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RESUMO
Caracteristicas: A depressdo € uma das doengas mentais que mais afeta a
populagdo mundialmente. Também conhecida como um transtorno do humor é
caracterizada por sentimentos de derrota, baixa autoestima e culpa, sendo duas
vezes mais comum em mulheres do que em homens. Uma das suas principais
consequéncias no organismo sao as disfungdes cognitivas.
Objetivos: NoOs investigamos os efeitos do suporte cognitivo sobre a memoria
contextual na depressdo e analisamos as caracteristicas neuropsicologicas e
hormonais que podem afetar a memoria.
Métodos: Dezessete pacientes medicados com depress@o maior unipolar (idade 20-
40 anos, 14 mulheres) e 22 controles pareados por idade, género e educacéao
realizaram o subteste Vocabulario do WAIS-1II (VWAIS), o Wisconsin Card Sorting
Test (WCST) e um teste de memdria para reconhecimento de itens (objetos) e
contextos (local), o qual foi aplicado com ou sem pista incidental. Amostras de
salivas para analise de cortisol e DHEA foram coletadas as 07AM, 4PM e 10PM.
Resultados: Pacientes e controles apresentaram desempenho equiparado nos
escores de reconhecimento de itens, mas os pacientes apresentaram um déficit de
memoria contextual na auséncia da pista. O mau desempenho nos testes
neuropsicologicos (VWAIS e WCST) e baixos niveis de cortisol e da razéo
cortisol/DHEA em pacientes ndo foram a causa relacionada a esse déficit.
Concluséo: Déficits na memoria contextual em pacientes com depressdo maior

podem ser reduzidos fornecendo suporte cognitivo adicional na codifica¢éo.

Palavras-chavas: Depressédo, Memdria, Codificacdo, Cognitivo, Cortisol e DHEA.



ABSTRACT

Background: The depression is a mental illness that affects the population
worldwide. Also known as a mood disorder is characterized by feelings of defeat,
guilt and low self-esteem, being twice as common in women than in men. One of its
main consequences in the body are the cognitive dysfunction

Objectives: We investigated the effect of cognitive support on contextual memory in
depression and analyzed neuropsychological and hormonal characteristics that could
affect memory.

Methods: Seventeen medicated patients with MDD (age 20-40 years, 14 women)
and 22 controls matched for age, gender and education performed the Vocabulary
subtest of WAIS-III (VWAIS), the Wisconsin Card Sorting Test (WCST) and a
recognition memory task for item (object) and context (location), which was applied
with or without an incidental binding cue. Salivary cortisol and DHEA were measured
at 7AM, 4PM and 10PM.

Results: Patients and controls exhibited performance-matched recognition scores for
items, but patients showed a deficit for contextual memory in the absence of the
binding cue. Worse performance on neuropsychological tests (VWAIS and WCST)
and lower cortisol and cortisol/DHEA ratios in patients were not causally related to
this deficit.

Conclusions: Contextual memory deficits in MDD patients could be reduced by

providing additional cognitive support at encoding.

Keywords: Depression, Memory, Encoding, Cognitive, Cortisol and DHEA
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1.1 INTRODUCAO

1.1.1 Depresséo e déficits cognitivos em adultos

A depressdo é um dos transtornos mentais mais comuns em todo o mundo
(Keller, Schatzberg, Maj, 2007), caracterizada por humor deprimido, perda de
interesse ou prazer em quase todas as atividades por pelo menos duas semanas,
podendo ser acompanhado de planos ou tentativas suicidas (Parker & Brotchie,
2009).

A depressao maior tem uma prevaléncia ao longo da vida de 13 a 21% em
paises desenvolvidos e esta associada com altera¢des funcionais importantes e um
elevado custo para o sistema socioecondmico (Kessler et al, 2008).

Essa doenca é duas a trés vezes mais freqiente em mulheres do que em
homens, sendo considerada um transtorno incapacitante, na qual 12% dos pacientes
tém um curso crénico sem remisséo de sintomas (Fleck et al., 2009).

Entre as consequéncias da depressdo no organismo estdo as disfungdes
cognitivas. Esta associacdo tem sido mais intensamente estudada em adultos de
meia idade e idosos (Ganguli et al., 2006; Alexopoulos et al., 2005; Nebes et al.,
2003; Nebes et al., 2000).

H& poucos trabalhos sobre esse assunto realizados com adultos jovens (18 a
40 anos) (Hinkelmann et al.,2009; Castaneda et al., 2008). Estudos epidemioldégicos
apontam para a necessidade de se estudar de forma sistemética a associacao entre
depresséo e déficits cognitivos nesta faixa etéria, a qual é caracterizada néo s6 por

um elevado risco de desenvolvimento de transtornos psiquiatricos, mas também pela



persisténcia de disfungBes cognitivas mesmo apds a remissdo dos sintomas de
humor (Castaneda et al, 2008).

Grant e colaboradores (2001) afirmam que o esclarecimento dos déficits
cognitivos em adultos com depressdo é fundamental para o desenvolvimento de
modelos de fisiopatologia da doenga.

Em adultos, as principais queixas neurocognitivas presentes durante o estado
depressivo incluem reducéo das habilidades atentiva e mnémica e lentiddo do
pensamento (Post, 1992), tanto na fase clinica como no periodo assintomatico
(Alexopoulos, 2005).

A andlise neuropsicologica de pacientes com depressdo maior indica que um
componente chave do declinio cognitivo € a disfungdo executiva, uma vez que a
habilidade de gerar, manter e alterar estratégias adequadas para a solucdo de
problemas encontra-se alterada (Fossati et al, 1999; Merrian et al, 1999; Hill, 2004).
Outras disfungdes cognitivas que parecem estar presentes em pacientes
depressivos sd@o os déficits de atengdo (Hill, 2004; Smith et al, 2006), alteracbes da
memoria de curta duragdo e da memdria de trabalho (Fossati et al, 1999), assim
como disfungdes em habilidades psicomotoras (Hill, 2004).

No que diz respeito a memdria, grande parte das pesquisas que tem estudado
as relagbes entre depressdo e memodria tem utilizado medidas de memoria
episddica, como a recordacado de itens (Burt, Zembar, Niederehe, 1995). Apesar da
grande divergéncia dos resultados de tais trabalhos, existem evidéncias de que os
déficits de memodria relacionados a depressdo sdo mais pronunciaveis em tarefas de
recordacdo livre, ao passo que a diferenca de desempenho entre individuos
depressivos e ndo depressivos € menor em tarefas de reconhecimento. Da mesma

forma, depressivos tendem a ter piores desempenhos de memdria quando existem



altas demandas cognitivas na fase de codificacdo/aprendizado (Brand, Jolles,
Gispen-de-Wied, 1992; Hayslip, Kennelly, Maloy, 1990). Isso pode ser explicado
pelo fato de pacientes com depressdo ndo fazerem uso espontaneo de estratégias
de organizagdo, beneficiarem-se menos do uso de imagens mentais e terem
dificuldades com listas de memoria longas, que contenham muitos itens de teste.

Menos exploradas ainda sdo as relagbes entre a depressdo e um outro
aspecto da memoria episddica, a chamada memdria contextual, relacionada as
caracteristicas contextuais da informacgdo a ser aprendida e da situagdo na qual tal
informacéo foi adquirida (Johnson, Hashtroudi, Lindsay, 1993). Este tipo de memoria
€ extremamente importante no dia-a-dia e faz parte de um tipo de memoria chamada
de incidental, ou seja, aquelas memdrias que ndo nos esforcamos para obter, mas
que dizem respeito a informagdes importantes de nossa vida. A memaria contextual
é utilizada, por exemplo, quando tentamos nos lembrar de onde conhecemos uma
determinada pessoa (memodria contextual de localizag&o), ou de como obtemos uma
informac@o (memoria contextual de modalidade de apresentacdo), ou quando
realizamos uma determinada atividade (memdria contextual de ordenacéo temporal).

Este tipo de memoéria € dependente de duas estruturas do sistema nervoso
gue sofrem alteracdes funcionais e/ou estruturais em decorréncia da depresséo: o
lobo frontal e hipocampo. Nesta mesma linha, varias pesquisas demonstram
alteragdes no volume hipocampal de individuos com essa doenca (Vythilingam et al.,
2004). Portanto, como esperado, 0s pacientes depressivos mostram-se menos
eficientes do que individuos saudéveis em tarefas de memdria contextual (Behnken
et al. 2010).

Esses prejuizos de memdria contextual tém sido encontrados principalmente

em idosos, associando-se aos efeitos negativos do envelhecimento. Tornam-se



necessarios mais estudos com pacientes depressivos jovens adultos para fortalecer
o entendimento desta relacdo e contribuir de forma significativa na pratica médica.

Um aspecto particularmente importante a respeito das disfungdes cognitivas
decorrentes da depressdo em adultos jovens é a sua persisténcia mesmo apoés a
remissdo dos sintomas de humor, particularmente no que diz respeito a fungdes
executivas e memoria (Smith et al, 2006). A persisténcia destes sintomas indica que
eles ndo sdo simples manifestacbes secundérias das alteragbes de humor.
Entretanto, € necessario ainda elucidar se este achado pode ser generalizado ou se
diz respeito somente aos pacientes com depressao severa (Wang et al, 2006). Uma
vez que algumas pesquisas mostram uma relagcdo bastante significativa entre o
aumento da severidade depressdo e o maior comprometimento das habilidades
cognitivas (McDermott & Ebmeier, 2009). Dentre os dominios cognitivos afetados
nesses casos, os trabalhos séo bastantes controversos, alguns mostram que quanto
maior a sintomatologia depressiva, maior sdo os déficits na fungdo executiva (Grant,
Thase, Sweeney, 2001). Outros estudos apontam essa relagdo com a velocidade de
processamento (Austin, Mitchell, Goodwin, 2001).

E importante destacar que a farmacologia antidepressiva ndo é capaz de
reverter estas disfungdes cognitivas, pelo menos nos quadros mais graves. Portanto,
existe a necessidade de investigar técnicas de reabilitacdo cognitiva, que
combinadas a farmacoterapia, poderiam minimizar estas alteracdes.

Embora j& exista um conjunto consideravel de evidéncias indicando a
existéncia de déficits cognitivos em adultos jovens com depresséo, a maioria destes
trabalhos simplesmente se preocupou em caracterizar o tipo de alteragdo cognitiva
presente na depressdo (Castaneda et al., 2008). Portanto, torna-se extremamente

importante relaciona-las com fatores neurobiol6gicos sabidamente envolvidos na
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patogénese da depressao e capazes de interagir com 0s mecanismos subjacentes

aos diferentes aspectos cognitivos.

1.1.2 Depresséo e alteragdes neurohormonais

Alteracdes no eixo Hipotalamo-Hipdéfise-Adrenal (HPA) parecem ter um papel
central na patogénese e etiologia de diversos transtornos psiquiatricos (Pariante &
Lightman, 2008). Duval et al. (2006), afirma que ao longo das Ultimas quatro
décadas cresceram consideravelmente os resultados da investigacéo sobre o papel
do eixo HPA na psicobiologia da depressédo. Esses trabalhos concluiram que o
estresse fisico causado por essa doenca promove a hipersecrecdo de cortisol e
alteragdes no teste de supressdo do cortisol em resposta a administracdo de
dexametasona (Brown et al, 2004; Pariante & Lightman, 2008). A hipercortisolemia
parece ser um marcador importante do curso temporal da depressédo e predizer
relapsos subseqiientes a uma aparente recuperagcao (Holsboer, Spengler, Heuser,
1992).

O cortisol € um glicocorticoide produzido na adrenal (Takebayashi et al.,
1998). Os glicocorticéides tém efeitos bastantes amplos no organismo (Lupien et al.,
2004). O cérebro € um dos principais alvos de corticosteréides, que prontamente
atravessam a barreira hematoencefélica e se ligam a um sistema binario de
receptores intracelulares, constituido pelos receptores glicocorticoides e receptores

mineralocorticoides (Datson et al. 2008) que regulam a transcri¢cao génica (Figura 1).
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Figura 1. Mostra os glicocorticoides ligando-se aos seus receptores (glicocorticdides e

mineralocorticoides) e alterando a transcri¢cdo génica (Datson et al., 2008).

Estes receptores apresentam uma série de diferencas: na afinidade pelo
cortisol, na regulacdo do eixo HPA e na distribuicdo em estruturas encefalicas. O
receptor mineralocorticéide tem uma afinidade 10 vezes mais elevada para o cortisol
do que receptor glicocorticoide (Reul & De Kloet, 1985). Ambos o0s receptores
desempenham papeis diferentes na regulacdo da atividade do eixo hipotalamo-
pituitaria-adrenal (HPA): os receptores mineralocorticéides mantém a atividade basal
do eixo, enquanto os receptores glicocorticéide facilitam o feedback negativo em
concentracdes crescentes de glicocorticbides em resposta a um estressor (De Kloet
et al., 1998).

Os receptores mineralocorticdides sao encontrados exclusivamente no
sistema limbico, sendo que o hipocampo € uma das estruturas que apresenta
elevada densidade dos mesmos. Os receptores glicocorticides distribuem-se em
estruturas corticais (com distribuicdo preferencial no cortex pré-frontal) e subcorticais
(incluindo o hipocampo) (Meaney & Aitken, 1985; Diorio, Viau, Meaney, 1993).
Portanto, o cortisol pode atuar em regides cerebrais (hipocampo e lobo frontal)
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envolvidas com a memdria e outros aspectos cognitivos (Lupien et al., 2004; Fieta &
Fieta, 2007) e que mostram alteragdes estruturais e funcionais relacionadas a
depresséo (Drevets et al., 2008).

Adicionalmente, diversos trabalhos com modelos animais, assim como
estudos com humanos, indicam que o cortisol pode ter um efeito neurotdxico,
alterando anatdbmica e funcionalmente estruturas envolvidas em diferentes aspectos
cognitivos (Brown et al., 2004).

Uma das principais propriedades hipocampais que € afetada pela
administragdo aguda de glicocorticoides é a potenciacdo de longa duragéo (LTP),
um dos principais mecanismos subjacentes a formacdo e armazenamento da
memoria (Datson et al.,2008). A ativacdo dos receptores glicocorticoides inibe a
potenciagéo de longa durac¢éo na regido CA1l do hipocampo (Kim & Diamond, 2002),
provocando mudancas na expressao génica (Datson et al., 2008).

A exposicdo prolongada a niveis elevados de cortisol, como em situagfes de
estresse cronico ou transtornos psiquiatricos (Duval et al., 2006), pode levar a
alteracdes anatdmicas e funcionais dos neurbnios hipocampais, a supressdo da
neurogénese e morte neuronal, originando ou agravando as disfun¢des do eixo HPA
e promovendo disfungdes cognitivas (McEwen, 2000). Entre as agdes do cortisol que
podem gerar alterag6es funcionais relacionadas a plasticidade sinaptica e memoria
estdo a modulagéo da atividade de diferentes sistemas de neurotransmissores e a
regulacdo da disponibilidade de fatores neurotroficos (Datson et al.,, 2008).
Especificamente no que diz respeito ao potencial neurotoxico do cortisol (Lupien et
al., 2004; Haller, Mikics, Makara, 2008; Datson et al., 2008), existem evidéncias de
sua relagdo com a modulagdo dos sistema glutamatérgico (por regular a

disponibilidade de receptores NMDA e a liberacao de glutamato) e gabaérgico (por
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atuar especificamente na expressdo RNAm para subunidades especificas dos
receptores GABAa) (McEwen, 2000), além da diminuicdo da disponibilidade de
BDNF (Duman & Monteggia, 2006; Murakami et al., 2005).

A correlagdo entre niveis elevados de cortisol e prejuizos de memadria também
ja foi amplamente demonstrada (Hinkelmann et al.,2009; Li et al., 2006; Lupien et al.,
2005; Wolkowitz et al., 1994).

No entanto, existem outras pesquisas que encontraram baixos niveis de
cortisol em individuos depressivos (Bremmer et al., 2007; Oldehinkel et al., 2001). E
esses estudos sugerem que a hipocortisolemia possa ser causada pela resposta dos
antidepressivos que agem ajustando do eixo Hipotalamo-Hipofise-Adrenal (HPA).

Mais recentemente surgiu o interesse na relagdo entre depressao e outro
esterdide adrenal, a dehidroepiandrosterona (DHEA) e seu componente sulfatado
(DHEA-S). O DHEA e o DHEA-S tém sido classificados como neuroesteroides, pois
além de serem secretados pelas adrenais, também s&o sintetizados pelo cérebro
(Wolf et al. 1997).

O principal mecanismo de agédo do DHEA sé&o os receptores nucleares (Levin,
2005). Maurice e colaboradores (1999) sugerem receptores de superficie de
membrana para o DHEA.

Esse hormbnio atua como neuroesterdide que antagoniza 0s receptores
GABAa e estimula o receptor NMDA (Wolf, et al. 1997; Wolkowitz, et al., 1999;
Young, Gallagher, Porter, 2002). E que quando ativo inibe diversos sistemas
neurotransmissores através de mecanismos ndo genémicos (Maurice et al., 1999).

DHEA e DHEA-S séo ativadores enddgenos do receptor neuromodulador o1.
Os receptores 01 sdo uma classe de proteinas associadas a membrana que

modulam sistemas de neurotransmissores excitatorios, incluindo os sistemas
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glutamatérgico e colinérgico (Webb et al., 2006). Os receptores o1 sdo encontrados
principalmente no hipocampo e outras areas limbicas (Maurice et al., 2006). Eles
sdo expressos em neurdnios, ependimdcitos, oligodendrdcitos e nas células de
Schwann (Alonso et al., 2000; Palacios et al. 2003).

O DHEA também protege os neur6nios hipocampais contra a morte celular
causada por neurotoxinas, principalmente reduzindo os niveis nucleares de
receptores glicocorticéides (Gallagher et al. 2007), desse modo o DHEA é
considerado um anti-glicocorticoide.

No que diz respeito a relagdo entre os niveis circulantes de DHEA, DHEA-S e
a depressao os resultados ainda sé&o controversos. Existem evidéncias de que a
concentracdo desses horménios também esta elevada, assim como os niveis de
cortisol, e que a mesma estéa diretamente relacionada com a remissdo da depressao,
voltando a seus niveis normais apds o desaparecimento dos sintomas de humor
(Johnson, Hashtroudi, Lindsay, 1993). Entretanto, outros estudos demonstraram
baixos niveis de DHEA-S em pacientes depressivos quando comparados a controles
nado-depressivos e a pacientes com remissdo dos sintomas depressivos prévios
(Yaffe et al., 1998 e Michael et al., 2000). Em individuos com depressdo maior, a
administracdo oral de DHEA diminuiu os sintomas depressivos (Herbert, 1998).
Adicionalmente, pacientes que demonstraram remissdo dos sintomas em resposta
ao tratamento farmacoldgico antidepressivo apresentaram também uma correlacdo
positiva entre a queda dos niveis de DHEA e os escores na escala de Hamilton
(Hsiao, 2006).

Como existe uma ampla variabilidade inter-individual nos niveis plasméaticos
de DHEA (Thomas et al, 1994) a relagéo cortisol/DHEA tem sido considerada como

mais informativa do que os valores isolados do DHEA (Hechter, Grossman,
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Chatterton, 1997). Muito mais que investigar as alteragdes de um ou outro hormonio
na depressdo, torna-se importante avaliar a relacdo entre cortisol/DHEA, um
marcador mais fidedigno da “hipercortisolemia funcional” (Young et al., 2002).

Entretanto, além de existirem relativamente poucos trabalhos a respeito desta
relagdo em pacientes depressivos, eles sdo contraditorios, pois a maioria analisa a
relagdo entre estes hormdnios em somente um horario dia. Desta forma, alguns
estudos com pacientes depressivos evidenciaram uma relacdo cortisol/DHEA(S)
aumentada em pacientes depressivos quando comparados aos controles (Osran et
al., 1993; Scott et al., 1999), enquanto outros falharam ao buscar valores anormais
para essa propor¢do junto a individuos com depresséo (Reus et al., 1993; Dent et
al., 1998). E até o momento nenhum trabalho procurou relacionar as modificacdes
na relagado cortisol/DHEA com a manifesta¢éo das disfungdes cognitivas.

Desta forma, faz-se necessario considerar que os adultos jovens encontram-
se numa fase da vida que parece ser critica para evitar a cronicidade dos sintomas
associados a diferentes quadros psiquiatricos (Kessler et al., 2005), tornando-se
importante ndo so6 avaliar os aspectos cognitivos afetados, mas também os aspectos
patofisiol6gicos associados com estas alteracdes.

O presente estudo teve por objetivo analisar em que grau a memdria
contextual é afetada em pacientes depressivos adultos e se esses conseguem
beneficiar-se de estratégias de codificacdo. Adicionalmente, procuraremos
estabelecer uma relag@o entre os niveis de cortisol/DHEA e o desempenho dos
pacientes depressivos na tarefa de memdria contextual incidental, procurando
verificar se a relagéo entre estes hormonios pode ser utilizada como um indicador do
risco de disfungdo ou da capacidade de recuperagdo cognitiva dos pacientes

durante a fase depressiva.
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Pretendemos, através deste estudo, estabelecer pardmetros que auxiliem na
identificacdo de pacientes com menor ou maior capacidade de recuperagdo de
déficits cognitivos e, desta forma, contribuir para a introducdo, na pratica médica, de
medidas de reabilitagdo cognitiva adequadas as necessidades do paciente. A
reducdo dos impactos da depressdo em aspectos sociais e ocupacionais dos
pacientes é de extrema importancia para garantir sua qualidade de vida, assim como
diminuir o impacto sécio-econdmico imposto por este transtorno de humor a

sociedade.
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1.2 OBJETIVOS

1.2.1. Geral

Analisar os efeitos da depressdo maior unipolar na cognicdo de pacientes
adultos, com enfoque especial na memdria contextual incidental, verificando se
esses individuos conseguem beneficiar-se de estratégias de codificacdo.
Adicionalmente, iremos analisar a razdo cortisol/DHEA tentando relaciona-la com

esses resultados cognitivos.

1.2.2 Especificos

Evidenciar o padrdo de desempenho dos voluntarios dos grupos depressivo e
controle em testes que medem as fungbes dos lobos frontal (fungdo executiva,
memoria de reconhecimento do contexto) e temporal (memdria de reconhecimento
do objeto).

Investigar o efeito de estratégias de codificacdo sobre a memdria contextual
dos diferentes grupos experimentais.

Analisar o padréo circadiano de secrecao de cortisol e DHEA nos diferentes
grupos experimentais;

Verificar e comparar a relagdo cortiso/DHEA nos diferentes grupos
experimentais.

Verificar se as caracteristicas neuropsicolégicas e hormonais (cortisol, DHEA,

razdo cortisol/DHEA) afetam o desempenho na tarefa de memaria contextual.

18



2 CAPITULO 2

19



2.1 ARTIGO CIENTIFICO

Contextual recognition memory deficits in major depression are suppressed by cognitive

support at encoding

Marcio da Silveira Corréa; Joana Bisol Balardin; Marcelo Pio de Almeida Fleck; Marco Anténio Knob

Caldieraro; Irani Argimon; Clarice Luz and Elke Bromberg.

(Periddico escolhido: Biological Psychology)
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ABSTRACT

Objectives: We investigated the effect of cognitive support on contextual memory in depression and
analyzed neuropsychological and hormonal characteristics that could affect memory.

Methods: Seventeen medicated patients with MDD (age 20-40 years, 14 women) and 22 controls
matched for age, gender and education performed the Vocabulary subtest of WAIS-III

(VWAIS), the Wisconsin Card Sorting Test (WCST) and a recognition memory task for item (object)
and context (location), which was applied with or without an incidental binding cue. Salivary cortisol
and DHEA were measured at 7AM, 4PM and 10PM.

Results: Patients and controls exhibited performance-matched recognition scores for items, but
patients showed a deficit for contextual memory in the absence of the binding cue. Worse
performance on neuropsychological tests (VWAIS and WCST) and lower cortisol and cortisol/DHEA
ratios in patients were not causally related to this deficit.

Conclusions: Contextual memory deficits in MDD patients could be reduced by providing additional

cognitive support at encoding.

Keywords: Depression, Memory, Encoding, Cognitive, Cortisol and DHEA.
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INTRODUCTION

Memory complaints are common in major depressive disorder (MDD), but objective memory
impairments were observed in some studies (Austin et al., 2001; Braw et al., 2010; Fossati et al.,
2004; McDermott and Ebmeier, 2009), but not in others (Castaneda et al., 2008; Grant et al., 2001;
Rincke and Becker, 2003; Wang et al., 2006). There is no easy way of reconciling the diverse findings,
but differences in memory tasks, disease features and subject characteristics are relevant. Depressive
patients have more difficulties in tasks that require more cognitive effort (Hertel and Milan, 1994) and
with more demands on executive functions (Fossati et al., 2002). The number of past depressive
episodes (MacQueen et al., 2003), their length and patients's age, education level and profession
(Gorwood et al., 2008) can also interfere in memory performance.

Along with memory impairment, despite methodological issues and mixed results, another
frequent finding in depressive patients is a dysfunction of the hypothalamus- pituitary-adrenal (HPA)
activity, mainly related to cortisol secretion. The most reported finding is hipercortisolemia (Kessing et
al., 2011; Pariente and Lightman, 2008), but hypocortisolemia (Bremmer et al., 2007; Morrison et al.,
2000; Oldehinkel et al., 2001) and normocortisolemia (Young et al., 2001) have also been described.
Fewer studies were conducted on the role of other adrenal steroids, such as dehydroepiandrosterone
(DHEA), in depressive illness, and mixed results were also found (Morrison et al., 2000; Michael, et
al., 2000). Evidences of the association between depression, cortisol, and cognitive impairment have
also been demonstrated (Egeland et al., 2005; Gomes et al., 2009; Hinkelmann et al., 2009; Rubinow
et al., 1984). It has been hypothesized that circulating cortisol binds to mineralocorticoid receptors
(MR) and glucocorticoid receptors (GR) that exist in high density in the hippocampal and prefrontal
cortices (Lupien et al., 2009) which are brain structures closely related to memory function. Regarding
DHEA, it was demonstrated that it counteracted the deleterious effects of corticosteroids on long-term
potentiation, a neurophysiological correlate of learning and memory (Kaminska et al., 2000). In middle-
aged and elderly depressed patients, improvements in cognition have been observed after
administration of DHEA (Wolkowitz et al., 1997).

Besides the nature and the mechanisms of memory disorder in MDD, a series of studies have
demonstrated the modulatory effect of cognitive support on verbal memory function in depressive

patients. Under incidental encoding, focused attention on task and inhibition of task irrelevant thoughts
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were able to eliminate depression-related memory deficits in adult patients (Hertel and Rude, 1991).
Taconnat et al. (2010) examined free recall of young depressed patients under low (nonorganized
words lists according to semantic categories) and high (preorganized words lists) cognitive support
encoding conditions. Depressive patients exhibited memory deficits only when they must organize the
information themselves (ie. in the low cognitive support condition), but they were also less able to use
an organizational strategy compared to controls, revealing a poor strategic capacity mediated by a
deficit in self-initiated processing. These results are corroborated by the study of Behnken et al.
(2010), which demonstrates that compared to controls, even remitted individuals with unipolar MDD
showed more deficits in non-verbal memory function due to difficulties in organizing non-verbal
information appropriately during learning.

In the present study, we investigated the effect of low and high cognitive support at enconding
in contextual memory in depressed patients. We used a naturalistic experimental paradigm (eg, photos
of objects displayed on house indoors) to assess recognition memory for content (object) and context
(location). Binding object to locations plays an important role in establishing perceptual continuity
within the dynamic environments of everyday experience (Hollingworth and Rasmussen, 2010), and
has an essential contribution to form coherent episodic memory representations. Cognitive support
was manipulated at incidental encoding by presenting an object-location binding cue (high cognitive
support) and an object property cue (low cognitive support). We hypothesized that patients with MDD
would show poorer contextual memory performance and that their impairment would be suppressed
through the use of the specific encoding strategy to bind item and context. Subjects demographic,
neuropsychological and hormonal (cortisol, DHEA and cortisol/DHEA) characteristics were controlled

for potential effects on the interpretation of memory results.

METHODS

Participants

Participants were 17 patients (ages 20-40; 14 women) from the psychiatric outpatient clinic of

Hospital de Clinicas de Porto Alegre, RS, Brazil. Subjects were selected through the Structured
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Clinical Interview for DSM-IV (MINI, Sheehan et al.1998), conducted by a trained psychiatrist, and met
DSM-IV criteria for major depressive disorder (APA, 1994).

All the patients were on antidepressant medication for at least 6 months. Patients were taking
selective serotonin reuptake inhibitors alone (fluoxetine, n=2; sertraline, n=1) or in association with
dopamine reuptake inhibitors (paroxetine plus bupropion, n=1), mood stabilizers (paroxetine plus
valproic acid, n=1; paroxetine plus valproic acid plus lithium, n=1), tricyclics (sertraline plus
amitriptyline, n=1), mood stabilizars and tricyclics (fluoxetine plus lithium plus amitriptyline, n=1;
sertraline plus carbamazepine plus amitriptyline, n=1; sertraline plus carbamazepine plus lithium plus
amitriptyline, n=1), tricyclics and benzodiazepines (fluoxetine plus amitriptyline plus clonazepam, n=1)
or with mood stabilizars and benzodiazepines (fluoxetine plus lithium plus diazepam, n=1). Patients
were also taking tricyclics alone (imipramine, n=1) or in association with benzodiazepines (imipramine
plus clonazepam, n=1), mood stabilizers (amitriptyline plus lithium, n=1; imipramine plus valproic acid,
n=1) or with benzodiazepines plus mood stabilizers (imipramine plus diazepam plus lithium, n=1).

The severity of depression was assessed at the time of memory testing using the Beck
Depression Inventory (Beck and Steer, 1993), adapted and validated in Brazil by Cunha (2001).
Patients were required to have a score of 12 points or over. Twenty-two controls (ages 20-40; 19
women) were recruited from the community and had to score less than 11 points on BDI for inclusion
in the study. Exclusion criteria included the use of any psychotropic medication (except
antidepressants for the depressives patients) within the previous 6 weeks, major unstable medical
illnesses, neurological disorders, chronic diseases (diabetes mellitus, thyroid dysfunction) and
cognitive impairment as evidenced by a Mini Mental Status Examination (MMSE) score <23 (Folstein
et al., 1975). All participants gave informed consent before beginning the study. Ethical approval was
granted by the Local Research Ethical Committee, Hospital de Clinicas de Porto Alegre and of the

Pontifical Catholic University, Porto Alegre, RS, Brazil.

Neuropsychological Measures

Participants completed neuropsychological tests to compare cognitive ability across

experimental groups, including the Vocabulary subtest of the Wechsler Adult Intelligence Scale (WAIS

[I1) (Weschler, 1997), a measure of general intelligence and the Wisconsin Card Sorting Test
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(WCST)(Heaton, 1993), for executive function assessment. Based on previous research on executive
function in depressives patients and the results of a factor analysis of the WCST in relation to
recognition memory performance (Fabiani and Friedman, 1997), the number of categories completed

(ranging from 0 to 6) and the number of perseverative errors were used as WCST indexes.

Memory Task

The materials and procedures for the assessment of the recognition memory for objects and
context have been described elsewhere (Balardin et al., 2009; Dos Santos et al., 2010). In brief, the
task involved photographs of a large number of objects from different semantic categories (household
appliances, tools, toys, and clothing) placed in 2 locations: a living room and an office. A total of 32
objects were used as critical stimuli for the memory task; 16 of these were used during the study
phase, and 16 served as distracters. For the study session, participants of each group (depressive
patients or control) were systematically assigned to 1 of 2 encoding conditions by the date of their
recruitment in the study. These conditions relied on the judgment of each photograph with a 2-choice
guestion: (a) concerning how much they use the object in daily activities (incidental binding cue
absent) and (b) how well each object fits in the room (incidental binding cue present). Thus, there
were 4 experimental subgroups: depressive patients without incidental binding cue, depressive
patients with incidental binding cue, controls without incidental binding cue and controls with incidental
binding cue. The incidental binding cue strategy should facilitate memory for context because
participants were encouraged to integrate information about the item and context at encoding.
Participants saw 16 pictures in this session and were unaware that a test session would follow. After a
5-minute interval, in which participants were engaged in a distracting activity (digit span forward and
backward), the memory test was given. The participants were shown 32 photographs in this session:
each of the 16 studied objects (8 in the same context and 8 in the other context in relation to the study
phase) and 16 unstudied objects, equally divided between the living room and the office. Participants
responded verbally as to whether or not the object was one they had seen in the study session. If they
indicated the object was an previously presented one, 2 consecutive photographs of the object in each

location were depicted on the computer screen and participants then made a context memory
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judgment, indicating in which of the 2 locations the object had appeared in the study session. The

order of photograph presentation was randomized for each subject.

Cortisol and DHEA assay

Participants were asked to collect 3 saliva samples at 7 AM, 4 PM and 10 PM on the day of
experiment. The saliva samples were stored at 4°C by the subjects and delivered to the laboratory
within 3 days. On arrival in the laboratory, the samples were frozen at -20°C. Following defrosting,
samples were separated for cortisol and DHEA analysis. Samples for cortisol analysis were
centrifuged at 1500 rpm for 3 minutes (to allow precipitation of proteins and mucins) and then
analyzed by radioimmunoassay (Cortisol Coat-Count -RIA, DPC Medlab, Los Angeles, CA) using
equipament Gamma Counter. The sensitivity of these assays was estimated at 0.1 nmol/L. The intra-
and inter-assay coefficients of variation were less than 10%. Samples for DHEA analysis were also
centrifuged for 3 minutes at 2500 rpm (to enable precipitation of proteins and mucins) and then
measured by radioimmunoassay technique with a kit for liquid phase (Diagnostic Systems
Laboratories, Webster, TX). The sensitivity of these assays was estimated at 0,31nmol/L. The intra-
and inter-assay coefficients of variation were less than 8%. All of the samples for cortisol and DHEA
were analyzed in duplicate, and the results from each of the sampling times were expressed in
nanomole per liter (nmol/L). Six patients and three control subjects delivered incomplete samples and
were excluded from the analysis. Data were available for eleven patients and nineteen comparison

subjects.

Statistical analysis

Demographic and neuropsychological data for patients and controls are expressed as
means+standard error of mean (SEM). Recognition memory scores for objects (proportion of objects
correctly identified as previously presented) and context (proportion of objects attributed to the correct
context considering the number of objects correctly identified as previously presented) for the 4
experimental subgroups were analyzed with a mixed-design ANOVA for repeated measures to

examine differences between groups and encoding conditions, with object and context recognition
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scores as within-subjects variables. Multiple comparisons among groups mean differences were
checked with Tukey post hoc tests. Independent and paired samples t tests were used whenever
appropriate. Results are expressed as mean + standard error of mean (SEM) and p<0.05 was
accepted as statistically significant.

Cortisol and DHEA data were analyzed by repeated measures analysis of variance (ANOVA),
which included 1 within-participants variable (cortisol and DHEA levels at different sampling times) and
1 between-participants variable (group: healthy young adults and young adults with depressive
symptoms). Multiple comparisons among groups mean differences were checked with Tukey post hoc
tests. Independent and paired samples t tests were used whenever appropriate. Results are

expressed as mean+standard error (SE). A level of P < 0.05 was accepted as statistically significant.

RESULTS

Table 1 summarizes the demographic and neuropsychological characteristics of subjects in
the control and depressive groups. Both groups did not differ on age [t=1.39, df=37, p=0.17], gender
[Pearson Chi-Square=0.11, p=0.73] and years of education [t= -1.54, df=37, p=0.13]. As expected,
BDI scores were significantly higher in the group of patients with major depression [t=9.53, df=37,
p<0.001]. Except for perseverative errors on WCST [t=1.09, df=37, p=0.28], depressive patients
exhibited lower performance compared to controls on MEEM [t=-2.66, df=37, p=0.007], Vocabulary
subtest [t=-3.68, df=37, p=0.001] and number of categories completed on the WCST [t=-3.53, df=37,
p=0.001].

Recognition performance for objects and contexts can be found in Figure 1. The ANOVA
revealed main effects of group [F(1,35)=28, p<0.001], recognition test [F(1,35)=118.35, p<0.001] and
encoding condition [F(1,35)=33.01, p=0.003], as well as an significant interaction between group and
recognition test [F(1,35)=8.23, p=0.007]. Although this results indicate a reliable effect of depression
on memory, they also suggest that this effect is dependent on the nature of the information to be
recognized (central item or its context] and on the encoding conditions (with or without incidental
binding cue]. To further explore the interactions between these variables we performed planned
comparisons to assess whether memory performance of subjects from different groups and

recognition tests differed as a function of encoding instruction .
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The ANOVA showed only a marginal significant difference between controls and depressed
patients in the object recognition test performed in the different encoding conditions [F(3,38)=3.00,
p=0.043], so that Tukey post hoc test could not indicate a reliable difference between the experimental
subgroups [all p>0.05]. However, important significant differences were found for context recognition
[F(3,38)=47.58, p=0.000]. Tukey post hoc test indicated a significantly lower performance of
depressed patients in relation to controls in the encoding condition without incidental binding cue
[p=0.000]. However, the introduction of the incidental binding cue at encoding was able to improve the
scores of context recognition in controls [p=0.000] and depressed patients [p=0.029], match the
performance of both groups (as no significant differences could be seen between them anymore
[p=0.55]), and bring the scores of context recognition to the same level as those for object recognition,
as confirmed with paired t test (all p=0.000 in the encoding condition without binding cue and >0.05 in
the encoding condition with incidental binding cue).

Figure 2 shows the salivary cortisol, DHEA and cortisol/DHEA ratios of controls and
depressed patients. The cortisol concentrations of controls showed the characteristic circadian rhythm
repeatedly described in many studies for healthy subjects: significantly higher levels at morning at
7AM, decreased levels at 4 PM and the lowest levels at 10 PM [all p=0.000]. Cortisol levels of patients
with major depression also differed significantly over the three sampling times [all p=0.000],
decreasing from 7AM to 4 PM, and reaching the lowest concentrations at 10 PM. Besides the
significant effect seen for sampling time [F(2,56)=598.69, p=0.000] we also observed a significant
group effect [F(1,28)=19.63, p=0.000], indicating different cortisol levels for controls and major
depression patients. As confirmed with independent samples t test, depressed patients had
significantly lower cortisol levels in all sampling times [all p< 0.05].

Salivary DHEA levels also showed circadian alterations, as indicated by a significant effect of
sampling time [F(2,56)=275.33, p=0.000 ] and confirmed with dependent samples t test, which
indicated higher levels of DHEA at 7 AM, decreased levels at 4 PM and the lowest levels at 10 PM in
controls and depressed patients [all p<0.000]. No significant effect for group [F(91,28)=2.18, p=0.15]
or for group and sampling time interaction [F(2,56)=0.62, p=0.54] was observed, indicating the
absence of differences between DHEA concentrations between controls and major depression

patients at the different sampling times, as confirmed with independent t tests [all p>0.05].
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As expected from the cortisol and DHEA results, cortisol/DHEA ratio was also subjected to a
significant effect of sampling time [F(2,56)=208.35, p=0.000], showing the same pattern of circadian
rhythm than cortisol and DHEA, with progressively decreasing ratios in controls and depressive
patients from 7 AM to 4 PM [all p=0.000], and from 4 PM to 10 PM [all p=0.000]. We also found a
significant group effect [F(1,28)=11.24, p=0.002] and independent samples t test indicated lower
cortisol/DHEA ratios at 7AM (t= -3,68, df=28, p=0.001) and 4 PM (t= -2,15, df=28, p=0.04) for major
depression patients.

The evident difference observed between controls and patients in context recognition in the
incidental encoding condition without binding cue led us to examine whether this difference would
remain after taking into account the between group differences in neuropsychological measures and
hormonal levels. Two separate analysis of covariance (ANCOVAS) were carried out: one with MEEM,
Vocabulary subtest and completed categories on the WCST as covariates and the other with cortisol
levels at 7 AM, 4 PM and 10 PM, as well as cortisol/DHEA ratio at 7 AM and 4 PM, as covariates. The
ANCOVA for neuropsychological measures showed that scores for Vocabulary subtest [F(1,17)=4.36,
p=0.022], but not scores for MEEM [F(1,17)=0.35, p=0.56] and completed categories on the WCST
[F(1,17)=4.36, p=0.056], had a significant effect as covariate, although the resulting adjustment of the
means for the groups’ differences in this variable could not eliminate differences between the
performance of the contextual memory task between controls and depressed patients [F(1,17)=6.33,
p=0.027]. The ANCOVA for hormonal levels showed that cortisol at 4 PM [F(1,16)=5.61, p=0.042] and
cortisol/DHEA ratio at 7AM [F(1,16)=29.49, p=0.000] and 4 PM [F(1,16)=12.71, p=0.006] had
significant effects as covariates, but they were also unable to eliminate differences in the performance
of the contextual memory task between experimental groups [F(1,16)=14.43, p=0.003]. Together
these results indicate that neurophsychological (Vocabulary subtest) and hormonal characteristics
(cortisol at 4 PM and cortisol/DHEA ratio at 7 AM and 4 PM) are potentially capable to influence the
performance in the incidental contextual memory task in the absence of a specific binding cue, but can

not explain the recognition deficits of patients with major depression.
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DISCUSSION

In the present study, we investigated recognition memory performance for items (ie. objects)
and contexts (ie. locations), and measured basal cortisol and DHEA secretion in treatment-resistant
depressed patients and healthy comparison subjects. The main findings indicate that although
patients and controls exhibited performance-matched recognition scores for items, patients showed a
specific deficit for incidental contextual memory in the absence of a specific binding cue at encoding
(judging daily intensity use of objects). Lower basal levels of cortisol and the cortisol/DHEA ratio in
patients compared to controls were not causally related to this deficit. Under incidental encoding with
object-location binding (judging the degree of appropriateness of an object in relation to the location
where it is portrayed) no more differences were observed between the groups.

The pattern of recognition memory deficits exhibited by depressed patients in this study
indicates that they have a preserved ability to encode and retrieve central content under incidental
encoding. Literature on memory deficits in depression shows that impairment in episodic memory,
although common in major depressive disorders, is highly dependent on the type of task used to
evaluate memory, with prominent declines observed in tasks that require greater engagement of
attentional resources (Hammar and Ardal, 2009). The nature of the recognition paradigm used in our
study did not require subjects to use self-iniated intentional strategies to performe it, which could
contribute to their good performance. A similar pattern of recognition memory for objects can be
observed in a previous study with older adults with depressive symptoms (Balardin et al., 2009), which
supports the hypothesis that memory function in depression is more influenced by domain general
functions than by age (Fossati et al., 2002).

Contrasting with object recognition performance, patients exhibit memory difficulties in
associate object representations with their particular locations in the absence of specific binding
instructions at encoding. A similar pattern of dissociation between preserved item memory and
impaired contextual memory can be observed in aging (Grady and Craik, 2000) and in patients with
frontal lobe damage (Butters et al., 1994). Problems in spontaneous use of organizational strategies at
encoding have been previously reported in remitted major depressive patients (Behnken et al., 2010).
However, as well as healthy older adults (Glisky et al., 2001; Naveh-Benjamin and Craik, 1995) and

older adults with mild depressive symptoms (Balardin et al., 2009), patients in the present study could
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benefit from conditions in which cognitive support at encoding was manipulated by presenting
incidental associative binding instructions, suppressing their contextual memory deficits. Even in the
presence of neuropsychological indicators of frontal lobe dysfunction (fewer categories completed in
the WCST), patients could engaged executive mechanisms to maintain performance in front of major
depressive neuropathology.

Although the contextual memory deficits seen in the absence of specific binding instructions at
encoding could not be explained by cortisol an DHEA levels, it is important to note that cortisol and
cortisol/DHEA ratios had significant effects as covariates, suggesting their potential roles in the
modulation of cognitive deficits. Findings on cortisol levels in major unipolar depression are
controversial. The most reported finding is hipercortisolemia (Kessing et al., 2011; Pariente and
Lightman, 2008), but hypocortisolemia (Bremmer et al., 2007; Oldehinkel et al., 2001; Morrison et al.,
2000) and normocortisolemia (Young et al., 2001) have also been described. In our study we found
lower cortisol levels in depressed patients compared with controls. Bremmer et al. (2007) suggested
that the hypocortisolemia associated with depression could be a sign of exhaustion of the HPA axis as
a result of chronic stress. Elderly patients with long-lasting and recurrent depressive episodes also
showed lower cortisol levels (Oldehinkel et al., 2001). However, it should be taken in consideration
that the characterization of adrenal fatigue should also consider, besides hormonal changes, other
signs and symptoms (Heim et al, 2000) that were not analyzed in this study. This issue is especially
important when cortisol levels are not extremely altered, as is the case of the results for our major
depressive patients, and deserves more attention in future studies. Another important aspect that
could be involved in the hypocortisolemia observed in this study is antidepressant drug therapy
(Michelson et al., 1997; Cooney and Dinan, 2000; Deuschle et al., 2003; Piwowarska et al., 2008).
Although the mechanisms of action of antidepressants on the HPA axis are not completely known,
studies in human and animal models have demonstrated that these drugs can act through direct
modulation of the expression and function of the glucocorticoid receptor (GR), which in turn reduces
the HPA axis activity (see Juruena et al, 2004 for a discussion on this topic).

The modulatory role of corticosteroid systems on memory function have been explained by an
inverted U-shaped function, with moderate glucocorticoid concentrations enhancing encoding and
consolidation, but very low and very high concentrations exerting a impairing effect (Roozendaal,

2000; Abercrombie et al. 2003). The majority of studies on this topic examined the effects of elevated
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cortisol levels induced by pharmacological intervention or acute stress (Maheu et al., 2004; Het et al.,
2005) ), and emphasized the negative impact of chronic hypercortisolemia on memory (Ledn-Carrion
et al., 2009; Grillon et al., 2004; Li et al., 2006). However, a deleterious effect of acute suppression of
cortisol synthesis on free recall was demonstrated, although recognition was preserved (Rimmele et
al., 2010). This finding is corroborated by the results of studies in medical conditions that present a
pattern of diminished cortisol secretion, such as fibromyalgia and chronic fatigue syndrome. Lower
salivary cortisol levels were associated with worse visual and verbal memory performance in the
former (Sephton et al., 2003), and lower urinary free cortisol levels were associated with poor
response in cognitive behavioral therapy in the latest (Roberts et al., 2010).

The depressive patients of this study also showed a diminished cortisol/DHEA ratio.
Considering the ratio of both steroids is important because they have different and often antagonistic
effects on each other. Besides, several groups have found that cortisol/DHEA ratio in serum and
saliva, rather than concentrations of either hormone alone, more accurately discriminate depressed
from non-depressed patients (review in Maniger et al., 2009). The diminished cortisol/DHEA ratio
shown by our depressive patients was resultant from the lower cortisol levels of this subjects, since no
significant differences in DHEA levels were found between controls and patients. As occurs for
cortisol, findings on DHEA levels in major unipolar depression are also controversial. The great
majority of studies show that depressed patients have increased DHEA levels (Heuser et al., 1998;
Fabian et al, 2001; Hsiao., 2006), which can decrease to normal values with remission. However,
some studies also report lower (Michael et al., 2000) as well as normal DHEA levels in patients with
depression (Romeo et al., 1998).

There are some limitations that need to be addressed regarding the present study. First, the
cross-sectional design does not permit us to investigate the associations between the persistence of
an altered cortisol secretion pattern and the remission/progression of depression. Additional
longitudinal studies are needed to clarify this association, and, moreover, to try to disentangle the
effects of treatment-resistant depressive symptomatology, antidepressant therapy and HPA axis
dysfunction on memory function in major depression. Another limitation concerns our sample, which
proved to be heterogeneous in symptom severity (BDI mean=29.8 + SEM=2.57) and consisted of first
instance patients as well as subjects with recurrent depressive episodes. Number of depressive

episodes has been described as a good predictor of hippocampal volume and related memory
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function in MDD (Campbell et al., 2004; McKinnon et al., 2009). Although all patients in our study were
on medication for at least six months, they were taking different drugs that could impact cognitive
function and HPA axis activity function through different mechanisms. Some of these drugs, such as
selective serotonin reuptake inhibitors (SSRIs), could have positive effects on memory and other
cognitive aspects (Cassano et al., 2002; Levkovitz et al., 2002). Others, like benzodiazepines, can
have negative impact on memory and cognitive performance (Stewart, 2005).

In conclusion, in this study we provide evidence that contextual memory deficits in major
depressive patients could be reduced by providing additional cognitive support at encoding. The
potential role of this incidental memory strategy should be investigated in future studies on the effects

of cognitive interventions in MDD.
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LEGEND OF FIGURES AND TABLES

Table I. Mean (+SEM) values of demographic and neuropsychological measures for young adult controls

and depressive patients.

Abbreviations: MMSE, Mini Mental Status Examination; WCST, Wisconsin Card Sorting Test; @Scaled
scores from the Weschler Adult Intelligence Scale

* P<0.05 in relation to controls

Figure 1. Object and context recognition performance (mean+SEM) of controls and depressive
patients under two encoding conditions.*P < 0.001, compared to the context recognition of the other
subgroups; #P < 0.05, compared to the context recognition of subgroups that made the task in the

absence of a binding cue at encoding.

Figure 2: Levels (mean + SEM) of cortisol (A), DHEA (B) and Cortisol/DHEA ratios (C) in saliva
samples of depressive patients and controls at 7AM, 4PM and 10PM. *P < 0.05 in relation to the

between-groups differences at each sampling time.
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Table I. Mean (+SEM) values of demographic and neuropsychological measures for young adult
controls and depressive.

Controls Depressive
Age (years) 29.77 £1.00 32.52 +1.83
Sex 19/3 14 /3
(female/male)
Education 10.63 +0.50 9.29 £0.74
(years)
MMSE 29.09 £0.23 27.52 £ 0.53*
BDI 4.45 +0.67 29.88 £ 2.57*
Vocabulary 2 11.38 +£0.38 9.26 £0.41*
WCST 3.68 £0.24 2.07 £0.43*
(Categories
Completed)
WCST 5.95 £1.03 8.00 +1.67
(Perseverative
errors)

Abbreviations: MMSE, Mini Mental Status Examination; WCST, Wisconsin Card Sorting Test; 2 Scaled
scores from the Weschler Adult Intelligence Scale.
* P<0.05 in relation to controls
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3.1 CONSIDERAGOES FINAIS

Como j& demonstrado em estudos anteriores, uma das grandes
consequéncias da depressao sdo as alteragdes cognitivas (McDermott & Ebmeier,
2009; Hill, 2004; Austin, Mitchell, Goodwin, 2001). A maioria desses estudos mostra
essas alteragbes em idosos (Butters et al., 2004; Ganguli et al., 2006; Nebes et al.,
2000, 2006). Poucos trabalhos relatam disfungbes cognitivas em pacientes
depressivos adultos (Castaneda et al., 2008). Dentre as principais queixas desses
pacientes estdo na atengdo, funcdo executiva e memoria (McDermott & Ebmeier,
2009; Porter et al.,2003).

Neste estudo, nés encontramos déficits cognitivos em depressivos jovens
adultos. A performance nos testes de vocabulério e classificagdo de cartas de
wisconsin (funcdo executiva) dos pacientes depressivos foi mais  baixo, se
comparados aos controles. Esses resultados reforcam estudos anteriores (Braw et
al.,, 2010; McDermott & Ebmeier, 2009; Austin, Mitchell, Goodwin, 2001) que
mostram que individuos com essa doenca tém baixo desempenho em testes
neuropsicoldgicos.

Sobre os resultados de memoria, os pacientes ndo diferenciaram dos
controles quanto ao reconhecimento do objeto. Todavia, apresentaram escores
significativamente mais baixos para memodria de reconhecimento do contexto. O
grupo depressivo sem estratégia de codificacdo foi o que teve a performance mais
baixa.

Esses resultados sugerem que apesar da depressdo afetar a memoria
contextual desses individuos, eles ainda tém uma reserva cognitiva que os permitem

melhorar os resultados quando ha estratégias de codificacdo, corroborando os
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achados de outros trabalhos que indicam que o uso dessas estratégias pode
eliminar os déficits de memoria contextual (Balardim et al., 2009; Glisky, Rubin,
Davidson, 2001).

H& também trabalhos que mostram que mesmo com a introducdo de
estratégias de codificacdo, pacientes depressivos idosos ndo conseguem melhorar o
desempenho nos testes de memodria contextual (resultados ainda ndo publicados).
Isso sugere que os individuos do nosso estudo podem ter sido beneficiados de tais
estratégias devido a idade.

Outro ponto importante de destacar € que nosso teste de memoria contextual
€ incidental, ou seja, os individuos ndo sabiam que seriam questionados
posteriormente. A maioria dos trabalhos que mostra déficits de memodria utiliza testes
intencionais, quando o individuo sabe que deve memorizar. Desta forma,
acreditamos que nossos resultados sejam bastante contundentes.

Em nossa pesquisa, encontramos também alteracdes neurohormonais nos
pacientes. Diferente da maioria dos estudos que mostram a hipercortisolemia em
individuos com depressao (Kessing, Willer, Knorr, 2011; Pariente & Lightman, 2008),
Nnossos pacientes apresentaram baixos niveis circadianos de cortisol. Esses
resultados fortalecem achados anteriores que demonstram a hipocortisolemia
durante a doenca (Bremmer et al., 2007; Oldehinkel et al., 2001; Morrison et al.,
2000).

Os grupos ndo apresentaram diferenca significativa nos niveis circadianos de
DHEA. J& a razé&o cortisol/DHEA foi mais baixa nos pacientes depressivos, devido os
resultados do cortisol desses individuos.

Ha trabalhos que sugerem que a hipocortisolemia na depressdo possa ser um

efeito dos antidepressivos (Piwowarska et al., 2008; Deuschle et al., 2003; Cooney &
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Dinan, 2000) que ajustam o eixo HPA. Bremmer et al. (2007), sugere que baixos
niveis de cortisol ocorrem quando h&d uma exaustdo do eixo HPA devido a
cronicidade do estresse.

Outros estudos sugerem que esse efeito ocorre em pacientes resistentes ao
tratamento farmacologico (Oldehinkel et al., 2001), como nos verificamos nos
sujeitos do nosso estudo.

Em resumo, encontramos déficits na memdria contextual e baixos niveis
circadianos de cortisol e razdo cortisol/DHEA, em individuos com sintomatologia
depressiva. A memoria contextual foi recuperada quando foi introduzida uma
estratégia de codificacdo. Desta forma, concluimos que esses achados séo
importantes, pois mostram que pacientes depressivos adultos, apesar dos déficits
cognitivos, tém uma importante reserva cognitiva. Além disso, sugerem que a
introducdo de medidas de reabilitacdo cognitiva sdo importantes, do ponto de vista
meédico, para pacientes depressivos adultos, pois talvez essa idade seja crucial para

reverter os danos cognitivos causados pela doenga.
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