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II. DELIMITACAO DO PROBLEMA
1. Introducao

Embora os transtornos de humor sejam doencas multifatoriais e de etiologia
pouco determinada, existem fortes indicios relacionando o estresse como o principal
fator ambiental no desenvolvimento destas patologias (KLOET et al., 2005). As
alteracdes neuroenddcrinas observadas em individuos deprimidos, como a
hiperatividade do eixo hipotalamo-pituitaria-adrenal (HPA), tém sido relacionadas com
uma reducdo na plasticidade sinaptica cerebral, possivelmente resultante da falta de
capacidade do cérebro em responder ou adaptar-se a estimulos aversivos (DUMAN
2005). A menor plasticidade dos circuitos neuronais seria o resultado de modificacdes
morfoldgicas, sobretudo diminui¢do na arborizagdo dendritica, no nimero de contatos
sindpticos e diminui¢do da neurogénese hipocampal (MARAGINOS et al., 1997;
DUMAN, 2005). Estas alteracdes sinapticas estdo associadas ao déficit cognitivo e aos
sintomas psiquiatricos observados tanto em pacientes deprimidos quanto em modelos
animais de depressdo e sdo mimetizadas pelo tratamento cronico com glicocorticoides
(MCEWEN, 2007).

Nos ultimos anos as doengas psiquidtricas foram as doengas que mais aumentaram
na populacdo mundial (ANDLIN-SOBOCKI et al., 2005). Estima-se que os transtornos
de humor serdo o grupo de doencas com maior custo absoluto nos préximos anos,
conjuntamente com as patologias demenciais (ANDLIN-SOBOCKI et al., 2005).
Apesar dos recentes progressos alcancados, as bases etiologicas dos transtornos de
humor permanecem pouco elucidadas e a terapia ndo tem sido totalmente eficaz, com
apenas 60% dos pacientes sendo responsivos aos farmacos existentes no mercado
(GARERI et al., 2000). Além disso, o diagndstico dos transtornos de humor ¢ feito
basicamente pela observacgdo clinica do paciente, sendo muitas vezes falho e ineficaz.
Desta maneira, a identificacio de marcadores biologicos preditivos ou com valor
diagnostico para estas doengas pode representar um importante avango no diagnostico e

tratamento dos transtornos de humor.



2.3. Objetivos
2.3.1. Objetivo geral

Avaliar se existem alteragdes nos niveis periféricos do horménio liberador de
corticotropina (CRH) e na interleucina-1 (IL-1P) em pacientes com transtorno bipolar,

com ou sem risco de suicidio comparando com individuos sem transtornos de humor.

2.3.2. Objetivos especificos

1. Avaliar os niveis séricos de CRH e IL-1B em pacientes com diagndstico de
transtorno bipolar comparando com controles sem transtornos de humor;

2. Comparar os niveis séricos de CRH e IL-1p em pacientes com diagnostico de
transtorno bipolar com e sem risco de suicidio, e controles sem transtornos de
humor;

3. Investigar se existe algum efeito da diferenca de género, idade, atividade fisica,
indice de massa corporal e fatores socio- demograficos com os niveis de CRH e
IL-1P em pacientes bipolares com e sem risco de suicidio e controles.

4. Verificar se existem alteragdes nos niveis periféricos de CRH e IL-1f durante os
episodios atuais de humor dentro do transtorno bipolar.

5. Verificar se existem uma correlagdo entre os niveis periféricos de CRH e IL-1f3.

2.4. Hipoteses

1. Os niveis séricos de CRH estdo reduzidos e os de IL-1p estdo aumentados em
individuos bipolares quando comparada com bipolares sem risco de suicidio e

controles.



2. Os niveis séricos de CRH estdo reduzidos e os niveis de IL-1p estdo aumentados
em individuos bipolares com risco de suicidio quando comparada com bipolares

sem risco de suicidio.

3. Variaveis fisicas e socio-demograficas ndo estdo relacionadas a alteracdes nos

niveis periféricos destes marcadores.

4. Os niveis séricos de CRH e IL-1p ndo estao alterados comparando os diferentes

episodios de humor atual.

5. Existe uma correlagdo negativa entre niveis periféricos de CRH e IL-1.

III. ESTRATEGIAS DE BUSCA

TABELA 1.

BASE DE DADOS | DESCRITORES ARTIGOS INCLUIDOS NO
ENCONTRADOS | ESTUDO

BIPOLAR 158 6
DISOREDERS
AND
CORTICOTROPIN

PUBMED DEPRESSION 20 5
AND  BIPOLAR
DISORDERS AND
STRESS AND
CORTICOTROPIN

DEPRESSION 488 8
AND
CORTICOTROPIN
(ULTIMOS 5
ANOS)

LILACS TRANSTORNO 5 0
BIPOLAR
ESTRESS




CORTICOTROPIN | 7 3
RELEASING
HORMONE
DEPRESSION

ARTIGOS 42 26
RELACIONADOS

IV. FUNDAMENTACAO TEORICA

Os transtornos de humor sdo doengas comuns, severas ¢ cronicas. Eles incluem
transtornos unipolares e transtornos bipolares (AMERICAN PSYCHIATRIC
ASSOCIATION, 1994). A depressdo ¢ considerada uma condi¢do frequente, em grande
parte das vezes recorrente, estando ligada a altos niveis de incapacidade funcional, além
de comprometimento da satude fisica (FLECK et AL., 2003). Esta pode atingir grande
parte da populacido independente de idade, sexo ou etnia, além de estar associada a
elevados custos sociais e risco de suicidio (CUNHA & GANDINI, 2009; HEXSEL,
2004).

O transtorno bipolar ¢ caracterizado por alteragdes nos estados de humor, e
divide-se em transtorno bipolar tipo I (depressdo e mania) e bipolar tipo II (depressao e
hipomania) (ALDA, 1999). Atualmente, tem-se conhecimento de que o transtorno
bipolar tipo I atinge em média de 1,0 a 1,6% da populacdo (BARBOSA et al., 2009;
LAFER et al., 2004), enquanto o transtorno bipolar tipo II afeta cerca de 5% da
populagao (BARBOSA et al. ,2009). Observa- se que este transtorno € de inicio precoce
e acarreta maior incapacidade aos pacientes, além de apresentar uma elevada taxa de
recorréncia e cronicidade. Os problemas diretamente associados como diagndstico e
tratamento, bem como os indiretamente associados, como perda da produtividade no
trabalho e mortalidade por suicidio, sdo imensos, além do sofrimento gerado nos
individuos e suas familias (LAFER et al., 2004).

O estresse cronico ¢ definido como uma condi¢do mental ou emocional
desordenada que ocorre em resposta a influéncias externas adversas bem como a um
estimulo ou circunstancia causadora desta condicdo. O estresse psicologico ¢
determinado por eventos negativos na vida, freqlientemente de ocorréncia precoce
(MELLO et al., 2003). O eixo hipdfise-pituitaria-adrenal (HPA) é um sistema envolvido
na resposta ao estresse. Ao responder a um agente estressor, neurénios hipotaldmicos

aumentam a sintese e a liberagao de hormonio liberador de corticotropina (CRH), o que




age na pituitaria promovendo a secre¢ao de hormonio adrenocorticotréfico (ACTH). O
ACTH estimulam o por¢do cortical das glandulas adrenais a secretarem
glicocorticdides, entre eles o cortisol. O glicocorticoides sdo hormonios esteroides
secretados pelas glandulas adrenais durante situacdes de estresse. Estes hormonios
agem em receptores localizados em intimeros tecidos, incluindo o cérebro e suas
numerosas agdes sdo indispensdveis para resposta ao estresse. As acdes dos
glicocorticoides estdo relacionadas com a redistribuicdo dos recursos energéticos,
inibicdo do processo inflamatério e recuperacdo da homeostasia apdés o estimulo
estressor. No entanto, a ativacdo exacerbada destes receptores que ocorre frente a um
estresse cronico, estd relacionada a ocorréncia de um estado apoptotico nas células
(LUCASSEN et al., 2006), reducdo da arborizacdo dendritica e volume hipocampal
(SHELINE et al., 2003). O excesso de glicocorticoides pode ser resultante da falha dos
mecanismos de retroinibicdo que controlam a sintese e liberagdao destes esteroides,
podendo resultar em um aumento da neurotoxicidade através de diferentes mecanismos,
incluindo modificagdes no metabolismo energético da célula, excitotoxicidade e
estresse oxidativo (SCALCO, 2005).

O eixo HPA tem sido muito estudado, uma vez que anormalidades no seu
funcionamento sdo descritas em pacientes que experimentam transtornos psiquiatricos.
Além disso, individuos predispostos a terem transtornos psiquiatricos apresentam o
estresse como principal desencadeante (JURUENA et al.,, 2004; JURUENA &
CLEARE, 2007). Durante e ap6s a exposi¢cdo a fatores estressantes, a produgdo e
liberacdo do cortisol aumenta em grande quantidade (SOARES & ALVES, 2006). Ja no
final da década de 50 observou-se que o nivel basal do cortisol plasmatico em pacientes
deprimidos era maior do que em controles saudaveis. Somando-se a isto verificou-se
que os niveis plasmaticos de cortisol durante a remissdo de um episodio depressivo
eram menores do que durante a fase aguda da doenca (JURUENA & CLEARE, 2007).
Além disso, um dos maiores achados da psiquiatria € a hiperatividade do eixo HPA na
depressdo maior, onde um grande percentual de pacientes apresenta concentracdes
elevadas de cortisol no plasma, na urina e no fluido cerebrospinal (JURUENA,
CLEARE & PARIANTE, 2004; JURUENA & CLEARE, 2007).

O CRH faz parte de uma familia de peptideos, sintetizado na forma de um
precursor de 91 aminoacidos chamados de pré-pr6-CRH que posteriormente ¢
processado a um peptideo ativo de 41 aminodcidos (AYLA, 2002). Os receptores de

CRH estdo presentes no sistema nervoso central. Estes pertencem & familia dos



receptores de neuropeptidios e predominam em regides responsaveis pelas funcdes
cognitivas, assim como nas que regulam as fun¢des autondmicas e no sistema limbico.
Tém sido descritas duas variantes de receptores para o CRH, o CRH1 e o CRH2, sendo
ambos receptores de membrana, acoplados a proteina G. O CRH1 predomina no sistema
nervoso central e o rCRH2 na periferia (AYLA, 2002). Perifericamente, alguns estudos,
demonstram a presenga do CRH e dos seus receptores em células do sistema imune,
como linfocitos, sugerindo um meio de comunicag@o entre a resposta imune e enddcrina
(EKMAN et al, 1993; KARALIS, 1996).

Alguns estudos fornecem evidéncias da participagdo do CRH nos sinais e
sintomas comportamentais das transtornos de humor, como na diminui¢do da libido,
apetite ¢ nas alteragdes psicomotoras e disturbios do sono. Na depressdo os niveis de
CRH hipotalamicos sdo considerados com relacionados a alteragcdes nos mecanismos de
retroinibi¢do promovidos pelos glicocorticoides endogenos (JURUENA, CLEARE &
PARIANTE, 2004). O CRH desempenha um papel fundamental na regulacdo do eixo
HPA e modula a resposta do sistema enddcrino ao estresse, sendo o principal
estimulador da secrecdo de ACTH pela hipdfise. Sua transcri¢do eleva-se de forma
significativa durante os periodos de estresse e estudos clinicos e pré-clinicos
demonstram envolvimento do CRH na fisiopatologia dos transtornos de ansiedade ¢ na
depressao maior (EKMAN et al, 1993; AYLA,2002). Niveis elevados de CRH foram
encontrados no liquor de pacientes com diagnostico de depressdo melancoélica
(NEMEROFF, 1984) e no cortex cerebral de vitimas de suicidio (NEMEROFF, 1988).
Citocinas sao moléculas do sistema imunoldgico que sdo secretadas em resposta a um
estimulo inflamatorio (DANTZER et al., 2011). Essas moléculas podem ser produzidas
perifericamente e podem penetrar no sistema nervoso central (SNC) pela barreira
hematoencefalica ou por transportadores especificos, ou podem ser diretamente
produzidas no SNC por neurénios e por células da glia (CATENA-DELL'OSSO et al.,
2011). Nos ultimos 20 anos uma série de trabalhos tém relatado uma associacdo entre a
ativacdo do sistema imunologico e os sintomas psiquiatricos (MIKOVA et al 2001;
TUGLU et al., 2003; DOWLATI et al., 2010). Observou-se que a terapia com citocinas
pro-inflamatodrias, utilizada no tratamento de certos tipos de cancer, hepatite e de
algumas infec¢des virais € capaz de produzir sintomas semelhantes aos sintomas
depressivos (PAPANICOLAOU et al., 1998; SCHIEPERS et al., 2005). Além disso,
alteracdes nos niveis de citocinas pré-inflamatorias foram encontrados no plasma de

pacientes com transtornos de humor (FROMMBERGER et al., 1997; KAESTNER et



al., 2005; PACE et al., 2006; MAES et al., 1995; O’BRIEN et al., 2006; HUNG et al.,
2007; ORTIZ-DOMINGUEZ et al., 2007). Em fungdo destes achados, diversas teorias
tém implicado os transtornos de humor como doengas de cunho inflamatorio. Essas
teorias baseiam-se na idéia de que as citocinas pro-inflamatorias atuariam mediando

alguns dos aspectos neuroquimicos, neuroendocrinos e comportamentais desses

transtornos (DANTZER, 2009).

Vérios mecanismos tém sido propostos para explicar a influéncia das citocinas pro-
inflamatorias na etiologia dos transtornos de humor. As citocinas podem afetar o
metabolismo dos sistemas noradrenérgico, serotoninérgico ¢ dopaminérgico (DUNN et
al., 2005, DANTZER et al., 2011), podem regular o crescimento e a proliferacdo das
células gliais, modular a atividade dos peptideos opidides enddgenos e ativar o eixo
hipotalamo-pituitaria-adrenal (HPA) (SILVERMAN et al., 2005). Especificamente,
existe uma forte relagdo entre a IL-1p e o eixo HPA, tanto no SNC quanto na periferia.
A IL-1B ¢ uma das principais moléculas capazes de ativar o eixo HPA e estimular a
secre¢do de CRH pelos neuronios hipotalamicos. Além disso, na periferia o CRH
também ¢ capaz de modular a liberacdo de IL-1B, contribuindo para a resposta
inflamatoéria. Foi demonstrado em culturas de monocitos humanos, a administracao de
CRH ¢ capaz de inibir a sintese de IL-1p quando as células estdo ativadas mas estimula
sua producdo e liberacdo em mondcitos em estado ndo ativado, sugerindo que os niveis
de toxicidade sistémica podem influenciar na comunicagdo em a resposta ao estresse € a

inflamacdo (VAUGHAN et al, 1995; JONES E CHALLIS, 1989)



V.METODOLOGIA
5.1. Delineamento do estudo

O estudo foi desenvolvido a partir de um estudo transversal de base populacional
em andamento intitulado “Estudo do temperamento e transtornos psiquiatricos na
interface entre psiquiatria, psicologia e neurociéncias” (projeto aprovado pelo comité da
Universidade Catolica de Pelotas, protocolo 2010/15). Foram selecionados todos os
individuos com transtorno de humor bipolar e risco de suicidio do estudo populacional e
a partir deste grupo, individuos bipolares sem risco de suicidio e controles sem
transtorno de humor pareados por género e idade foram aleatoriamente selecionados.
Todos os individuos aceitaram participar do estudo e assinaram o termo de
consentimento livre e esclarecido. Foram excluidos do estudo individuos incapazes de

responderem a entrevista diagnostica, por problemas fisicos ou cognitivos.

5.2. Amostra

A selec@o da amostra do estudo transversal de base populacional encontra-se em
andamento, sendo realizada por conglomerados, considerando a populagdo de
aproximadamente 97 mil adultos de 18 a 35 anos de idade e a divisdo censitaria atual de
448 setores da cidade de Pelotas-RS, de acordo com o Instituto Brasileiro de Geografia
e Estatistica (IBGE). O tamanho amostral com parametros de confiabilidade de 95%,
poder de 80%, prevaléncia do desfecho de 10% e menor prevaléncia esperada de 8% ¢
de 1714 adultos, a serem avaliados em 68 setores censitarios. O diagndstico de
transtorno bipolar ou depressdo sera feito pelo Mini Internacional Neuropsychiatric
Interview 5.0 (MINI) (Sheehan et al., 1998). Para o presente estudo selecionaremos
todos os pacientes com transtorno bipolar e risco de suicidio do estudo populacional.
Adicionalmente, dois grupos serdo recrutados, individuos bipolares sem risco de
suicidio e individuos sem transtornos de humor (grupo controle). Os grupos serdo
selecionados aleatoriamente e pareados por sexo e idade. Baseado no tamanho da
amostra inicial e na prevaléncia de 8% de episddios maniacos e hipomaniacos na
populacao (Jansen et al., 2011), espera-se encontrar 137 pacientes com transtorno

bipolar.



5.3. Instrumentos

Os instrumentos utilizados serdo: um questionario composto por variaveis
referentes a condi¢des econdmicas, escolaridade e dados sobre a satde dos pacientes. O
diagnostico dos transtornos de humor sera feito através da aplicagdo do MINI 5.0, em

ancxo.

5.4. Avaliacao bioquimica

A coleta do sangue foi realizada por um técnico especializado apds o devido
consentimento do paciente e aplicacdo dos instrumentos. Foram coletados 15 ml de
sangue total, sendo Sml em tubos com EDTA e 10 ml de sangue total em tubos sem
anticoagulantes. O soro foi armazenado a -80°C para as analises bioquimicas. Os niveis
séricos de CRH e IL-1P serdo avaliados utilizando kits comerciais (Uscn Life Sciences
Inc.) em um leitor de microplacas (Molecular Devices Max 190), usando um método de

ELISA que possui anticorpo marcado com streptovidina- HRP.

5.5. Analises estatisticas

Os dados serdo analisados através do programa SPSS 13.0. Sera realizada analise
univariada para obter freqiiéncias das varidveis de interesse e examinar suas
distribuicdes por categorias. Os testes estatisticos qui-quadrado e ANOVA serdo

utilizados na analise bivariada dos dados visando descrever associagdes na amostra.

VI. CRONOGRAMA

Inicio do projeto: margo 2012

Término do projeto: dezembro 2013



1° semestre

2° semestre

3° semestre

4° semestre

Selecao dos
pacientes a partir
do banco de
dados e
aquisi¢ao de
material de
consumo

Compra dos kit e
analises
bioquimicas

Analise dos
resultados

Redagao de
artigo cientifico

VII. ORCAMENO
Item Quantidade Custo Unitario Custo Total (RS)
(R$)
MATERIAL DE CONSUMO
Ponteiras 1000ul sem filtro (pacote 10 45,00 450,00
10000)
Ponteiras 10pl sem filtro (pacote 10 41,00 410,00
10000)
Ponteiras 200ul sem filtros (pacote 10 40,00 400,00
1000U)
Kits ELISA para dosagem de 6 2.600,00 13.000,00

CRH

Total em materiais de consumo

14.260,00
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Abstract

Objective: To investigate the relationship between peripheral levels of corticotropin releasing
hormone (CRH) and interleukin-1p (IL-1p) in BD individuals with and without suicide risk (SR)

and controls.

Methods: 120 young adults (40 controls, 40 BD subjects without SR and 40 BD subjects with
SR) were enrolled from a population-based study carried out in the city of Pelotas, (Brazil). BD

and SR were assessed with MINI 5.0 and peripheral markers were evaluated by ELISA.

Results: Levels of CRH were significantly lower both in BD subjects without SR (p = 0.04) or
with SR (p = 0.02) when compared to control. However, levels of IL-13 were increased in BD
subjects with SR (p = 0.05) when compared to control. Socio-demographic and clinical
variables, current mood episode and use of psychiatry medication were not associated with
changes in these markers. No correlation was found between peripheral levels of CRH and IL-

1B (p = 0.60) in the population or in BD with SR group (p = 0.88)

Conclusions: These results suggest that peripheral mechanisms linking stress hormones and

the immune system might be critical patterns involved in suicidal behavior associated with BD.

Keywords: corticotropin releasing hormone; interleukin-1f3; bipolar disorder; suicide risk.

Introduction

Suicide is one of the ten primary causes of death worldwide (1, 2). Suicide attempts
and ideation are even more common constituting a major public health concern (3). Suicidal
behavior emerges from a complex relationship among psychosocial, environmental and

genetic factors (4). Psychiatry disorders are considered primary risk factors for suicide and 90%



of suicide attempters suffer from at least one psychiatry illness (2, 5, 6). Bipolar disorder (BD)
carries the highest suicide risk and around 15-20% of BD patients die by suicide (7, 8). The
high prevalence of suicide behaviors in BD patients underscore the importance of identifying

biological factors associated with this condition.

Chronic stress is a key environmental factor in the etiology and progression of
psychiatric disorders, such as BD and suicide risk (SR) (9). The hypothalamic—pituitary—adrenal
(HPA) axis, via release of corticotropin-releasing hormone (CRH), is a major mediator of stress
response (10-12). The HPA axis and the immune system communicate at multiple levels: (a)
immune system-derived substances, such as cytokines, can induce HPA activation; (b) HPA
axis-derived substances, like glucocorticoids, can modulate the immune response; (c) immune

cells also expressed CRH, previously thought to be restricted to the HPA axis.

In the early 1990s, CRH was found at peripheral cells such as lymphocytes and other
mononuclear blood cells (13,14). Moreover, administration of CRH antiserum significantly
decreased acute inflammation in vivo (15), suggesting an influence of this peptide in the
inflammatory response. In fact, abnormalities in peripherally derived inflammatory molecules
account for several behavioral, endrocrine and neurochemical alterations observed in
psychiatry patients (16). Two case reports described an association between immune-
modulating interferon therapies and suicidal behavior (17,18). Other studies found increased
expression of pro-inflammatory molecules in suicidal postmortem brain, suggesting

inflammation as a possible trigger for suicidal behavior (19,20).

Interleukin-1f (IL-1P) is a cytokine released by activated macrophages and monocytes
during the acute phase of inflammatory response (21). IL-1 potently stimulates HPA axis by
releasing CRH, adrenocorticotropic hormone (ACTH) and glucocorticoids (22,23). Although
there is strong evidence supporting the influence of altered neuroendocrine and immune

response in mood disorders, the neurobiological factors involved in suicide behavior are



scarcely researched. The purpose of this study was to investigate the relationship between
peripheral levels of corticotropin releasing hormone (CRH) and interleukin-1 (IL-1f) in BD
individuals with and without suicide risk (SR) and controls without history of psychiatry

disorder.

Participants and Methods

The sample consisted of 120 participants (18-34 years old), enrolled from a population-
based study recently carried out in the city of Pelotas, (Brazil). Sample selection was
performed by clusters, in the period of June 2011 to October 2012. In the present study, we
recruit every person from the population-based study with a lifetime clinical diagnosis of BD,
characterized by past or current history of mania/hypomania, meeting the instrument criteria
(BD group). Additionally, control subjects, without any history of mood disorder were

randomly selected and balanced for gender and ethnicity.

The subjects were evaluated with a structured diagnostic interview — Mini
International Neuropsychiatric Interview (M.I.N.I. 5.0). The study was approved by the Ethics
Committee of our University (2010/15) and all participants signed the informed consent and
answered to a questionnaire that collected socio-demographic data. Using this strategy, we
were able to obtain data on 120 subjects (40 controls, 40 BD subjects without SR and 40 BD

subjects with SR).

Determination of serum CRH and IL-1f levels

Ten milliliters of blood were withdrawn from each subject by venipuncture into a free-

anticoagulant vacuum tube after the interview. The blood was immediately centrifuged at



4,000 x g for 15 min, and serum was kept frozen at -80°C until analysis. Peripheral markers
were measured using commercial available enzyme-linked immunosorbent assay (ELISA) kit for

IL-1 (R&D Systemes, Inc., USA) and for CRH (Uscn Life Sciences Inc., China).

Statistical analyses

Statistical analyzes were performed using the Statistical Program for Social Sciences
(SPSS) 20.0. Descriptive analyses are presented as %, mean and standard deviation (S.D.) or
median and interquartile range (25-75%). Socio-demographic and clinical characteristics were
compared using Analysis of Variance (ANOVA) or Chi-square, as appropriate. CRH and IL-13
levels had a non-Gaussian distribution and were compared using nonparametric tests. We
analyze group differences using Kruskall-Wallis followed by Dunnetts post hoc test or Mann—
Whitney U test when appropriated. In order to explore the relationship between CRH and IL-
1B, we used Spearman rank correlation. A linear regression analyses was performed with log-
transformed values for CRH and IL-1f3 in order to rule out the use of psychiatric medication and
the levels of these markers. Results with p values < 0.05 were considered statistically

significant.

Results

The final sample of this study consisted of 120 subjects, 40 BD patients with suicide
risk, 40 BD without suicide risk and 40 control patients, with no history of mood disorders. The
socio-demographics and clinical information according to diagnosis are summarized in Table 1.
The sample was balanced by gender (p = 0.68) and ethnicity (p = 0.10). The three groups were

significantly different in terms of age (p = 0.001), socioeconomic status (p = 0.05) and school



years (p = 0.03). In regard to the biological variables we found no significant differences among
groups in BMI (p= 0.08). Considering current episodes we found significant differences among
groups (p = 0.001), 40% of SR participants were in mixed episode compared to 12.5% of
participants without SR (see Table 1). In our sample we had an arguably low use of medication,
only 14%. Participants with SR presented significantly higher usage of medication 30%,
compared to subjects without SR 10% and control 2.5% (p = 0.007). We found no statistically
significant associations between the markers and socioeconomic status, age, gender, ethnicity
and BMI (ps > 0.05). We also found no differences in the levels of CHR and IL-1f in regard to

the current mood episode and psychiatry medication (ps > 0.05) (Table 2).

According to the diagnosis, we found a significant decrease in CRH levels in BD
subjects when compared to control group, [median = 24.47 (16.35-29.93) for control group]
and [(median = 19.79 (8.68-26.55) for BD group, p = 0.01)]. In addition, no differences were
found in IL-1P levels between control and BD group [median = 4.11 (2.59-6.33) for control

group] and [(median = 2.96 (0.55-6.46) for BD group, p = 0.31] (Figure 1).

The results presented in Figure 2 show significant differences for CRH levels among
control subjects and BD with or without SR groups (p = 0.03). Dunnett post hoc tests showed
that participants SR [median = 18.93 (7.18-28.83)] and without SR [(median = 19.94 (10.56-
26.20)] had significant lower CRH levels (p = 0.04 and p = 0.02 respectively) than control group
[median= 24.47, (16.35- 29.93)]. IL-1B3 levels were also significantly different among groups (p
= 0.02). Nonetheless, Dunnett post hoc tests showed that participants SR had significant higher
levels of IL-1B [p = 0.05 (median = 4.22 (1.28-7.07)] when compared to both participants
without SR [median= 1.84 (0 — 4.68)] and control group [(median = 4.11 (2.59-6.33)]. We also
conducted an adjusted analysis for psychiatric medication in general and we found that it does
not significantly explain the variance of IL-13 ($=0.13; p=0.15) and CRH levels ($=-0.14;
p=0.11). In addition, we found no correlation between peripheral levels of CRH and IL-1f3
neither in the role sample (r=-.047, p = 0.60) nor in the BD with SR group (r=-.0244, p = 0.88,

data not shown).



Discussion

This report tries to establish a connection between peripheral CRH and IL-1f in a group
of BD patients with SR. In the present study we show that peripheral levels of CRH are
decreased in BD subjects when compared to controls, regardless of the SR. On the other hand,
peripheral IL-1p increased only in the SR group, suggesting that these markers have different

roles in the BD.

Research demonstrated that the highest prevalence of suicide occurs in the depressive
and mixed phase of BD (24). Our work supports this evidence by showing that most of the SR
individuals are in current depressive and mixed episodes. Few people in the sample were using
psychiatry medication; however, it is noteworthy that the use of psychiatry medication was
higher in the SR group. The advantage of selecting a population-based sample lies on the
possibility of having subjects unaware of their condition and relatively free of psychiatry
intervention. It is important to mention that we had one subject in the control group using
carbamazepine to treat epilepsy. However, after the linear regression analysis we found that
the use of psychiatric medication was not a main factor associated with peripheral changes in
CRH or IL-1B. In addition, the socio-demographic variables analyzed here were not associated

with the changes observed in CRH or IL-1f3 levels.

Evidence points to dysfunction of the CRH system in several of psychiatric disorders.
Cerebrospinal fluid (CSF) levels of CRH are elevated in subjects with depression, obsessive-
compulsive disorder, posttraumatic stress disorder (25-27). Evidence showed that altered
functioning of the HPA axis is associated with BD (27). However, the literature is still limited on

the role of peripheral peptides as potential markers of BD and SR.

Despite the fact that determinations of CRH concentrations in the CSF of psychiatric

patients with previous suicide attempts are somewhat inconsistent, most studies support our



findings (28-32). It is important to mention, however, that fewer studies found decreased CSF
and plasma CRH levels in suicide attempters (33-35). Our comparisons to those studies are
relatively limited since they did not investigate specific psychiatric disorder associated with SR.
In the present research, the reduction on CRH levels were related to BD diagnosis regardless of
SR. Serum CRH concentrations presented here were higher than the previously described for
CSF and plasma. Geracioti et al. (1992, 1997) demonstrated that CRH levels in the CSF did not
correlate with plasma CRH, ACTH or cortisol concentrations (36,37). Thus, we can speculate
that the CRH level found might be derived from peripheral sources, including the immune
system. Nevertheless, further studies are needed in order to clarify the effects of peripheral

CRH in BD.

There is no novelty in the argument that psychiatry disorders are associated with
immune activation. Despite the growing body of evidence, the clinical relevance of these
findings is still limited, yet it provides a glimpse of the mechanism involved in mood disorders,
like BD. We did not find significant alterations in IL-1B levels in BD subjects when compared to
control. Indeed, only a small number of studies investigated changes in peripheral levels of IL-
1B in BD patients and these data is somehow contradictory. Increased IL-1B levels were found
during the depressive phase of BD in the serum (38), or during the euthymic phase in the CSF
(39). Our study focused on the diagnosis of BD and not in the current mood episode. However,

it is possible that IL-1p levels might be trait specific marker in different phases of the disease.

It is not clear whether the inflammatory changes in psychiatric patients contribute
directly to the suicide risk. Polymorphisms in the IL1-f gene were associated with increased
susceptibility to suicidal behavior (40). However, most of the literature failed to find
association between peripheral and cerebrospinal levels of IL1-3 and suicide risk (41-43). In
addition, no differences in IL1-f mRNA were found in the postmortem brain of suicide patients

(44). This report is the first showing that differences in IL-1B concentration might be a specific



marker for subjects with SR associated with BD.

In the central nervous system there is a strong relationship between CRH and IL-1pB.
Activation of CRH neurons by IL-1B triggers HPA axis (45). In the periphery, CRH also modulate
IL-1B system, contributing to peripheral inflammatory response (46). In human monocytes,
CRH exerts an inhibitory control of IL-1B synthesis in activated cells and a stimulatory control in
resting monocytes (47). These results suggest that in disorders characterized by systemic
toxicity, like BD, the decrease in peripheral CRH might contribute to an exacerbation of the
inflammatory response. We hypothesized that the reciprocal interaction between these two
molecules might underlie some of the stress-immune dysfunction associated with BD and SR.
However, the present work did not find a correlation between levels of CRH and IL-1p in BD
subjects with SR, suggesting that these molecules are likely to be distinct biochemical markers

associated with these conditions.

Our findings should be considered in light of some limiting factors: data on symptoms
severity using scales such as the Young mania scale would help to better clarify the
involvement of CRH and IL-1p in BD. In addition, a larger patient pool should help to get a
better understanding of the peripheral interaction between stress and immune system.
However, one of the major strengths of our study is using a well-balanced population-based
sample with a very low use of psychiatric medications, limiting possible confounders. Although
at this time our results have limited clinical implication, this is the first study conducted to
unravel the relationship between peripheral CRH and IL-1J3 in mood disorders. Taken together,
the results suggest that peripheral CRH might be a useful marker associated with the diagnosis

of BD while IL-13 might identify the presence of suicide risk in BD patients.
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Table 1: Socio-demographic and clinical characteristics according to the diagnosis

Bipolar Disorder

Variables Control Suicide risk No suiciderisk  P-value
Age (years)

28.5+4.8 28.6+4.8 25+5.1 0.001
Gender
Female 29(72.5%) 28(70%) 27(67.5%) 0.68
Male 11(27.5%) 12(30%) 13(32.5%)
Socioeconomic class
High 9 (22.5%) 16(40.0%) 15(37.5%) 0.05
Intermediate 14(35.0%) 16(40.0%) 10(25.0%)
Low 17(42.5%) 8 (20.0%) 15(37.5%)
Ethnicity
Caucasian 35(87.5%) 29(72.5%) 31(77.5%) 0.10
Non-Caucasian 5(12.5%) 11(27.5%) 9 (22.5%)
School years 11.9+3.3 9.7+4.1 10.9+£3.4 0.03
BMI 25.4+5.5 28.1+7.8 25.4+4.8 0.08
Current Episode
Euthymic 40(100%) 5(12.5%) 14(35.0%) 0.001
Mania/hipomania - 4 (10.0%) 8 (20.0%)
Depression - 15(37.5%) 13(32.5%)

Mixed episode

16(40.0%)

5 (12.5%)



Psychiatry medication

Yes 1(2.5%) 12(30.0%) 4 (10.0%) 0.007
No 39(97.5%) 28(70.0%) 36(90.0%)
Total

40 40 40

Displayed as number and % or mean t standard deviation of the mean. BMI, body mass index.



Table 2: Peripheral levels of CRH and IL-1B (pg/mL) according to the clinical information and

use of psychiatry medication.

Peripheral markers
Variables CRH IL-1B n (%)
Control 24.47 (16.35- 29.93) 4.11 (2.59- 6.33)

40 (100)

Bipolar disorder
Euthymic 18.68 (7.68- 28.27) 2.08 (0- 6.32) 19 (23.7)
Mania/hipomania 17.93 (6.97- 26.06) 3.75 (1.35- 6.06) 12 (15)
Depression 19.79 (10.76- 26.25) 2.49 (0.11- 6.51) 28 (35)
Mixed episode 20.69 (8.33- 28.73) 4.44 (0.49- 6.92) 21 (26.2)
p-value 0.824 0.757
Psychiatry medication
No medication 102(85) 20.99 (13.98 —29.48) 3.46 (0.85 - 6.33) 102 (85)
Antidepressants 3 (2.5) 25.82 (19.70 - 25.82) 7.27 (4.55-7.27) 3(2.5)
Mood stabilizers 5 (4.2) 15.74 (12.84 - 28.40) 5.18 (0.63 -7.21) 5(4.2)
Combination 10 (8.3) 10.48 (4.31-21.13) 4.17 (2.14-6.66) 10 (8.3)
p-value 0.126 0.198

Displayed as median and (25-75 percentile). p-values using Kruskall-Wallis test.
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