

foods, 4.5% had this association with anxiety and 41% did not correlate the 

appearance of lesions with triggering agents. Lesions were perceived from childhood 
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by 50% of patients, from the fourth decade of life by 27.3% and, 22.7% could not 

specify the time of disease progression. In 72.7% of patients the outbreaks of RAS 

occurred less than once per month and the frequency was more than once per month 

in 27.3% of cases. 

 

Activity of Salivary Alpha-Amylase 

 

There was no significant difference in the SAA activity between RAS and 

control groups in the samples of morning or afternoon (P=0.326) (Table 1). 

 

Table 1. Activity of the salivary alpha-amylase enzyme (U/ml) in the RAS and control groups. 

 

Salivary alpha-amylase 

(U/ml) 

RAS group  

n=22 

Control group 

n=30 

 

P 

Median (P25 – P75) Median (P25 – P75) 

Morning Samples 42.72 (25,18 – 75.55) 45.50 (35.68 – 97.47) 0.326 

Afternoon Samples 83.47 (54.89 – 136.26) 74.85 (50.42 – 124.23) 0.326 

Mann-Whitney’s test significant at p≤0.05 

 

Anxiety, Stress and Life Quality  

  

The anxiety scores were significantly higher in the RAS group compared to the 

control group (P=0.016) (Table 2). When anxiety was categorized as minimum/mild 

or moderate/severe it was observed that a significantly higher percentage of patients 

with RAS showed higher levels of this disorder (P=0.046) (Table 3). In the RAS 

group, 50.0% of subjects had stress while this number was 36.7% in the control 

group; however, there was no significant difference between them on this variable 

(P=0.498) (Table 4). 
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The scores of physical (P=0.026), psychological (P=0.005), social (P=0.001) 

and environmental (P=0.040) domains of the WHOQOL-BREF inventory were 

significantly lower in the RAS group (Table 5). Values obtained through the OHIP-14 

were significantly higher in patients of this group (P=0.002) (Table 2), i.e. the disease 

exerted negative influence on life quality. 

 

Table 2. Scores of the Beck Anxiety Inventory (BAI) and the Oral Health Impact Profile-14 
(OHIP-14) in the RAS and control groups. 

 

 

RAS group  

n=22 

Control group 

n=30 

 

P 

Median (P25 – P75) Median (P25 – P75) 

 BAI 10.50 (5.00 – 28.25) 5.50 (1.00 – 10.00) 0.016 

 OHIP-14 8.35 (1.17 – 13.93) 2.75 (0.00 – 4.53) 0.002 

Mann-Whitney’s test significant at p≤0.05 

 

Table 3. Anxiety levels obtained through the Beck Anxiety Inventory (BAI) in the RAS and 
control groups. 

 

 

RAS group  

n=22 

Control group 

n=30 

 

Total 

n (%) n (%) 

Minimum /mild 15 (68.2) 28 (93.3) 43 (82.7) 

Moderate/Severe 7 (31.8) 2 (6.7) 9 (17.3) 

Total 22 (100) 30 (100) 52 (100) 

Chi-square test, P=0.046 

 

Table 4. Prevalence of stress obtained through the Lipp's Inventory of Stress Symptoms for 
Adults (LISS) in the RAS and control groups. 

 RAS group  
n=22 

Control group 
n=30 

 
P 

Yes Yes 

Stress 11 (50.0%) 11 (36.7%) 0.498 

Chi-square test, significant at p≤0.05 
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Table 5. Scores of physical, psychological, social and environmental domains of the World 
Health Organization Quality of Life-bref (WHOQOL-BREF) inventory in the RAS and control 
groups. 

 
 WHOQOL-BREF 

Domains 

RAS group  
n=22 

Control group 
n=30 

 
P 

Mean ± SD Mean ± SD 

 Physical 70.1 ± 13.5 78.5 ± 12.5 0.026 
 Psychological 66.9 ± 13.8 76.9 ± 8.8 0.005 
Social 65.7 ± 19.2 82.5 ± 12.6 0.001 
Environmental 61.1 ± 13.9 68.7 ± 11.9 0.040 

Student’s t-test for independent samples, significant at p≤0.05 

The anxiety and quality of life scores did not correlate with the activity of SAA 

(data not shown). 

 

DISCUSSION 

 

Studies that analyze the SAA activity in oral diseases whose 

ethiopathogenesis may be related to stress and anxiety are still scarce and recent in 

the international literature. Since some authors have suggested the association of 

psychological disorders to RAS and, considering that the SAA is a marker of SANS 

activation, this study analyzed the enzyme activity in subjects with aphthous 

stomatitis. We observed considerable variability in the SAA activity, both among 

patients with RAS and among the controls, with no significant difference between the 

groups. Similar results were observed by Kim et al.33 when investigating, among 

other markers, the activity of SAA in patients with burning mouth syndrome. The 

authors found no difference in enzyme levels between patients with the syndrome 

and controls, nor significant correlation of SAA with psychological symptoms such as 

anxiety and depression. On the other hand, Sánchez et al.34 observed elevation of 

this enzyme activity in patients with periodontal disease; however, they suggest that 

the metabolic stress caused by the inflammatory process is responsible for this 

finding. 
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The literature reports increased levels of SAA under various conditions of 

physical and psychological stress.28-30 Overall, the studies evaluate the activity of this 

enzyme in response to acute stress, i.e. immediately after stressful situations or 

tasks. In these cases, there is a significant increase in the SAA activity as an 

immediate response to the stressor agent.35-39 This reaction occurs due to the SANS 

activation, which through the release of catecholamines, causes changes in the 

physiological state.39 In the salivary glands, the sympathetic innervation causes 

vasoconstriction, decreased salivary flow and increased protein and inorganic 

compounds, mainly alpha-amylase.40 This is a short-lived response, owing to reflex 

parasympathetic activation.39 In this study, patients were evaluated and their saliva 

collected within 72 h after presentation of clinical signs of aphthous stomatitis, which 

may explain the absence of differences in enzymatic levels. Therefore, the SAA has 

not shown to be a salivary marker associated with RAS.  

 The combination of stress and anxiety in the RAS etiology has been 

suggested in the literature,17,19 since these disorders modify and promote 

deregulation of immune functions, with an imbalance of Th1/Th2 cytokines.41 In this 

study, scores and anxiety levels were significantly higher in subjects with RAS when 

compared to controls. The percentage of patients with stress was also higher in the 

RAS group but with no significant difference compared to the control. The lack of 

difference between groups can be explained by the sample size and because the 

stress has been assessed as a dichotomous variable. Similar results were found by 

McCartan et al.42, Soto-Araya et al.17, Albanidou-Farmaki et al.19 and Gallo et al.20 

when assessing anxiety in patients with RAS. However, it remains controversial 

whether these psychological alterations are associated with etiology or develop as a 

consequence of pain caused by the RAS. For Picek et al.43, psychological disorders 
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do not precede the development of lesions and patients are more anxious due to the 

discomfort caused by them. 

Regarding the life quality, the scores of the four domains of the WHOQOL-

BREF Inventory, which evaluates the overall life quality, were significantly lower in 

RAS group. The values obtained from the OHIP-14 instrument, which assesses the 

impact of oral conditions on life quality, were significantly higher in patients of this 

group. The lower the WHOQOL-BREF scores, the worse the life quality of patients. In 

contrast, higher scores of OHIP-14 indicate greater impact of oral health on life 

quality. Therefore, the results of this study demonstrate that the RAS has a negative 

impact both on overall life quality as related to oral health. Similar results were 

observed by Mumcu et al.18 and Krisdapong et al.2, once this disease causes pain, 

discomfort, difficulty in feeding and speech, harming the emotional stability of 

patients. 

In this study, the RAS was more prevalent in female patients, the lesions were 

minor aphthous and in 50% of cases the disease started in childhood. These results 

corroborate the literature, since the RAS affects mainly women21,44 and minor 

apthous are the most prevalent, with its initial development in childhood.1,10,15 The 

lesions were observed mainly in the ventral, edges of the tongue and labial mucosa, 

confirming their preference for non-keratinized mucosa.1,10,11,17,20  

The RAS is a complex, multifactorial disease, and although not a morbid 

entity, it negatively affects the life quality of individuals. We can conclude that 

patients with the disease have higher levels of anxiety, suggesting its association 

with the etiopathogenesis of RAS. Moreover, despite being a biomarker of stress, the 

SAA release oscillates rapidly and may be influenced by several factors, not being 
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related to stress and anxiety in patients with RAS. Further studies are needed to 

elucidate the role of these psychological disorders in the RAS etiopathogenesis. 
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5  DISCUSSÃO 

 

A ulceração aftosa recorrente é uma doença imunológica complexa cuja 

etiologia, embora pobremente compreendida, parece multifatorial. Alterações 

psicológicas como estresse e ansiedade têm sido estudadas em pacientes com 

aftas, uma vez que são frequentemente referidas pelos mesmos como fatores 

desencadeantes das lesões. Essas alterações modificam e promovem desregulação 

de funções imunes, causando desequilíbrio das citocinas Th1/Th2, com aumento da 

atividade Th1 (BORRA et al., 2004). O estresse e a ansiedade são responsáveis 

pela ativação do sistema nervoso autônomo simpático, o qual regula a secreção da 

enzima alfa-amilase salivar. Esta enzima tem-se mostrado um biomarcador de 

ativação do SNA, podendo ser empregada de forma alternativa e não invasiva para 

avaliação dos níveis de estresse (GRANGER et al., 2007; NATER; ROHLEDER, 

2009; KANG, 2010). Visando estabelecer possíveis fatores associados à UAR e sua 

relação com este biomarcador salivar, no presente estudo foram estudados a 

atividade da enzima AAS e variáveis psicológicas em pacientes com UAR, bem 

como o impacto que a doença provoca na qualidade de vida dos indivíduos. 

A literatura aponta que diversos fatores podem promover elevação na 

liberação da AAS tais como prática de atividades físicas, estimulação gustativa ou 

mecânica durante a alimentação, estresse crônico e reacional, medicamentos anti-

hipertensivos, antidepressivos, ansiolíticos, corticosteróides, betabloqueadores, 

tetraciclina ou analgésicos contendo cafeína (NATER; ROHLEDER, 2009). Por outro 

lado, hábitos como tabagismo e etilismo podem inibir sua atividade ou ocasionar 

uma produção deficiente da mesma (GOI et al., 2007; NATER; ROHLEDER, 2009). 

Enberg et al. (2001) evidenciaram que o consumo agudo do álcool causa diminuição 
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no fluxo salivar, resultando na produção deficiente de amilase. Para evitar vieses na 

análise da atividade da AAS, indivíduos fumantes e os que utilizassem os fármacos 

previamente mencionados foram excluídos do estudo. Além disso, dentre outras 

recomendações, os pacientes foram orientados a não ingerir bebidas alcoólicas por 

24 horas antes de coletar a saliva.  

Apesar dos critérios de exclusão e recomendações adotados, a atividade da 

enzima AAS apresentou ampla variabilidade entre os pacientes, sem diferença 

estatisticamente significativa entre os grupos UAR e controle. Resultados 

semelhantes foram observados por Kim et al. (2012) ao investigarem, dentre outros 

marcadores, a atividade da AAS em pacientes com a síndrome da ardência bucal. 

Os autores não encontraram diferenças nos níveis da enzima entre pacientes com a 

síndrome e controles, nem correlação significativa da AAS com sintomas 

psicológicos tais como ansiedade e depressão. Por outro lado, ao analisarem a AAS 

em pacientes com doença periodontal, Sánchez et al. (2011) observaram aumento 

da atividade enzimática. No entanto, foi sugerido que essa elevação pode estar 

relacionada ao estresse metabólico causado pela inflamação periodontal. 

Visto que o estresse diário, em geral, é menor aos finais de semana, os 

pacientes do presente estudo foram instruídos a realizar as coletas de saliva entre 

segunda e quinta-feira. A literatura demonstra que os níveis de alfa-amilase 

diminuem nos primeiros 60 minutos após o despertar e aumentam durante o dia 

(NATER et al., 2007). Por esse motivo, as coletas foram realizadas duas vezes no 

mesmo dia e a fim de padronizá-las, determinaram-se os seguintes horários: entre 8 

h e 9 h e entre 14 h e 17 h. Portanto, uma das coletas foi realizada próximo ao 

horário do despertar, no turno matutino e, a outra, à tarde, um período em que as 

pessoas em geral encontram-se sem se alimentar. 
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A literatura reporta que os níveis da AAS encontram-se aumentados sob 

situações de estresse antes que qualquer outro sinal clínico possa ser percebido 

(NATER et al., 2005; NIEROP et al., 2006; KANG, 2010). Isso ocorre, pois o 

estresse ativa o SNA simpático, que por meio da liberação de catecolaminas, 

provoca alterações rápidas no estado fisiológico (ULRICH-LAI; HERMAN, 2009). A 

inervação simpática das glândulas salivares provoca vasoconstrição, com 

diminuição do fluxo salivar e aumento de compostos orgânicos e proteicos, 

principalmente de alfa-amilase. Essa resposta é de curta duração, em razão do 

reflexo da inervação parassimpática, levando à homeostasia (ULRICH-LAI; 

HERMAN, 2009). Uma vez que no presente estudo as amostras de saliva foram 

coletadas até três dias após o surgimento das lesões, é possível que os níveis 

enzimáticos já não estivessem tão elevados. Desta forma, a AAS não parece ser um 

marcador salivar adequado de alterações psicológicas em pacientes com UAR.  

Para investigação dos sintomas de ansiedade, foi utilizado o Inventário de 

Ansiedade de Beck (BAI) e para investigação da presença de estresse, o Inventário 

de Sintomas de Stress para Adultos de Lipp (ISSL). Ambos os questionários 

apresentam alta confiabilidade e podem ser aplicados tanto em pacientes 

psiquiátricos, quanto na população em geral (LIPP, 2000; CUNHA et al., 2001). Os 

testes psicométricos foram aplicados compreendendo o período máximo de três dias 

de evolução das lesões, permitindo assim resultados fidedignos em relação às 

alterações psicológicas apresentadas pelos pacientes. Os escores de ansiedade 

foram significativamente superiores nos pacientes do grupo UAR quando 

comparados aos indivíduos-controle. Quando a ansiedade foi categorizada 

observou-se que um percentual significativamente superior de pacientes com UAR 

apresentou níveis mais elevados desta alteração psicológica. Resultados 
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semelhantes foram obtidos por McCartan, Lamey e Wallace (1996), Soto-Araya, 

Rojas Alcayaga e Esguep (2004), Albanidou-Farmaki et al. (2008) e Gallo, Mimura e 

Sugaya (2009), ao avaliarem a ansiedade em pacientes com UAR. O percentual de 

pacientes com estresse também foi superior nos pacientes com afta, porém sem 

diferença significativa entre os grupos. Este fato pode ser explicado, uma vez que o 

estresse foi avaliado como variável dicotômica pelo ISSL. Além disso, devido aos 

inúmeros critérios de inclusão e exclusão adotados no presente estudo, a amostra 

foi constituída por 22 pacientes com afta, o que pode justificar a ausência de 

diferença significativa ente os grupos. Fatores psicológicos parecem desempenhar 

importante papel na manutenção da saúde dos tecidos orais (SOTO-ARAYA; 

ROJAS ALCAYAGA; ESGUEP, 2004). Por outro lado, é discutido na literatura se 

essas alterações psicológicas estão associadas à etiologia da UAR (REDWINE et 

al., 2003) ou desenvolvem-se como consequência da dor provocada pelas lesões. 

Segundo Picek et al. (2012), os distúrbios psicológicos não precedem o 

desenvolvimento das lesões e os pacientes são mais ansiosos devido ao 

desconforto causado pelas mesmas.  

Em se tratando de qualidade de vida, os escores dos instrumentos WHOQOL-

BREF e OHIP-14 demonstraram que as lesões aftosas causam impacto negativo na 

qualidade de vida dos pacientes. O WHOQOL-BREF é um instrumento de avaliação 

de qualidade de vida geral, composto por quatro domínios: físico, psicológico, 

relações sociais e meio-ambiente, totalizando 26 questões (FLECK et al., 2000). 

Quanto mais elevados os valores obtidos, melhor a qualidade de vida do paciente. 

Os escores dos domínios físico, psicológico, social e meio ambiente do inventário 

WHOQOL-BREF foram significativamente inferiores nos pacientes do grupo UAR. 

Os valores obtidos por meio do instrumento OHIP-14 foram significativamente 
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superiores nos pacientes deste grupo. No OHIP-14, instrumento de avaliação do 

impacto de condições bucais na qualidade de vida, os escores são obtidos por meio 

de pesos estabelecidos para cada pergunta. Quanto maior a pontuação alcançada, 

maior é o impacto negativo de uma determinada doença bucal na qualidade de vida 

(SILVA et al., 2010). Estes resultados corroboram os de Mumcu et  al. (2007) que 

observaram pior qualidade de vida relacionada à saúde bucal em  pacientes com 

UAR. Krisdapong, Sheiham, Tsakos (2012) também verificaram que as lesões 

prejudicaram alimentação, higiene e estabilidade emocional de crianças tailandesas, 

exercendo maior impacto na qualidade de vida desses pacientes. 

Neste estudo a UAR foi mais prevalente em pacientes do gênero feminino 

com média de idade de 33,82 anos. Em 50% dos pacientes a doença teve início na 

infância. Esses resultados corroboram a literatura, uma vez que as lesões acometem 

preferencialmente o sexo feminino (PORTER; SCULLY; PEDERSEN, 1998; HULING 

et al., 2012) e as aftas menores, que representaram a totalidade dos casos, 

geralmente iniciam a desenvolver-se na infância (AKINTOYE; GREENBERG, 2005; 

CALDERÓN et al., 2008; CHATTOPADHYAY; SHETTY, 2011), podendo acometer 

pacientes em todas as faixas etárias (FRAIHA; BITTENCOURT; CELESTINO, 2002). 

As localizações mais prevalentes foram mucosa labial, ventre e bordas da língua, 

confirmando sua predileção por mucosa não ceratinizada (SOTO-ARAYA; ROJAS 

ALCAYAGA; ESGUEP, 2004; AKINTOYE; GREENBERG, 2005; VOLKOV et al., 

2005; GALLO; MIMURA; SUGAYA, 2009; CHATTOPADHYAY; SHETTY, 2011). 

Com relação aos fatores precipitantes, 41% dos pacientes não conseguiram 

relacionar o aparecimento das lesões com fatores desencadeantes. Em 

concordância com a literatura (AKINTOYE; GREENBERG, 2005), 36.3% associaram 
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o aparecimento das lesões ao estresse ou à ansiedade e 22.7% com 

hipersensibilidade alimentar (CALDERÓN et al;. 2008). 

Apesar de a UAR ser uma doença que não envolve maiores complicações à 

saúde, a mesma afeta negativamente a qualidade de vida dos pacientes, uma vez 

que as úlceras são bastante dolorosas e recidivantes. Neste estudo, observou-se 

que os pacientes acometidos pela doença em geral apresentam maiores níveis de 

ansiedade, evidenciando o possível envolvimento das alterações psicológicas na 

etiopatogenia da doença. Por outro lado, uma vez que não foi encontrada diferença 

significativa na atividade da AAS entre os grupos sugere-se que esta enzima não 

seja um marcador salivar eficaz em pacientes com UAR, pois sua liberação oscila 

rapidamente e pode ser influenciada por diversos fatores. Outros estudos são 

necessários para elucidar o papel das alterações psicológicas na etiopatogênese da 

afta. 
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6  CONCLUSÕES 

 

De acordo com a metodologia empregada e resultados obtidos no presente 

estudo, pode-se concluir que: 

 

- Pacientes com aftas exibem escores superiores de ansiedade, evidenciando o 

possível envolvimento de alterações psicológicas na etiopatogenia da doença. 

 - A alfa-amilase salivar não demonstrou ser um marcador salivar associado à UAR, 

pois sua liberação oscila rapidamente e pode ser influenciada por diversos fatores . 

- A UAR afeta negativamente a qualidade de vida dos indivíduos. 
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ANEXO A 

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO  

 

CONCENTRAÇÕES SALIVARES DA ENZIMA ALFA-AMILASE E VARIÁVEIS EMOCIONAIS EM 

PACIENTES COM ULCERAÇÃO AFTOSA RECORRENTE 

 

 

O senhor(a) está sendo convidado(a) a participar, como voluntário, em um estudo cujo objetivo 

é avaliar as concentrações de uma enzima (alfa-amilase) na saliva e características emocionais de 

pacientes com aftas e de pacientes que não apresentem esta doença. É importante que leia essas 

informações e o seu papel na pesquisa. Deixamos claro que a sua participação não é obrigatória, a 

qualquer momento o senhor(a) pode desistir de participar e retirar seu consentimento, sem qualquer 

restrição.  

I – Com este estudo serão avaliadas as concentrações salivares da enzima alfa-amilase, bem 

como os níveis de estresse, ansiedade e qualidade de vida de pacientes com aftas e de pacientes 

que não apresentem essa doença. 

 II – Os participantes deste estudo deverão responder a questionários com perguntas sobre 

estresse, ansiedade e qualidade de vida. Além dos questionários, os pacientes serão submetidos a 

exame da boca e coleta de saliva para análise dos níveis de alfa-amilase. Serão fornecidos frascos 

para os pacientes e a coleta de saliva deverá ser realizada duas vezes no mesmo dia, entre 8h e 9h 

(antes do café da manhã) e entre 14h e 17h (antes do jantar), entre segunda e quinta-feira. Os 

frascos devem ser identificados para cada período de coleta e armazenados no congelador e serão 

recolhidos pela pesquisadora. Não haverá qualquer tipo de custo aos pacientes da pesquisa. 

 III – Antes de iniciar as coletas algumas orientações devem ser seguidas:  

- não fazer ingestão de bebida alcoólica 24 horas antes; 

 - não ingerir alimentos ou bebidas, nem colocar qualquer substância na boca, inclusive não 

escovar os dentes, por no mínimo uma hora antes;  

 - não realizar exercícios físicos, nem consumir cafeína por no mínimo uma hora antes; 

 - não aplicar fármacos ou produtos cosméticos nos lábios (tais como batom, cremes ou 

manteiga de cacau);  

 - manter-se sentado e com os olhos abertos depositando a saliva no frasco pelo tempo 

necessário para que seja atingida a marca de 1,5ml. 

 IV – Os pacientes com afta deverão coletar a saliva quando estiverem com lesões, 

respeitando o limite de até 72 horas após o surgimento das mesmas. 

 

    

___________________________ ___________________________ 

Paciente Pesquisador 
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V – Os riscos para os participantes da pesquisa são inexistentes, pois se trata de 

preenchimento de questionários, coleta de saliva e exame da boca.  

VI – O objetivo deste estudo é relacionar aftas com os níveis salivares da enzima alfa-amilase 

e com os escores obtidos nos questionários de estresse, ansiedade e qualidade de vida para analisar 

alterações relacionadas ao aparecimento e remissão das aftas. 

 Pelo presente termo de consentimento, declaro que fui esclarecido, de forma detalhada, livre 

de qualquer constrangimento e obrigação: 

- dos procedimentos a que serei submetido; 

- dos eventuais desconfortos e benefícios do presente projeto de pesquisa, todos acima 

citados; 

- da garantia de receber resposta a qualquer pergunta ou esclarecimento a qualquer 

dúvida acerca dos procedimentos, benefícios e outros assuntos relacionados com a 

pesquisa; 

- da liberdade de retirar meu consentimento a qualquer momento, e deixar de participar do 

estudo, sem que isto traga prejuízo à continuação do meu acompanhamento e 

tratamento; 

- da segurança que não serei identificado, e que se manterá o caráter confidencial das 

informações relacionadas com a minha privacidade; 

- do compromisso de fornecer informação atualizada durante o estudo; 

 

As pesquisadoras responsáveis por esse projeto são a professora Dr
a
 Fernanda Gonçalves 

Salum e a cirurgiã-dentista Juliana Andrade Cardoso, tendo este documento sido revisado e 

aprovado pelo Comitê de Ética em Pesquisa da Pontifícia Universidade Católica do Rio Grande do 

Sul em      /     /       .  

 

Para qualquer esclarecimento ou dúvidas, antes e durante a pesquisa, posso entrar em 

contato com as pesquisadoras Prof
a
. Dra. Fernanda Salum pelo fone (51)81829945 

(responsável) ou com a Mestranda Juliana Andrade Cardoso, pelo fone (51) 81018300. Para 

qualquer pergunta sobre meus direitos como participante deste estudo, ou se penso que fui 

prejudicado pela minha participação, posso entrar em contato com o Comitê de Ética em 

Pesquisa da PUCRS, através do fone (51)33203345. 

Eu, ________________________________________________________, declaro que, após ler as 

informações acima e estar suficientemente esclarecido (a) estou plenamente de acordo com a 

realização do estudo. Assim, garanto minha colaboração e autorizo a minha participação, sendo 

responsável por ela. 

DATA: ____________________ R.G:_____________________________ 

ASSINATURA:_______________________________________________  
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ANEXO B 
 
 

INVENTÁRIO DE ANSIEDADE DE BECK (BECK ANXIETY INVENTORY – BAI) 
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ANEXO C 
 

 
INVENTÁRIO DE SINTOMAS DE STRESS PARA ADULTOS DE LIPP (ISSL) 
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ANEXO D 
 

INVENTÁRIO WORLD HEALTH ORGANIZATION QUALITY OF LIFE  – 

ABREVIADO 
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ANEXO E 
 
 

INVENTÁRIO ORAL HEALTH IMPACT PROFILE-14 (OHIP-14) 
 
 
Nome:______________________________________________________________ 
Idade:__________________  Data: _____/_____/_____ 
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ANEXO F 
 
 

SALIVARY ALPHA-AMYLASE ASSAY KIT 
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ANEXO G 

 

 PROTOCOLO DE APROVAÇÃO DA COMISSÃO CIENTÍFICA E DE ÉTICA DA 

FACULDADE DE ODONTOLOGIA 
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ANEXO H 

 

PROTOCOLO DE APROVAÇÃO DO COMITÊ DE ÉTICA EM PESQUISA DA 

PUCRS 
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APÊNDICE A 

FICHA DE COLETA DE DADOS 

FICHA no________ DATA ____/______/_______ 

Paciente: (  ) Grupo caso     (  ) Grupo controle 

DADOS DE IDENTIFICAÇÃO                      

Nome:................................................................................................................................................... 
Endereço:.............................................................................................................................................. 
Bairro:............................................................Cidade:...........................................CEP:........................ 
Telefone residencial:.........................................................Celular:....................................................... 
Raça:...............................................................................................Sexo: (   )Masculino  (   )Feminino  
Data de nascimento:.........................................................................................Idade:..................anos  
Nº do registro no Serviço de Estomatologia e Prevenção do Câncer Bucomaxilofacial do Hospital 
São Lucas da PUCRS.......................................................................................................................... 

 

 ANAMNESE 

1. História médica   

 

 

 

2. Consumo de Álcool   (     ) Não   (     ) Sim  
 

 

3 . Usa medicações?    (     ) Não     (     ) Sim  Quais? 
 
 
 
 

 
4. Com que frequência você tem aftas? 

 
(1) Sem histórico conhecido de aftas 
(2) Menos de uma vez por mês 
(3) Mais de 1 vez por mês 

 
PARA O GRUPO-CASO 
 
5. Há quanto tempo (meses ou anos) apresenta aftas?  
 

 
 

 
6. Você associa o aparecimento de suas aftas com alguma causa (alimentos, medicamentos, 
etc)?  
 

(     ) Não           (     ) Sim.   Quais? 
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7. Você utiliza algum medicamento (pomada, bochecho, etc) para alívio dos sintomas? 
 

(     ) Não           (     ) Sim.   Quais? 
 
 

 
  

EXAME FÍSICO 
 

- Localização, tamanho (cm), duração, classificação: 
 
 

 

INSTRUMENTOS: 
 
Ansiedade (BAI) ................................................................................................................................. 
Estresse (ISSL) .................................................................................................................................. 
Qualidade de vida (Whoqol-BREF)...................................................................................................... 
Qualidade de vida (OHIP-14) .............................................................................................................. 

 

CONCENTRAÇÕES SALIVARES 

Manhã 

α-amilase (medidas em U/mL) ........................................................................................................... 

Tarde 

α-amilase (medidas em U/mL) ........................................................................................................... 
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APÊNDICE B 

 

CARTA DE SUBMISSÃO DO ARTIGO DE REVISÃO 

 

SALIVARY ALPHA-AMYLASE AS NON-INVASIVE ALTERNATIVE FOR 
EVALUATION OF STRESS LEVELS – A REVIEW 

 
 
 
 

De: nhs@yamaguchi-u.ac.jp por manuscriptcentral.com  
Para: juliandradec@gmail.com 
 
Data: 16 de janeiro de 2013 15:07 
Assunto: Nursing and Health Sciences - Manuscript ID NHS-0017-2013 
Enviado por: manuscriptcentral.com 
 
 
16-Jan-2013 
 
Dear Miss Cardoso: 
 
Your manuscript entitled "SALIVARY ALPHA-AMYLASE AS NON-INVASIVE 
ALTERNATIVE FOR EVALUATION OF STRESS LEVELS – A REVIEW" has been 
successfully submitted online and is presently being given full consideration for 
publication in Nursing and Health Sciences. 
 
 
Your manuscript ID is NHS-0017-2013. 
 
Please mention the above manuscript ID in all future correspondence or when calling 
the Editorial Office for questions. If there are any changes in your contact details or 
address, please log in to ScholarOne Manuscripts at 
http://mc.manuscriptcentral.com/nhs and edit your user information as appropriate. 
 
You can also view the status of your manuscript at any time by checking your Author 
Center after logging in to http://mc.manuscriptcentral.com/nhs . 
 
Thank you for submitting your manuscript to Nursing and Health Sciences. 
 
Yours sincerely, 
Editorial Office, Nursing and Health Sciences 
nhs@yamaguchi-u.ac.jp 
 

mailto:nhs@yamaguchi-u.ac.jp
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APÊNDICE C 
 

CARTA DE SUBMISSÃO ARTIGO DE PESQUISA 
 

SALIVARY ALPHA-AMYLASE ENZYME, PSYCHOLOGICAL DISORDERS AND 
LIFE QUALITY IN PATIENTS WITH RECURRENT APHTHOUS STOMATITIS 

 
 
 

De: Archives of Oral Biology AOB@elsevier.com 
Para: juliandradec@gmail.com 
 
Data: 24 de janeiro de 2013  
Assunto: Submission Confirmation for SALIVARY ALPHA-AMYLASE ENZYME, 
PSYCHOLOGICAL DISORDERS AND LIFE QUALITY IN PATIENTS WITH 
RECURRENT APHTHOUS STOMATITIS 
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