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A ciéncia, seja qual for, necessita de imaginacao.
Entdo, frequentemente essa imaginacdo € alimentada
pelo nosso imaginario, ndo podemos separar. Nastexi
uma ciéncia fria e pura, unicamente logica. A ci@nc

inclui as paixdes, as emoc¢des e também o imaginario

Edgar Morin
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INTRODUCAO GERAL

Diversas alteracfes tém sido propostas como passigadidatas na patofisiologia
dos transtornos do humor. Estudos recentes sugguoenos transtornos do humor sejam
caracterizados como uma desordem multifatorial cpuapreende alteracbes nos circuitos
cerebrais, envolvendo multiplos fatores neurotaSjccitocinas, heterogeneidade genética,
aspectos psicolégicos, fatores estressores nordechr desenvolvimento. A busca por uma
via compreensiva comum tem sido de grande interesgesquisa desta categoria nosologica
em qualguer momento da vida. O periodo gravidiergerralencerra em si caracteristicas
peculiares desta etapa da vida, que por um sistemalexo, sobre o qual se busca melhor
compreender, pode ser acompanhado por sofrimentbahmaterno, que nédo apenas traz
alteracOes para as mulheres, mas em grande iradesids seus filhos.

Este trabalho foi elaborado como requisito paramgio do grau de doutor em Saude
e Comportamento na Universidade Catdlica de Pewta dividido em trés partes: projeto
de pesquisa, intitulado “Transtornos do humor neoiope gravidico-puerperak suas
repercussdes neurobiolégicas e psicolégicas na dedanulheres e seus bebés”; artigos
desenvolvidos no decorrer do curso de doutoradonsideracdes finais.

A primeira parte, o projeto, esta subdividida eninditagcdo do problema que o
trabalho enfoca; revisdo de literatura, a qual dustar o leitor diante do tema através da
revisao de literatura cientifica sobre os trangterho humor no periodo gravidico-puerperal e
suas repercussfes na vida da mulher e de seu be#tépologia, que descreve o0s
procedimentos empregados na realizacdo do estu@éom @anexo, os instrumentos utilizados
para mensurar as variaveis do trabalho.

A segunda parte do volume contém os seguinteoartiBDNF levels in women with

postpartum affective disorder and suicidality” swhisho ao periodico Acta Psychiatrica
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Scandinavica; “Serum NGF, BDNF and IL-6 levels wsipartum mothers as predictors on
infant neurobiological development: the influendeaffective disorders”, a ser submetido ao
periodico Biological Psychiatry “Chronicity and severity of maternal postpartuepission
and infant sleep disorders: A population-based dagtady in southern Brazil” publicado no
periodico Infant Behavior.

A terceira parte apresenta consideracdes finaisefunetem as hipoteses levantadas no
projeto, levando em conta os resultados obtidosimasomo apresenta reflexdes e uma

sintese sobre o presente trabalho.
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ll. DELIMITACAO DO PROBLEMA

2.1. Introducéo

Os transtornos do humor encontram-se entre as aeemngentais de maior
prevalénciad®. Considerando-se que sua prevaléncia no periodoidizo-puerperal é
igualmente elevada e determina alteracbes nédo sipeasa a mae, mas para 0
desenvolvimento adequado do bebé, diversos estt@os atentado para esse tema
objetivando um melhor conhecimento do assunto eama® formas de prevencdo

Estudos tém apontado para a associacdo entreio dus transtornos do humor a
partir da experiéncia de eventos de vida estressaem sujeitos suscetiveis geneticanfente
O periodo gravidico-puerperpbde ser entendido como um momento com diversasas/e
estressores, capaz de desencadear um transtomoraw nas mulheres. Estudo realizado na
Australia detectou que 20% das méaes apresentanstangin meados da gestacdo, na mesma
direcdo um estudo conduzido na com méaes na Norosgstrou que 37% relataram
desconforto psicolégico apds o parto

Diante da preocupacdo com as possiveis repercuse®esranstornos do humor,
diversos estudos tém buscado encontrar marcad@kgjibos tais como fatores: tréficos
moleculares, citocinas e hormonios que possam Zirada efeitos de eventos adversos nas
mudancas funcionais dos diversos processos cesehmanlvidos na génese dos mesmos com
a finalidade de melhor compreender seus processiageostica-los adequadamérit&®

Além disso, quando nao diagnosticados e tratadequadlamente os transtornos do
humor podem agravar-se culminando com tentativasuitédid®. Quando a tentativa é bem
sucedida determina ndo apenas prejuizos pessasneste caso, também para o bebé, que

perde a figura materna. As repercussodes pararaariantretanto, ndo sao observadas apenas
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nos casos em que o suicidio é realizado, mas tambguelas situacfes em que as maes que
padecem de transtornos do humor apresentam-narme fgrave e croni¢d Nesta situacdo
ha um menor envolvimento da mée com seu filho o ge&ermina prejuizos no
desenvolvimento neurobioldgico satisfatério do m&srt

O presente trabalho objetiva investigar transtordoshumor durante o periodo
gravidico-puerperal em mulheres e suas repercussigebioldgicas e psicologicas na vida

das proprias mulheres e seus bebés.

2.2. Objetivos

- Verificar a prevaléncia de transtornos do huneigédios depressivos, maniacos e
mistos) em mulheres no periodo gravidico-puerperal;

- Verificar a associacado entre transtornos do humaoperiodo pos-parto e risco de
suicidio;

- Avaliar a existéncia de menores niveis de BDNFnemtheres no periodo pos-parto
com transtornos de humor;

- Analisar os niveis de BDNF, NGF, IL-6 e cortisoh mulheres no periodo pos-parto
com transtornos do humor e risco de suicidio;

- Verificar a associacdo entre a ocorréncia detegethe vida estressores, transtornos
do humor e risco de suicidio;

- Avaliar a associacdo entre exposicdo a eventogidie estressores e niveis mais
baixos de BDNF em mulheres no pés-parto;

- Verificar o impacto de transtornos do humor mater no desenvolvimento
neurobiolégico de seus bebés;

- Analisar se os niveis de BDNF, NGF, IL-6 e mtiestdo associados a presenca de

desenvolvimento motor inadequado;
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- Verificar a prevaléncia de problemas de sondebés aos doze meses de vida;
- Avaliar se os transtornos de humor maternosugiggm o desenvolvimento

adequado dos bebés desencadeando desordens de sono.

2.3. Hipdteses

l. A prevaléncia de transtornos de humor em musheceperiodo gravidico-puerperal
esta de acordo com a encontrada na literatura.

Il. Existe associacao significativa entre transterdo humor no periodo pés-parto e
risco de suicidio;

lll. Mulheres no pés-parto com histéria de tratatoeanterior para doenca psiquiatrica
prévia apresentam maiores niveis de BDNF;

IV. Mulheres no periodo pés-parto com transtornoshdmor e risco de suicidio
apresentam niveis de BDNF, NGF, IL-6 e cortisoéralos em comparagdo aquelas sem
transtorno do humor;

V. A exposicao a eventos estressores de vida roduegestacional esti associada a
transtornos do humor e risco de suicidio no pétpar

VI. A exposicao a eventos estressores de vida rioqmegestacional esta associada a
niveis mais baixos de BDNF em mulheres no pds-parto

VII. Transtornos de humor maternos prejudicam cedeslvimento neurobiol6gico
dos bebés desencadeando menor desempenho motmanda provavelmente menor
maturagcdo motora;

VIIIl. A alteragdo nos niveis de BDNF, NGF, IL-6 ertisol esta associada a presenca

de desenvolvimento motor inadequado;
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IX. Os problemas de sono em bebés de um ano ena mosgstra tém prevaléncia
semelhante a encontrada na literatura mundial;
X. Os transtornos do humor maternos prejudicaneselvolvimento adequado dos

bebés desencadeando desordens de sono.
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ll. REVISAO DE LITERATURA

A gestacdo e o puerpério sao periodos da vida diaemem que ocorrem inameras
alteracOes fisicas, hormonais e psiquicas, quenpoefietir diretamente na saiude mental das
mesmas. Este periodo traz consigo uma série derablitidades a saiude da mulher, entre as
quais transtornos do huntdt®

Os transtornos do humor no poés-parto sdo importardblema de saude publica,
afetando cerca de 13% a 20% das mulheres nestalperiocorrem, na maioria das vezes,
durante as primeiras quatro semanas de puerpéei@ingente alcancando sua maior
intensidade nos primeiros seis meses apés o’p&eatimentos de culpa, distirbios do sono,
medo de ferir o bebé, diminuicdo do apetite e loiddi inabilidade de pensar claramente ou
tomar decisdes e presenca de ideias desvalorisadasomuns e podem ser pioradas quando
ocorrem com ideias suicidas As taxas de suicidio associado a transtorndsudwor no
periodo pos-parto sdo inferiores as taxas da pcgml@m outros periodos nado férteis,
entretanto, um relatério britanico cita o suicidim associacdo a doenca mental grave como
principal causa de morte matethaO suicidio é um comportamento humano com causas
neurobiologicas e psicossociais, estando fortemexg®ociado a transtornos mentais,
especialmente a transtornos do hurtfoiNa faixa etéria entre 15 e 35 anos o suicidia est
entre as trés maiores causas de morte, periododrgjmo durante o qual grande parte das
mulheres engravidam e ddo a luz. O suicidio ndeagéconseqiiéncias pessoais, mas também
para aproximadamente cinco ou seis pessoas proginnfatecido, que sofrem conseqiiéncias
emocionai¥’. Portanto, o bebé de uma mae que se suicidaisefmaveis conseqiiéncias.

N&o apenas o suicidio associado aos transtornbsidor gera conseqiiéncias para a
criangca, mas a gravidade e cronicidade da depressiterna levam a alteracbes no

desenvolvimento de seus beBédides deprimidas dedicam menos tempo aos seusfilh
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oportunizando menos interacbes positivas com eldem disso, mostram-se mais
inconsistentes e menos efetivas no manejo com fibas que maes nédo deprimid&é’
Estudos recentes tém demonstrado a influéncia das no desenvolvimento neurobioldgico
de seus filhd$. A importancia das primeiras interacées afetivasa@ais no desenvolvimento
psicolégico, embora ja presentes no trabalho deidFee outros pioneiros do estudo do
desenvolvimento, recebeu especial atencéo aperssilfimos ands. Atualmente tem-se
conhecimento que o desenvolvimento social preceagndbebé é fundamental e que é a mae
o primeiro objeto mediador do ambiente extéfnA funcdo modulatéria materna na entrada
ambiental é essencial para a facilitacao (e ind)ic& maturacdo, dependendo da experiéncia
da crianca desenvolver estruturas biolégicas, quéaimente neurobiolégicEs Quando a
mae falha em prover incentivos adequados aos shés os primeiros meses de vida ha
chance de ocorrerem perdas significativas no desémento neurobiol6gico dos mesmbs
Quando comparados com bebés de méaes saudavess deghmées com transtornos afetivos
apresentam, por exemplo, mais probabilidade desaptarem atrasos no desenvolvimento
motor ou alteragbes do sono. O processo de maturagdora ocorre de forma dinamica,
sendo suscetivel a inimeros estimulos extétndsclusive as praticas materfiasOs
problemas de sono s&o bastante frequentes no priare de vida, com uma prevaléncia que
varia de 14% a 46%, dependendo da metodologiatdd@®5?® Além disso, estes problemas
apresentam tendéncia a persistirem ao longo doof@me a alterarem também o afeto, a
atencdo, a cognicdo e o desenvolvimento da lingn¥gé sendo por isso de relevada
Importancia sua prevencao.

A etiologia dos transtornos do humor que tantgenmissées geram ao bebé e a
prépria mae ainda ndo é conhecida. Muitos estudfasntostrado que transtornos do humor
sdo causados pelo impacto cumulativo de aspectatiges, eventos adversos na infancia e

eventos estressofdsA interacdo génica com fatores ambientais seateridente pelo fato
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de que a herdabilidade dos transtornos afetivo®mio100%. Caspi e Moffitt adotaram um
modelo de interacdo gene e ambiente. Este modalona@sque eventos estressores ambientais
sejam desencadeantes de transtornos mentais eritossugeiscetiveis geneticamehte
Estressores fisicos, fatores psicolégicos, comoamop a novidade do papel de mae ou
problemas sociais podem ser agentes estressoreazesapde induzir alteracbes
comportamentais e fisiolégicas significativVas,

As bases neurobiologicas dos transtornos do huelacionam-se na interacdo de
multiplos genes, a regulacdo da expresséo desses, @es vias de transcricdo de sinal, as vias
neurohormonais, & neurotransmissao, ao estressation entre outrds

Estudos com modelos animais tém mostrado que afidades estruturais e
funcionais em pacientes com transtornos do humaleipoestar associados com niveis
alterados de neurotrofinas como fator neurotréfieoivado do cérebro (BDNF), fator de
crescimento nervoso (NGF) e citocinas como interteu6 (IL-6), anormalidades funcionais
no eixo hipotalamo-hipéfise-adrenal e toxicidadelimea por glutamaf8®"®

Pacientes com transtornos do humor mostram umeag&eddo volume do cortex
préfrontal subgenual em contraste com aumento dome da amidala e do estriado.
Associado a esses achados observou-se menor nudeerneurdnios nao-piramidais,
especialmente aqueles com fenétipo GABAéricd Funcionalmente perece haver
significativa diminuicdo do metabolismo do corteefpontal nos episddios depressivos, com
subsequiente aumento nos episédios maniacos.

A hipétese neurotréfica da depressao sugere guessste transtornos afetivos estao
associados com expressdo diminuida de BYNfodendo a maternidade ser entendida como
um evento estressor que contribui para a etioldggtranstornos do humor no periodo pés-
parto. Além da situacdo de estresse a méde moskashaveis de BDNF. Diversos estudos

tém mostrado que fatores estressores e trauma @mbestao associados com aumento do
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risco de desordens psicopatologicas e de tentdévsuicidio, incluindo depressao unipolar,
mania e transtorno bipolar, sendo os niveis de BDbiativamente correlacionados com a
severidade destes disturbtos

E importante pensar que BDNF, uma neurotrofina almeste distribuida no cérebro,
tem um papel importante em uma gama de processogdegenerativos, neuroinflamatoérios
e de transtornos neurodesenvolvimentais, assim eomdiversas desordens afetivas, entre as
quais os transtornos do hurifof’. Alteracdes patoldgicas no sistema do fator nedfiod
podem n&o apenas levar a defeitos na manuteng@geaeracdo neural e, por conseguinte
anormalidades estruturais no cérebro, mas tambénzirea plasticidade e portanto aumentar
a habilidade pessoal de adaptar-se a situacdeisd?.c

O NGF, por seu turno foi a primeira neurotrofinsaterta ha mais de cinquenta
anos, como uma molécula tréfica que regula a sokiesia e a maturacdo dos neurdnios
simpaticos no sistema nervoso periférico sy&tedtualmente, no entanto, é evidente que
essa neurotrofina é um importante mediador daigidatie sinaptica e morfol4gitaA sua
expressao e de seus receptores é regulada por tagrsamificativos, entre diversos fatores,
eventos estressoré$*344

Vérios estudos tém apontado para eventos de vidapeessdo como 0S maiores
fatores contribuidores para o suicidio. Eles témmestigado o papel do BDNF no
comportamento suicida Outros estudos, entretanto, mostraram que tnaustado humor
tém um papel importante no comportamento suicidaluindo a depressédo unipolar.
Transtorno bipolar esta associado com elevadas @eanortalidade, assim como risco de
suicidio®.

Diante deste panorama é de suma importancia qeabeem estudos com o intuito
de contribuir para um maior conhecimento dos fatopge estdo associados ao adoecimento

da mulher no periodo pés-parto e suas repercuas8dsebés.
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Artigos Encontrados

Palavras
Base de Dados Basede Dados

Pubmed Lilacs
Mood disorder 334 105888
Bipolar disorder 503 30551
Depression 5434 252184
Suicide risk 12371 184
Postpartum and mood disorder 4
Postpartum and bipolar disorder
Suicide risk and postpartum 67 2
Suicide risk and postpartum and bipolar 15 0
Suicide risk and women and bipolar 482 1
Suicide risk and mothers 129 3
Posrpartum depression and infant sleep disorder 36 2
BDNF and mood disorder 0
BDNF and bipolar disorder 211
BDNF and postpartum 22 0
Infant development and neurophins 14 0
NGF and bipolar disorder 7 0
NGF and postpartum 0 0
Infant development and cortisol 1221 24
Interleukin 6 and bipolar disorder 28
Interleukin 6 and postpartum 98
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| V. METODOS

4.1. Delineamento
Estudo longitudinal de base populacional em muthene periodo gravidico-

puerperal e seus bebés com corte transversal.

4.2. Amostra

O presente estudo faz parte de um estudo de cowtitr que objetiva estudar a
saude de maes, pais e seus bebés no periodo goapidirperal, até doze meses de vida. O
tamanho da amostra foi estimado com o programafepsl.04d*>, com nivel de confianca de
95% e poder 80%. A prevaléncia de transtornosvaieto periodo gravidico-puerperal varia
entre 13% e 20%a prevaléncia de risco de suicidio em mulhersgengeriodo é de 5,7% e
em mulheres no pds-parto com transtorno do hurder38,9% (risco estimado de 2,2), sendo
o tamanho de amostra necessario de 657 mulheres.

A amostra do presente estudo foi constituida pdascas mulheres gravidas que
aceitaram participar do estudo e seus bebés, apédst@ recrutadas do Sistema Unico de
Salde da cidade de Pelotas que realizaram acompantma pré-natal em 38 Unidades
Basicas de Saude que faziam parte do Programa BI8natal da Secretaria Municipal de
Saude e em duas Unidades Basicas que nao fazitardpgorograma, no periodo de julho de
2007 a outubro de 2008. Os critérios de inclus&anfio ter mais de 18 anos de idade, residir
em zona urbana da cidade de Pelotas e ser capanteeder responder as questdes de
questionario incluido no estudo e néo realizaatna@nto medicamentoso para 0s transtornos

do humor.
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4.3. Instrumentos

Os transtornos de humor e o risco de suicidio foamaliados com uma entrevista
diagndstica padronizada breve - Mini InternatioNalropsychiatric Interview (MINI). Esta
entrevista de curta duracdo, entre 15 e 30 mindgoaplicacdo, é destinada a utilizacdo na
pratica clinica e de pesquisa, e objetiva classifis entrevistados de acordo com os critérios
do DSM-IV e do CID-10. Com este instrumento se ctata presenca de episodio depressivo,
episodio maniaco/hipomaniaco, distimia, transtal@@nsiedade generalizada, transtorno do
panico, agorafobia, fobia social, transtorno obgessompulsivo, transtorno de estresse pos-
trauméatico e risco de suicidio. A versao utilizausste estudo foi a do MINI 5.0 em
portugués, desenvolvida para utilizacdo em cuidamimearios e em ensaios cliniédsO
instrumento € constituido por médulos diagnésticokependentes que objetivam reduzir o
tempo de entrevista. A aplicacdo estruturada emtgesg dicotdbmicas € de facil compreensao.
Todas as secdes diagnosticas iniciam por quest@Eesxploram critérios obrigatérios, o que
permite a exclusdo de diagnostico em caso de raspasgativas. A sessao de suicidio é
composta por seis questdes. O risco de suicidi@ \@rtre baixo, moderado e alto. As
andlises deste estudo serdo realizadas com aacdagdma varidvel presenca ou auséncia de
risco de suicidio.

Depressado pés-parto também foi avaliada com a HdjhbPostpartum Depression
Scale (EPDS) na versdo validada para o portd§uBsta escala consiste em 10 questdes
autoaplicadas em formato de respostas tipo Likedstudo de validagdo com ponto de corte
de 10 pontos encontrou sensibilidade de 82,6%ecémidade de 65,4%.

Os bebés foram avaliados pela escala Alberta Iffotor Scale (AIMS]. Este
instrumento incorpora 0 conceito neuromaturaciomah teoria dos sistemas dinamicos,

amplamente utilizada para documentar o desenvohtonde aquisicbes motoras amplas e
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identificar criangcas com atraso no desenvolvimembbor, desde o nascimento até a idade de
andar independente (18 meses de vida), em difsreptgpulacdes. E uma escala
observacional composta por 58 itens que informabresenovimentacdo espontanea da
crianca em quatro subescalas ou posturas: pronite(is), supino (9 itens), sentado (12 itens)
e de pé (16 itens). Os itens sao apresentadosram fie desenhos ordenados de acordo com
as etapas de desenvolvimento em cada subescalaae@@ipanhados de critérios especificos
de observacdo que consideram os aspectos de padisirdbuicdo de peso e movimentos
gravitacionais apresentados pela crianca. A poatuagealizada pela classificacdo dos itens
da escala em observado (O) ou ndo observado (NDJ.dada item observado era atribuido
um ponto e zero para cada item nao observado. Bmstdbescala o examinador estabelece a
janela de habilidades motoras que compreende atidadbs menos e mais avancadas
apresentadas pela crianca. Os itens situados @ntente a janela recebem um ponto cada,
considerados ja incorporados ao repertério motoplanda crianca. Dentro da janela se
observa quais itens a criangca desempenha (O) & g@aidesempenha (NO), determinando-se
desta forma o escore em cada subescala. O escoeébobtido pelo somatdrio dos pontos
nas subquatro escalas. O escore bruto total eda i criangca sdo colocados em um gréfico
disponivel na folha de teste, o qual permite idieati o percentil de desempenho motor
amplo da crianga.

Os fatores estressores de vida foram acessadggipajuestdes obtidas da Escala de
Eventos de Vida, adaptada para o portujuds questées abordam sobre a morte de alguém
da familia, doenca grave, mudanca de enderecomgesgo, separacdo conjugal e risco de
aborto, todos no periodo gestacional.

A classificagdo socioecondmica da amostra utilizsu critérios da Associacdo
Brasileira de Empresas de Pesquisa (ABEE)ssa classificacéo baseia-se na escolaridade do

chefe da familia e no acumulo de bens materiassificando os sujeitos em cinco niveis (A,
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B, C, D e E, sendo a E o0 mais baixo). Os nivei8BBP seréo divididos em trés grupos para
as andlises (AeB,CeDekE).

Os niveis de BDNF, NGF e IL-6 foram mensurados réirpde amostras de sangue
venoso periférico da mae. As amostras de sangu @entodas as méaes foram coletadas em
tubos livres de anticoagulantesma¢utainersystem) entre as 08:00h e 10:00h. As amostras
foram imediatamente centrifugadas a 5,0@Ppor 10 min, e o soro armazenado a - 80°C até
a realizacao das andlises. Os niveis séricos de RBNF e IL-6 foram medidos usando um
kit comercial de enzima imunoensaio (DuoSet ELISAv&@opment, R&D Systems Inc.,
USA). O NGF, BDNF e a IL-6 foram ap0s determinados medida de absorbancia em 450
nm com o SpectraMax M5 (Molecular Devices, USA)da® as amostras e padrdes foram
medidos duplamente, e o coeficiente de variacaontmor que 5% (Haas et al., 2010). Os
niveis séricos de NGF, BDNF e IL-6 foram expressashg/ml.

O cortisol da mée e do bebé foi mensurado atraw@sbstras salivares. A saliva foi
coletada em domicilio através de salivetes inseralmixo da lingua, com a boca totalmente
limpa sem residuos de alimentos ou leite. Estevedali permaneceu na boca, por
aproximadamente 3 minutos, sendo apds removiddoeado em uma seringa vazia, € com
auxilio do embolo pressionado até que toda saktala no algoddo fosse removida. As
amostras obtidas foram transferidas para um tulistipb devidamente identificado com o
namero e o nome do participante e imediatamentgifteyadas em 5,000 g por 10 minutos
e 0 sobrenadante congelado a -80°C até a realiztgsi@nalises. A coleta de saliva foi
realizada no periodo da manha entre as 8:00h @1.0:0 cortisol apds foi determinado por
mensuragao da absorbancia em 450nm com o SpectriMaMolecular Devices, USA).
Todas as amostras e padrdo foram medidas em daplea coeficiente de variagao foi

menor que 5%. Os niveis de cortisol salivar forapressos emg/dI.
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Um questionario com variaveis sociodemograficastaiticas e sobre as condi¢cbes
do nascimento do bebé foi construido.

As desordens no sono dos bebés foram avaliadasiczes meses de idade dos
mesmos através de um questionario autoaplicado qu@tro itens respondidos tanto pelas
maes quanto pelos pais sobre o sono de seus fifmam questionados o0s seguintes
comportamentos de sono disfuncional: dormir menomais que doze horas por dia, tempo

dos despertares noturnos, auséncia de rotina pararce terror noturno.

4.4. Definicdes das Variaveis

Artigo 1. BDNF levels in women with postpartum affective dds and suicidality

Variavel Dependente:

Risco de suicidio (dicotdmico: Sim/N&o)

Variaveis Independentes:

Classificacao socioecondmica (ordinal: Ae B, & B)

Idade (ordinal: Até 19 anos, de 20 a 34 anos e85 au mais)

Morar com o parceiro (dicotdmico: Sim/Nao)

Primiparidade (dicotdbmico: Sim/N&o)

Abuso de éalcool (dicotbmico: Sim/Nao)

Transtorno de humor do companheiro (dicotdmico:/San)

Transtorno de Ansiedade (dicotémico: Sim/N&o)

Episédios de alteracdo do humor categoérica (nagentania; mania;, depressao;
misto)

Niveis séricos de BDNF (continua)
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Artigo 2: NGF
Variavel Dependente:

Desenvolvimento neurobioldgico — motor - do beb€4ameses de idade (continua)
Variaveis Independentes:

Classificacao socioecondémica (ordinal: A e B, & B)

Idade da mae (ordinal: Até 19 anos, de 20 a 34 @i3&san0s ou mais)

Episodios de alteracdo do humor da mée (categonada; hipomania; mania;
depressao; misto)

Niveis séricos de NGF, BDNF da mae (continua)

Cortisol salivar da méae (continua)

Cortisol salivar do bebé (continua)

Artigo 3: Chrocity and severity of maternal postpartum depoesand infant sleep disorders:
A population-based cohort study in southern Brazil
Variavel Dependente:
Transtorno do sono no bebé aos 12 meses de idad&(dico: Sim/N&o)
Variaveis Independentes:
Classificacao socioecondmica (ordinal: Ae B, & B)
Idade da mae (ordinal: Até 19 anos, de 20 a 34 @8sanos ou mais)
Depressao materna (dicotdmico: Sim/Nao)

Histéria de episddio depressivo no passado (dicetiinsim/Nao)
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4.5. Pessoal Envolvido

A equipe envolvida no trabalho de campo foi comgpgsir trés mestrandos e sete
bolsistas de iniciacdo cientifica vinculados aogPama de Pds Graduacdo em Saude e
Comportamento da UCPel. Estes académicos foramattes e participaram de reunides
semanais com a equipe técnica para esclarecimenthiddas e controle do trabalho de
campo. As andlises dos marcadores bioquimicos faeatzadas por dois bioquimicos
experientes. A avaliacdo do desenvolvimento nealdpico — motor- dos bebés sera
realizada por fisioterapeuta treinada. As analtses dados e a producdo de artigos foram

realizadas pela doutoranda.

4.6. Estudo-piloto

O estudo piloto foi realizado com as primeiras 30hares que foram cadastradas no
Programa de Pré-natal da Secretaria de Saulde ddecide Pelotas a partir de junho
de 2007 e nao foram incluidos na amostra. O egiildo teve o objetivo de inserir aspectos
praticos e vivenciais ao treinamento, bem comatesstiogistica do estudo e promover as

modificacdes necessarias.

4.7. Logistica

A coleta de dados foi realizada em momentos dajntonforme fluxograma

abaixo:
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Consentimento informado

12 ETAPA
Visitas semanais a Secretaria de Saude para dete@téalizacdo da amostra
Aplicacdo dos instrumentos

28 ETAPA
Visita domiciliar pés-parto (45 a 90 dias apds saraento do bebé)
Aplicacéo de instrumentos
Coleta de material biolégico (marcadores bioquisiico

Avaliacdo do desenvolvimento neurobiologico — makmibebé

42 ETAPA
Visita domiciliar pés-parto (12 meses ap6s o nasotmdo bebé)
Aplicagao de instrumentos

N N N Y

32 ETAPA
Visita domiciliar pés-parto (4 meses ap0s o nascimdo bebé)

Apés a captacdo da amostra, uma ficha com dadgestante foi encaminhada aos
entrevistadores para aplicagdo dos instrumentos.

Uma previsdo dos nascimentos foi feita de acordo @oedade gestacional e a data da
captacdo. No més em que a crianca deveria naseeraomtato com a mae, pai ou outro
membro da familia foi realizado a fim de obter tadam que o parto ocorreu. Nos casos em
que o contato ndo foi possivel a data de nascinfenterificada no cadastro do Sistema de
Informacdes de Nascidos Vivos (SINASC) da Secreti®hunicipal de Saude da cidade de

Pelotas.
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Trinta dias apos o nascimento do bebé, novas wisiteniciliares foram realizadas
para avaliacdo da amostra no pés-parto e coletaatierial biologico. Quatro meses apos o
nascimento dos bebés foi realizada a avaliacdcedendolvimento neurobiolégico — motor-
dos bebés. Finalmente, aos doze meses de nascifmni®alizada a aplicacdo de

instrumentos visando avaliar fatores psicologiasida da mée e o sono dos bebés.

4.8. Controle de Qualidade

No intuito de verificar a qualidade das entrevistamiciliares realizadas no estudo
foram realizados contatos telefonicos em 30% dastimoalém de revisita a 10% dos
participantes desta investigacdo. Amostra do clntrde qualidade foi selecionada

aleatoriamente.

4.9. Processamento e Analise dos Dados

ApoOs a codificacdo dos instrumentos foi realizadglal entrada dos dados no
programa Epilnfo 6.04d. Para realizacdo de checagegoméatica dos dados no momento da
digitacdo foi utilizado o comandoheck além de serem testadas no mesufiware as
inconsisténcias na digitagcdo comparando as duesdastde dados.

Para andlise dos dados foram utilizados os progg&R&S 13.0 e STATA 9.

Visto que os trés artigos vinculados ao projetoesgmtam objetivos diferentes,
considerando variaveis e instrumentos diversosa paanalise dos dados foram utilizadas

técnicas distintas.
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4.10. Divulgacéo dos Resultados

Os resultados do estudo serdo divulgados a condeideentifica por meio de
producdo de artigos sobre o tema, as autoridadessile da cidade através de relatorios
descritivos, a populacdo participante e a comumidam geral através da publicacdo dos

resultados em meios de comunicagcao de massa.

4.11. Consideracdes Eticas

Neste protocolo de pesquisa foram e serdo respsitalos 0s principios éticos
estabelecidos pelo Conselho Nacional de Saude swdug@o n° 196 de 10 de outubro de
1996. As mulheres receberam informacfes sobre jesivas da pesquisa e assinaram um
“Consentimento Livre e Esclarecido”. Foi asseguraddireito de confidencialidade dos
dados e o cuidado na utilizagcdo das informagOestnalhos escritos, de modo que os
participantes ndo possam ser identificados.

As mulheres que apresentaram, em qualquer fasstuldoe algum transtorno mental
foram encaminhadas para atendimento psiquiatricambulatério de Psiquiatria da UCPel.
Os bebés com prejuizo no desenvolvimento neurapsitte foram encaminhados a clinica

de fisioterapia da UCPel.
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4.12. Cronograma

Atividades 1 23 45 910 1112 13141516 17 18 18 2C 21 22 23 24

6 7 8
Reviséo de literatura XXX XX XXXXXXXXXXXXXXXXXXX
Treinamento das escalds X
Estudo piloto X
Trabalho de campo XXX XX XXX XXX
Codificagdo dos dados XXX XXX XXX XXX
Digitacao dos dados XX XXX XXX XXXX
Analise dos resultados X X
Elaboracéo 1° artigo
Elaboracéo 2° artigo X X X
Elaboracéo 3° artigo X X
Defesa da tese X

X X

*Refere-se aos meses de marco e abril de 2007

4.13. Orgcamento

Preco Preco

Material de consumo ((9533232?; unitario Total

(R$) (R$)
Kit para dosagem de BDNF humano 3 4200,00 12600,00
Kit para dosagem de NGF humano 3 4200,00  12600,00
Kit para dosagem de IL-6 humano 3 4200,00  12600,00
Kit para dosagem cortisol salivar humano 3 1800,005600,00
Reagentes de grau analitico (sais, tween 20) G000, 3000,00

Material para coleta (tubos, seringas, agulhas. 4000,00 4000,00
Luvas, microtubos, etc.)

Vale transporte 1500 2,00 3000,00
Copias dos instrumentos 2000 0,75 1500,00

Total 54.900,00
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ANEXO 6.1
M.L.N.I.
Mini International Neuropsychiatric Interview
Brazilian version 5.0.0
DSM IV
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ANEXO 6.2
EDINBURGH POSTNATAL SCALE
(EPDS)
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Edinburgh Postnatal Depression Scale (EPDS)

Eu tenho sido capaz de rir e achar graca das coisas
( ) Como eu sempre fiz.

( ) Nao tanto quanto antes.

( ) Sem davida, menos que antes.

( ) De jeito nenhum.

Eu tenho pensado no futuro com alegria.
( ) Sim, como de costume.

( ) Um pouco menos que de costume.

( ) Muito menos que de costume.

( ) Praticamente né&o.

Eu tenho me culpado sem razédo quando as coisas dao errado.

( ) Nao, de jeito nenhum.

( ) Raramente.

( ) Sim, as vezes.

( ) Sim, muito freqientemente.

Eu tenho ficado ansiosa ou preocupada sem uma boar  azéo.

( ) Sim, muito seguido.

( ) Sim, as vezes.

( ) De vez em quando.

( ) Nao, de jeito nenhum.

Eu tenho me sentido assustada ou em panicosemumb  om motivo.

( ) Sim, muito seguido.

( ) Sim, as vezes.

( ) Raramente.

( ) Nao, de jeito nenhum.

Eu tenho me sentido sobrecarregada pelas tarefas e acontecimentos do

meu dia-a-dia.

( ) Sim. Na maioria das vezes eu néo consigo lidar bem com eles.
( ) Sim. Algumas vezes nao consigo lidar bem como antes.

( ) Nao. Na maioria das vezes consigo lidar bem com eles.

( ) Nao. Eu consigo lidar com eles tdo bem quanto antes.

Eu tenho me sentido téao infeliz que eu tenho tido d
( ) Sim, na maioria das vezes.

( ) Sim, algumas vezes.

( ) Raramente.

( ) Nao, nenhuma vez.

Eu tenho me sentido triste ou muito mal.

ificuldade de dormir.
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( ) Sim, na maioria das vezes.

( ) Sim, muitas vezes.

( ) Raramente.

( ) Nao, de jeito nenhum.

Eu tenho me sentido téo triste que tenho chorado.
( ) Sim, a maior parte do tempo.

( ) Sim, muitas vezes.

( ) S6 de vez em quando.

( ) N&o, nunca.

.Eu tenho pensado em fazer alguma coisa contra mim m
( ) Sim, muitas vezes.

( ) As vezes.

( ) Raramente.

( ) Nunca.

esma.
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ANEXO 6.3
ALBERTA MOTOR SCALE
(AIMS)
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ALBERTA INFANT
MOTOR SCALE

MName _

Record Booklet

Year Month Doy

Identification Number

Date of Assessment | 7 /
Date of Bith |/ /

Examiner —

Place of Assessment

Chronological Age I: / /

Corrected Age I_—/II

Previous Items Items Credited Subscale
| | Credited in Window Score N
Frone ‘I |
Supine ‘. h N
Sit T o o
Stand

Total Score L | PercentileD
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Comments/Recommendations
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& 8 F FE R R R FRREEFREREFREREERERREREREREREER

STUDY # Frane Makiity
Prone Lyirg (1) Prgng Prop
A o et i o -
~ e e I Tl b g Wi, TR
PROME b _ éﬁL__igf -
Mg osia - Eimon beidd osinn. Fosecorn Support 0 usod s
“"'.-.'émm"',fn"n".;, i L e Bt ] o Uz ovinolied wisgnt it
L -] J N
- ..;5||
e Formarm Suppor (20
.::f‘.‘lf’,!'_ ol
L5 ol maiiains LY
ot Ll 457 m e o S
i in I weh P R .
i £anined Fincwan i e of shcasichin
ACTen Ghn gk min nesk
SRONGONGT
SURINE Supine Lying (13
e T
T ;Jé;—\ Supine Lying () .
W o d'm B
oy B el
Prysoingeoal fasoe \ __,-\—-"___..-r":--'
e micion mouk e
(= » 3 2
o oo [ESEES s Supie Ly )
Exing horich 4 micline I;‘_._\__‘-.-:\_ = F ":1'. .__‘.
Supira Lying 020 o I LT
PRh LI 525G - e, 1k Zher rack
BAns Noras 1 Mok Pz Mty MCMTRCH PO W mS
AT
SITING Sifting Wit Suppart RO
; 7 e
" 2 k .-":
focdnl ¥ b
i 5
T 1 Uk Paagain ing
B o i el o Body-
Ml tarl Fasise® o feciersl
Lith ond mai Kara hisad
i s
STANDING

- i
- o o
c &

71



; Four-Puint Kraesing {1}
‘S H -
o I .
i ST B .
e L 4 Bofation

il sty TR
s ot
toiing Frone 1o
ACSASTION i CaTT Supine with Rodation
o R
'-’\Q" =
b
. T ol otion
Hands o Faat s
~ v
Ly ; a0 _—
24 -\f?: Prona "with Restation
Qeh P
S mainkin loge
ga

—— _‘\l:
.I--‘“v’:___ #,_r /“._é}_.
(¢ : . -
W
Acth Extanson

righiing Trumk rocrion.
Lotai e
Tk aca e et i
it .
=i g

roikect st
Shandng (3

L L) il
Ly i3
L2

\:_-. 1 z"_-;P
&

Lo

Hips i b wiin "
e ek e
Wnsotin

ROV O WS

72



Prapeed Sdakirg Recipracal Craaping (1 Foar: Polnt Kryeeing (2)
I'I-|. r - - . x
i = T Ty
e B 5 5 A £ A L Th 5
A FouPoint kneeing ha. o5 % iy d, T
T - Siltng 2 Hot-Siting < o
'
ug:u'mn- rotatoea Hagching from wm Knﬂd: :l‘_ﬁgd Fouwr p
|
Lo inou waghl  Edendid AN SUDDOT gt e
It b A P .
o
5 o
™y ol
ok W 3 ST dy
Bacichan wih S i Piews e
Trurk motoron Ry mracess Foretist
.
A By Sitting 10 Faw-Poin Srting Without
SHing to Piora Knaging A Suppeon (2
] - 5 =
e
- Sy ¥
."‘-}-\.‘. ¥ 5
) 2 vl il
‘ it g ’
e g <
Wreir Cof of g 0 Sl e '
I R nng
Pt w1y SIS O NS A Bghy bt S, Bulios, Poabon of o wres
ong et i maowws inond G
CHPAT OS] O BN Goaly
P b o ot St Chusing COnT S o
i 5 w i ma Wil ezt Through Stondng
Pukto Ll
=N .
fn ] i L e
- A 5 i i
i i} : 2 o A - T £
X Tl g =
i T
R el - Cardremed Eveng
orm r Crues Jus ? Lot S
AT s gt ol humk
09 Bt wittact
R0 onad iy oy e
ri=ate AOMENN
@00 S0e e

B 0 poste



Lumiscy spenar Bal
Mot with Frnk ilglicn

Cnising Wen
Ratalicn.

D welh 0k

Editty Segesing

Shonding o Stonir] fiom
hdodifed Squas Suadiuped Posilion
by
- 1t
d e e
i N
3 i Pushai cmeckly with honde
e o hoogal fo Soncng

Aehioea i 5N o
Sl with con hated
fawon 0Nl ke
G M @l e

74
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ANEXO 6.4 i
QUESTIONARIO DE CAPTAGAO
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UCPEL
| |CATOLICA | UNIVERSIDADE CATOLICA DE PELOTAS & MSC %
u y DE PELOTAS o I’Hi_‘:l(a(io_wg

P {
Compot

PROGRAMA DE POS GRADUACAO EM SAUDE E COMPORTAMENTO

Oi, bom dia/tarde/noite! Meu nome é <entrevistadora>. Eu trabalho para

Universidade Catodlica de Pelotas. Estamos realizando uma pesquisa e gostariamos
de saber como vocé tem se sentindo durante a gestacdo. Podemos contar com a

sua colaboracdo? (Agradecer a resposta)

QUEST:

Nome da mae:

Telefone: Previsao do nascimento:
Telefone de um parente: Entrevistadora Pré-Parto:
Endereco:

Existe algum ponto de referéncia por perto? Qual?

Qual a o 6nibus que se pega para ir na sua casa?
Aonde se pega?

Onde se deve descer mais ou menos? E como ir até sua casa?



ANEXO 6.5
QUESTIONARIO MAE POS-PARTO
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~ ANEXO 6.6
QUESTIONARIO COLETA DE SANGUE
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ANEXO 6.7 )
QUESTIONARIO SOBRE BEBE
(12 MESES)
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ANEXO 6.8
CONSENTIMENTO LIVRE E ESCLARECIDO
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Consentimento Livre e Esclarecido

UNIVERSIDADE CATOLICA DE PELOTAS
PROGRAMA DE POS GRADUACAO EM SAUDE E COMPORTAMENTO

CONSENTIMENTO INFORMADO PARA PARTICIPANTES DA PESQU ISA SOBRE ESTUDO
SOBRE SAUDE E COMPORTAMENTO DE MULHERES NO
PERIODO PRE E POS-PARTO E DESENVOLVIMENTO INFANTIL.

A pesquisa que estamos lhe convidando a participar tem como objetivo medir os sintomas
depressivos, ansiosos e fatores que possam estar associados aos mesmos em gestantes e
puérperas, ainda se propde a avaliar os niveis de bem-estar; auto-estima e qualidade de vida.

Se vocé aceitar fazer parte deste estudo, terd que responder a um questionario que sera
aplicado por nossas pesquisadoras. A senhora sera procurada por nossa equipe, hovamente, entre
45 a 90 dias apés o parto e quando seu bebé estiver com 4 meses de idade; sendo que nesta
ocasiao o desenvolvimento da crianca também sera avaliado.

Os dados fornecidos por vocé durante a aplicacdo dos questionarios serdo utilizados
posteriormente para analise e producéo cientifica, entretanto, a equipe envolvida na pesquisa garante
que a sua identidade permanecera em sigilo, tendo em vista a manutencao de sua privacidade e a de
sua familia.

E importante assinalar que esta pesquisa ndo apresenta risco significativo ao seu estado de
salide, nem do seu bebé&, mas permitird a identificacdo de sinais para alguns problemas de ordem
psicolégica. Se os instrumentos aplicados detectarem sintomas depressivos e ansiosos elevados,
vocé serd encaminhada para atendimento psiquiatrico no Ambulatério do Campus |l da Saude da
UCPel. Caso seja identificado algum atraso no desenvolvimento do seu filho, aos quatro meses, ele
sera encaminhado para atendimento na Clinica Fisioterapia da UCPel. Em caso de constatacao de
abuso ou dependéncia de bebidas alcodlicas ou outras substancias, sera encaminhada para
atendimento no devido local da rede publica de saude.

Vocé é livre para abandonar o estudo em qualquer momento e sem maiores prejuizos ou
danos.

Em caso de diavidas sobre o estudo, maiores informac8es poderdo ser obtidas com os
psicélogos coordenadores do projeto, através dos numeros (053)8118-2197 ou (053) 8113-2049, ou
no Mestrado em Saude e Comportamento (2128-8404).

Declaragéo da Cliente:

Eu, , declaro que apés tomar
conhecimento destas informacfes, aceito participar da presente pesquisa. Além disso, declaro ter
recebido uma coépia deste consentimento e que uma copia assinada por mim sera mantida pela
equipe da pesquisa.

Declaracédo de Responsabilidade do Investigador:

Eu, , declaro ter explicado
sobre a natureza deste estudo, assim como também me coloquei a disposicdo da cliente para
esclarecer as suas davidas. A cliente compreendeu a explicagdo e deu seu consentimento.

Investigador responsavel:

Data: I

Fase do estudo:
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ANEXO 6.9
ENCAMINHAMENTOS
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Encaminhamentos

ESTUDO SOBRE SAUDE E COMPORTAMENTO DE MULHERES NO
PERIODO PRE E POS-PARTO E DESENVOLVIMENTO INFANTIL.

ENCAMINHAMENTO AO PSIQUIATRA
Pelotas,  de de 200 .

Eu, , declaro ter

recebido informacfes sobre 0 meu risco de vida, e por isso fui encaminhada para atendimento
psiquiatrico no Campus Il da Saude (antigo hospital Olivé Leite), localizado na Av. Fernando Osdério,
n° 1586.

Assinatura da paciente Assinatura da pesquisadora

ESTUDO SOBRE SAUDE E COMPORTAMENTO DE MULHERES NO
PERIODO PRE E POS-PARTO E DESENVOLVIMENTO INFANTIL.

ENCAMINHAMENTO AQO FISIOTERAPEUTA

Pelotas,  de de 200 _ .

Eu, , declaro ter

recebido informacBes sobre um indicativo de atraso no desenvolvimento do (a)

, € por este motivo fui encaminhada para

avaliacdo na Clinica de fisioterapia UCPel, localizada na Av. Fernando Osério, n°® 1586.

Assinatura da mae ou responsavel Assinatura da pesquisadora
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PARTE Il - ARTIGOS

Artigo 1. BDNF levels in women with postpartum affective dds and suicidality

Revista: Acta Psychiatrica Scandinavica

BDNF levels in women with postpartum affective disaler and suicidality

BDNF, postpartum mood and suicidality

Abstract
Aims

To investigate serum brain-derived neurotrophitda(BDNF) levels in postpartum
affective disorder (PPAD) women who were at riskgostpartum suicide.
Methods

A cross-sectional study was carried out with wonbetween 45 to 90 days after
delivery. PPAD (depression, manic and mixed episadeé suicide risk were assessed using
the Mini International Neuropsychiatric InterviewiNI). BDNF was assessed using a
commercial ELISA kit. Linear regression aRodissonregression were used for multivariate
analyses.
Results

A hundred ninety women participated in the study3% had PPADs, 7.4% showed
PPAD with suicide risk. BDNF levels were lower wubgects with three or more Stressful Life
Events (p=0.01). The serum BDNF levels of womerhvRPADs presenting suicide risk
were significantly lower than those of women withcuicide risk (1.50 + 1.38 ng/ml and
2.33 + 1.28 ng/ml, p=0.02). In the adjustédissonregression PPAD and suicidality showed

a risk of 10.73(Cl1 2.09 to 55.03) for lowserum BDNF levels.
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Conclusions

Clinicians should enquire postpartum women abaeit thistory of stressful life
events, PPAD, and suicidality. This study showspbiential role of BDNF in the
neurobiology of association of PPAD and suicidalitiis may contribute in

psychiatryclinical decisions.

Significant outcomes:

1. The BDNF levels are significantly low only inoge women with PPAD and
suicidality.

2. There were no difference, in this sample, betwtee BDNF levels and the different
types of PPAD episodes (depression, mania, mixé@nvassociated with suicidality.

3. Stressful life events on gestational period vessociated with low levels of BDNF

in postpartum.

Limitations

1. The cross-sectional design, in which BDNF is snead at one time point, limits
inferences about causality

2. Low statistical power unable us to make adeggaiteralizations to other disorders
beyond PPAD in association with suicidality in teemple.

3. No specific biological measure of stress wasluse

Keywords: postpartum affective disorder, suicidality, serurait-derived neurotrophic

factor (BDNF)
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Introduction

The postpartum period is a time of increased riskew-onset psychiatric illness for
new mothers, and the most serious consequencesofigk is a corresponding high risk of
infanticide and suicide in women presenting postparaffective disordefs Moreover, it has
been proposed that the cumulative impact of sevacbrs, including stressful life events
(SLEs), may play a role in the incidence of podtparaffective disorders (PPADsPPADs
are an important public health concern, particylashen it involves suicide attempts
Prevalence of high suicide risk have varied from #mnore than 15% Indeed, we have
demonstrated that postpartum women with depredsime an increased risk of suicidality,
which is a behavior or attitude that suggests dalddeatior.

The neurochemical mechanisms involved in suicigaie complex, but the putative
role of neurotrophins has consistently been comstieReduced brain-derived neurotrophic
factor (BDNF) expression has been implicated in rieerobiology of stress and affective
disorders, which are contributory factors in sugtidehaviof>®"

Moreover, lower BDNF expression in the blood sammé individuals with suicidal
risk®) and in thepostmortenbrain tissue of people who committed suicide supfre belief
that the brain modulatory functions exerted by tiesirotrophin could be disrupted and could
affect suicide behavidf®'’ Overall, BDNF expression is often reduced in hosavith
neuropsychiatric disorders and in animal modelseafropsychiatric disorders?*3
Although this evidence suggests that BDNF mightypkn integrative role in the
neurobiological basis of neuropsychiatric disordéssinvolvement in PPADs has received
little attention.

The main objective of this work was to understam@neuropsychiatric and biological

factors that contribute to the risk of suicidal &elor in postpartum period. Thus, we
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investigated whether serum BDNF levels are differienwomen who were at risk for

postpartum suicide or who experienced SLEs durregmancy.

Material and methods

A cross-sectional study was carried out in 2008nfiday to October with pregnant
women who were recruited from the Brazilian NatioBgstem of Public Health in Pelotas a
southern Brazilian city. These women were engageateénatal follow-up, and the inclusion
criteria included the following: more than 18 yeald, living in the urban area, not taking
antidepressants and capable of understanding amdpletng the neuropsychiatric
questionnaires in postpartum. Between 45 to 90 dayer delivery, women were re-
interviewed at home and provided blood for BDNFeasment. All subjects answered a
confidential self-administered questionnaire, whicbluded questions about socioeconomic
conditions, age, previous psychiatry treatment,aigesychoactive drugs in the past, previous
suicide attempt, smoking habits, alcohol consunmmptioving with the father and type of
delivery.

PPADs (depression, manic and mixed episode) andefnDisorders (obsessive
compulsive, generalized anxiety, panic, social phalnd posttraumatic stress) were assessed
using the Mini International Neuropsychiatric Intew (MINI Portuguese - version 5.0
Plus)*. MINI is a short structured interview that is caatiple with the DSM-IV criteria. It
was created a dichotomic variable for PPAD (to hamg PPAD or not), as well as, for
anxiety (to have any anxiety disorder or not). Sheidality section of the MINI was used to
obtain data concerning behavior. This section cs&n five questions about suicide thoughts
and suicide behavior in the last month, and onestiue about lifetime suicide attempts.
Furthermore, the MINI enables a risk stratificatamfrsuicide behavior, with severity range of

low, moderate and high, according to the scoringath question as follow: 1) Have you
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wished you were dead? (1 point); 2) Have you watdedarm yourself? (2 points); 3) Have
you thought of committing suicide? (6 points); 49ud you planned how to commit suicide?
(10 points); 5) Have you attempted suicide? (10h{39j and 6) Have you ever attempted
suicide? (4 points). Suicide risk status was deffiag “low” when the scores range from 1-5
points, “moderate” when the scores were 6-9 pants“high” when the scores were equal or
above 10 points. For this research we choose tsid@nsuicide risk only for those women
who had moderate or high risk. Regarding risk scovere dichotomized as absent (low or
absent) or present (moderate or high risk). Thuigjdality is defined to include thoughts of
death or self-harm and suicide attempts in therntasith, as measured by the MINI. After, a
dichotomic variable for association of PPAD anctilality was created.

SLEs were assessed by six questions obtained frerlifé events and coping scdfes
The women were questioned in postpartum period tabw following issues during the
gestational period: the death of someone in theljamgrave sickness, a change of address,
unemployment, disengagement, and the risk of adyorti

Peripheral venous blood samples (5 ml) were catedh anticoagulant-free tubes
(vacutainer system) from all subjects between 0&8d 10:00 pm. The samples were
immediately centrifuged at 5,000g<for 10 min, and the serum was stored at - 80°Cl unti
analysis. The serum levels of BDNF were measuratyws commercially available enzyme
immunoassay kit (DuoSet ELISA Development, R&D 8ys$ Inc., USA). The amount of
BDNF was then determined by measuring the absoeéband50 nm with a SpectraMax M5
(Molecular Devices, USA). All samples and standasgse measured in duplicate, and the
coefficient of variation was less than 5%. The seBDNF levels are expressed as ng/ml.

The data were double-entered into an Epi Info 6.84ftware with an internal
consistency check. Statistical analyses were peddrusing the Stata Statistical Package,

version 9. Descriptive statistics are used to repgbe socio-demographic and clinical
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characteristics of the sample, as well as make adsgns between means (Variance
Analysis) to find associations with the BDNF level&riables were created at the tenth
percentile (10% lower risk) for BDNF to survey thgk and at the ninetieth percentile (10%
higher risk) for SLEs; both of these were dichotorariables.

Linear regression (to evaluated BDNF as a contisueariable) andPoisson
regression (to evaluated BDNF as a dichotomic bég)aadjusted analyses weperformed.
In the adjusted analysis, Poisson regression wed isevaluate thprevalence ratio of the
independent variables associated with the outcdBNE tenthpercentile). All variables
with a p-value< 0.2, when associated with exposition andcome, were included in both
regressions. We considered associations with dye¥e0.05 to be statistically significant.

This work was approved by the Catholic Universitly Relotas (UCPel) Ethics
Committee 2008/30-2007/29 CONEP 44/2008-reg14293 $ubjects provided written
informed consent to participate in this study. Tsmmen with detected psychiatry disorders

were referred to the Psychiatry Service at the UCPe

Results

A total of 190 women participated in the study. tBimition of the sample, mean
BDNF levels according to demographic, socioeconpwistetric and behavior variables are
shown in table 1.

Postpartum affective disorders (PPADs) were founil5.3% (n=29) of women: 3.7%
had unipolar depression, 4.7% experienced manidypomania, 6.8% mixed episodes.
Anxiety Disorders was presented by 13.6% of moth8rgcide risk was exhibit in 9.5%
(n=18) of women, 7.4% (n=14) with PPAD and 2.1%4nhwith only anxiety disorders.
Twelve patients (6.3%) had a lifetime suicide aftenifwenty nine (15.3%) had some

previous psychiatry treatment. Three or more SLEseviound in 12.6% of the whole group.
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In the whole group the mean BDNF level was 2.2632 hg/ml, in PPAD group was
2.08 + 1.32 ng/ml, of suicidality was 1.56 £ 1.3¢/ml and the mean of BDNF levels in
women without suicide risk were 2.33 +1.30 ng/mlomén with PPAD and suicidality had
mean BDNF levels of 1.50 £1.38 ng/ml. Mothers whpearienced two or less SLEs had
mean serum BDNF levels of 2.33 £ 1.30 ng/ml ands¢herho experienced three or more
SLEs of 1.64 = 1.43 ng/ml (table 1).

In bivariate analysis there is no association betwBPAD subjects without suicide
risk and BDNF levels (2.14 £ 1.40 ng/ml; F=0.44.0906). Lower BDNF levels were
associated with suicide risk (p=0.02). The serunNBDevels in those women with PPADs
presenting suicide risk (n=14) were significantbyver than in those women without suicide
risk (F=5.02, p=0.02) (Figure 1A). The serum BDN¥dls in PPAD and with suicide risk
and depression, mania and mixed episodes werexl1680 ng/ml, 1.46 + 1.67 ng/ml and
1.39 £ 1.65 ng/ml, respectively (Figure 1B).

There were no significant differences in the seBBINF levels in women with
PPADs presenting suicide risk according to thentipaar episodes (F= 0.101, P= 0.75).
There is not association between the serum BDNEIdein women with only anxiety
disorders and suicide risk (p=0.28).

Serum BDNF levels were significantly lower in sudtge with three or more SLEs
(90th percentile) (1.64 = 1.43 ng/ml) comparedhose with two or less SLEs (2.33 = 1.30
ng/ml, F= 5.64, p= 0.019) (Figure 1C).

Table 2 shows Multivariate Analysis of data obtdirfeom the Linear andPoisson
regression analysis. Both the linear and Poissgression analyses, adjusted for previous
psychiatry treatment and SLEs, showed sinplaalues.

We performed a regression analysis to determinectwhkariables have the most

impact on the BDNF level. After adjustment in Lingagression, for previous psychiatry
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treatment and SLEs in pregnancy the BDNF levelsvoinen with PPADs and suicidality
were reduced in -0.912(Cl -1.73 — 0.09). In theusi#jd Poissonregression, PPADs and

suicide risk showed a risk of 10.73 (Cl 2.09 — B%for lower serum BDNF level (Table 2).

Discussion

The neuropsychological and neurobiochemical chamggekcated in the neurobiology
of PPADs have emerged as possible biological tardet therapeutic and preventive
interventions to prevent PPAD mothers from attengpsuicide. In this study, we found that
serum BDNF levels were significantly lower in womeith PPADs presenting suicide risk
compared to women without suicide risk. Additiogalvomen with three or more SLEs
during pregnancy exhibited reduced serum BDNF &wshereas women experiencing two
SLEs did not.

Several lines of evidence suggest that BDNF may aleole in psychiatric disorders;
for example, pharmacological interventions thatrove psychiatric symptoms also increase
BDNF expressioh'®. Previous studies have reported that BDNF exprassias lower in
subjects exposed to SLEs, in subjects experienaiffigctive disorders and in suicidal
individuals”’, but the potential implication of these eventsB@NF expression in postpartum
women had not yet been explored. In our study, BN €ls were not able to discriminate
PPADs (depression, manic and mixed episode) fromR®AD women (data not shown).
Similarly, Kim et al. proposed that plasma BDNF® a good marker of major depression
(an affective disorder) but is associated withrasréase in suicidal behavirin accordance
with this proposal, here we showed that lower seBIDNF levels were associated with
suicide risk in PPAD women (Figure 1A). Our findimgfurther substantiated by previous
brain postmortem studies that show significantiwdo BDNF levels and reduced RNA

expression of BDNF's cognate receptor tyrosinedan@ receptor in the hippocampus and
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prefrontal cortices of suicide victims comparedhwlitoth psychiatric patients who have not
attempted suicide and control subje&¥’

Despite the high lifetime rate of suicide, most gleowith depression never attempt
suicide. This fact raises the question as to whyespeople with depression are at risk for
attempting suicide and others are'floEonsidering that various clinical and epidemidatag
studies have identified stressors as an importeht factor for suicide, we additionally
investigated whether SLEs during pregnancy infleeBONF levels. By regression analysis,
three or more SLEs correlated with smaller diffeesnin BDNF levels than did suicide risk
(three- and eight-fold changes in risk, respecivel

However, we do not discount the clinical relevaot&LEs as a factor that influences
suicidal behavior. Indeed, alterations in the st®gstem (particularly hyperactivation of the
HPA axis) are well documented in suicide victimsl &am depressed suicide attempters who
subsequently complete suicide. However, time betwéee suicide attempt and the
examination could account for the differences reggbin some studié%* 24

Furthermore, several arguments suggest that sulogdfeavior is a disorder of its own,
although psychiatric disturbances (such as demmessire major contributing factors. The
presence of psychopathology is a strong predictosucide; however, there is a certain
predisposition to suicide that is independent ef ntain psychiatric disordérsConsidering
the variety of psychological events and biologicladnges that occur during the course of a
pregnancy, it is reasonable to believe that fadtesgpond SLEs and PPADs may be affecting
BDNF levels and suicide risk. Thus, further invgation is required to determine whether the
observed differences in serum BDNF levels are $ipalty related to either mental disorders
or suicide risk during the perinatal period. Selestadies have proposed that impaired
structural and functional plasticity are involvedthe molecular and cellular events that lead

to psychiatric disorders, such as mood disordedssaitidal behavior. Support for this theory
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comes from a variety of studies in major depressgciial subjects that demonstrate a
reduction in the cell number, density and body,simewell as the a reduction in neuronal and
glial density in the frontal cortical or hippocanhfmain areas. Interestingly, the functional
role of BDNF is critically associated with synaptransmission and neuroplasticity, which

are disturbed in subjects with psychiatric disosder
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Figure Captions

Figure 1 Serum BDNF levels in postpartum women. (A) BDNFelswere lower in PPAD
women who showed suicide risk when compared witlmeam without suicide risk. (f =
0.02). (B) Different affective disorder symptomsHRAD women presenting suicide risk. (C)
The BDNF levels of women presenting suicide riskl #mwee or more SLEs were lower than

those of women who experienced two or less SLRs(6.01).
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Artigo 2: Serum NGF, BDNF and IL-6 levels in postpartum mathes predictors of infant
neurobiological development: the influence of difexdisorders

Revista: Biological Psychiatry

Serum NGF, BDNF and IL-6 levels in postpartum mothes as predictors of infant

neurobiological development: the influence of affd@tve disorders

ABSTRACT

Background: Early adverse experiences are assdciatiéh increased risk of
developing psychiatric disorders, although litd&nown about the neurobiological mediators
involved. The mechanisms by which early environmakninfluences may mediate
vulnerability in the development of offspring awéitrther investigation. The present study
correlated the Neurotrophic Growth Factor (NGF),aiBr Derived Neurothofic Factor
(BDNF), Interleukin-6 (IL-6) and cortisol levels ahothers with postpartum affective
disorders (PPAD) with infant neurobiological deymtrent.

Methods: A longitudinal study was performed with21pregnant women and their
infants. Between 60 and 120 days after deliverymeam were interviewed and provided
biological samples for biochemical analysis, ande timfants were examined for
neurobiological-motor development.

Results: Overall, the mothers’ history of affectidesorders, PPAD and anxiety
disorder were associated with infant motor develepmUsing an adjusted linear regression
analysis, history of affective disorder (p=0.147PAD (p=0.049), maternal anxiety disorder
(p=0.043), NGF level (p=0.034) and infant cortisevel (p=0.013) were associated with
infant motor development. Using a factorial anaysi primary components, two components

were restrained. The psychological factor was ataraed by a positive loading of a history
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of affective disorder, PPAD and anxiety disordeor Ehe biological factor, infant cortisol

adhered negatively with infant motor developmenit, KGF was positively associated. The
psychological factor had a negative association, tba biological factor had a positive
association with infant motor development.

Conclusions: There are few studies that have fatosehe relationship of biomarkers
and infant neurodevelopment. Taken together, tbgical and psychological components
of the effects observed in this study show how @éhesmplex processes affect infant
development, considering that these factors arg ankingle part of the developmental

context.

KEY WORDS

Postpartum affective disorder, NGF, BDNF, cortismlant neuromotor development.
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INTRODUCTION

Several studies have demonstrated the influencethef mother on infant
neurobiological development (1). When the mothds feo provide adequate incentives to
offspring in the first months of life, the chanckaosignificant loss in neurobiological and
psychological development increases (2). Matereatigdation may occur due to postpartum
affective disorders (PPAD) (3). Mothers with affeetdisorder spend less time positively
interacting with their children and show more insistent and ineffective child management
strategies than non-depressed parents (4).

Early adverse experiences in humans are assocwithdincreased risk for the
development of psychiatric disorders, althoughlelitts known of the neurobiological
mediators of this effect (5; 6; 6). Neurotrophinsls as nerve growth factor (NGF) and brain-
derived neurotrophic factor (BDNF), which play andiamental role in brain function and
neuroprotection and are affected by stress, arel gaodidates for the transduction of the
effects of adverse events to changes in brain fumcf7; 8; 9). Interleukin (IL)-6 is a
proinflammatory cytokine and an important messemgelecule in the immune system that
also influences the brain and the neuroendocristesy(10).

Human data and animal studies have suggested hbatetationship between the
guality of early environment and emotional respagds mediated by maternal influences on
brain development (11; 12; 13). The mother's mddwafunction on environmental input is
essential for the facilitation and inhibition ofpetience-dependent maturation of the child's
developing biological structures, particularly nghiological structures (14). This function
influences motor development (MD) at birth and awngs during the first 12 months (15; 16;
17). A study by Abbott et al. of the relationshigtlween aspects of the household

environment and children's motor development tHab addresses the contribution of
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multiple subsystems to the acquisition of motorllskin children suggests that an
environment with greater support and more stinsikgsociated with higher levels of MD in
children (18). Early experiences that result in disguption of the mother-infant relationship
have long-term influences on behavioral and endeasponses to stress (19).

The mother also plays an important role in the l&gun of stress responsiveness of
the offspring (19; 20). Although most research gpdthalamic-pituitary-adrenal axis (HPA)
regulation during ontogeny has focused on intrinsgulatory factors, it appears that extrinsic
factors also play an important role in this regolat In particular, maternal factors appear to
disrupt the homeostasis of the infant's HPA axis ). Experiments by Denenberg in the
1960s demonstrated that the “emotional state” efrttother affected the emotional state of
the offspring (23). The so-called “maternal mediatihypothesis, first proposed in the ‘70s
(24), states that changes in maternal behaviorriedee effects of early manipulations in the
offspring. This hypothesis has been confirmed, aérect relationship between variations in
the level of maternal care and the developmemaividual differences in the behavioral and
neuroendocrine responses to stress of the offshasdgeen described (25; 26).

The molecular mechanisms by which early envirortadanfluences alter the circuits
that may mediate the development of offspring ae¥yvcomplex and await proper
investigation (27; 28). The goal of the presentgtwas to correlate NGF, BDNF, IL-6 and
cortisol levels in mothers and infant cortisol lievevith affective disorders during the

postpartum period with infant neurobiological deghent.

METHODS
From July to September 2008, a longitudinal stuflypregnant women and their
subsequent infants (i.e., dyads) was performed.widraen were recruited from the Brazilian

National System of Public Health in Pelotas, a Iseut Brazilian city. The subjects
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underwent prenatal follow-up, and the inclusionerra included the following specifications:
more than 18 years old, living in the urban ared taking antidepressants or mood regulators
and capable of understanding and completing theopsychiatric questionnaires in the
postpartum period. Between 60 to 90 days aftevesli the women were re-interviewed at
home and provided blood for NGF, BDNF, and IL-6eadetination and saliva for cortisol
analyses. Cortisol was measured using salivaryddmeboth mothers and infants. In th8 4
month of life, infants were evaluated for neurobgtal - motor development. All women
answered a confidential self-administered questoenthat included questions about
socioeconomic conditions, age, previous psychidtdatment, use of psychoactive drugs in
the past, previous suicide attempts, smoking habitohol consumption, living with the
father and the type of delivery.

PPADs (depression, hypomanic/manic and mixed epjsadd anxiety disorders were
assessed using the Mini International Neuropsycbiatterview (MINI Portuguese - version
5.0 Plus) (29). MINI is a short structured intewvithat is compatible with DSM-1V criteria. It
establishes a dichotomic variable for the presen@dsence of PPAD.

Stressful life events (SLEs) were assessed by melassx questions obtained from
life events and coping scales (30). The women vgerestioned in the postpartum period
about the following issues during the gestatioraiqa: the death of someone in the family,
grave sickness, a change of address, unemploydisahgagement and the risk of abortion.

The Alberta Infant Motor Scale (AIMS) was used toaleate the infants’
neurobiological -motor development (31). The AIM&ich is an observational assessment
scale, is designed to measure gross motor mataratioinfants from birth through
independent walking (18 months). Based on theadlitee, 58 items were generated and
organized into four positions: prone, supine, rgittand standing. Each item describes three

aspects of motor performance: weight-bearing, pesand antigravity movements. Each
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participant’s raw score was obtained by addingsitwes of each scale. The raw scores and
the ages of the infants were displayed in a grapbrder to identify the percentile of infant
neurobiological - motor development. In this studyg used the AIMS score for analysis.
Three experienced physiotherapists who were blirfdedhe outcomes applied the AIMS
testing. A concordance analysis was performed atbiéginning and in the middle of the
measurements.

Peripheral venous blood samples (5 ml) were catech anticoagulant-free tubes
(vacutainer system) from all subjects between 08:00 and 1@@0. The samples were
immediately centrifuged at 5,000gfor 10 min, and the serum was stored at -80°C until
analysis. Serum levels of NGF, BDNF and IL-6 wereasured using a commercially
available enzyme immunoassay kit (DuoSet ELISA Dgwaent, R&D Systems Inc., USA).
The amount of BDNF, NGF and IL-6 was determinedri®asuring the absorbance at 450 nm
with a SpectraMax M5 spectrophotometer (Moleculavibes, USA). All samples and
standards were measured in duplicate, and theiceetf of variation was less than 5% (Haas
et al., 2010). The serum NGF, BDNF and IL-6 le\ats expressed as ng/ml.

Saliva samples (1 ml) were collected in sterilerotighes from all subjects between
08:00 and 10:00 p.m. The samples were immediatijrituged at 5,000 g for 10 min, and
the supernatant was stored at -80°C until anal§gBvary cortisol was measured in duplicate
samples with a commercially available High SensitivSalivary Cortisol enzyme
immunoassay kit (Salimetrics®, USA). The amountaitisol was determined by measuring
the absorbance at 450 nm as described above. Wjplea and standards were measured in
duplicate, and the coefficient of variation wassléisan 5%. The salivary cortisol levels are
expressed asg/dl.

Data was double-entered into an Epi Info 6.04dvs® application, and an internal

consistency check was conducted. Statistical aeslysere performed using the Stata



126

Statistical Package, version 9. Descriptive siatistwere used to report the socio-
demographic information. Clinical characteristicé the sample used to assess infant
neurobiological - motor development (i.e., the AINBSore) were analyzed using one-way
ANOVA. Bonferroni correction and correlations withihe AIMS scores and biological
markers was analyzed using a Spearman correldfioa. Spearman correlation was used
because the distribution of biomarkers does nbthé requirements of kurtosis and skewness
to normal variables. The variables included in bate analyses were as follows: in the first
level, social class, maternal age, type of delivenyant sex, prematurity, birth weight,
smoking, alcohol consumed in last year; in the sddevel, history of affective disorders,
postpartum affective disorder (PPAD), type of PPAPisode, mother anxiety disorder,
mother BDNF level, mother NGF level, IL-6 level, ther and infant cortisol levels. Linear
regression of infant neurobiological - motor deypahent (i.e., the AIMS Score) was used for
all variables with a p-value< 0.2 when associated with exposition aodicome. We
considered associations with a p-valu®.05 to be statistically significant. Furthermote,
determine the grouping of the associated factorth wnfant motor development, we
conducted an exploratory factorial analysis. Theaetion method was Primary Component
Analysis (PCA). Thevarimaxrotation was used to facilitate the data integiren, retaining
independence of the factors. Only the variables thed statistical significance in the
regression analysis were included. Factorial laggligreater than or equal to 0.3 were used to
establish the factor to which each variable adhered Kaiser-Meyer-Olkin (KMO) test was
conducted to verify sample adequacy in relationthe factorial analysis of primary
components, which was adequate when greater thaqgual to 0.5. In the same direction,
Bartlett’s test of sphericity was performed and wassidered significant when less than 0.05.
Finally, to obtain a fuller comprehension of tlesults, we performed another linear

regression analysis with the generated factor sdaarBCA.
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This work was approved by the Catholic Universitly Relotas (UCPel) Ethics
Committee 2008/30-2007/29 CONEP 44/2008-regl14233 $ubjects provided written
informed consent to their participation in thisdstu The women with detected psychiatric
disorders were referred to the Psychiatry Serviceha UCPel. Infants with low motor

development were referred to the UCPel physiothecdipic.

RESULTS

A total of 160 women and their offspring were idéed in the defined period; 5% of
the women in the study did not allow their childtenbe evaluated. The mean age of the
women was 24.51 + 6.09 years, and most of them2§86) belonged to a low socio-
economic class. A majority of the participants 82) were living with the baby’'s father.
During pregnancy, 22.9% of the women smoked att |@asigarette/day, and 34.9% had
consumed alcohol within the last month. Exclusivealst feeding, at least in the first month,
was observed in 90.1%. During the postpartum evaluaunipolar depression was measured
in 4.6% of the women, mania or hypomania in 5.2% iaixed episodes in 5.2%. The overall
prevalence of PPAD was 15.1%; of the women affed®@d86% had a history of affective
disorder during the gestational period. Some (8)68&d more than one previous episode and
had used medication in the past. Age, smokinghalcoconsumption, living with the father of
the baby, social class, type of delivery, breastliieg, prematurity, birth weight and stressful
life events were not associated with infant motewedopment. History of affective disorders,
PPAD and anxiety disorder were associated withninfaotor development. The biomarkers
associated with infant motor development were td-Nevels of the mothers and the cortisol
levels of the infants. The mothers’ BDNF, IL-6 agamitisol levels were not associated with

infant MD (data shown in Table 1).
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A correlation within the biomarkers was conductdd6 and NGF had a positive
correlation (r=0.575; p=0.001), and NGF had a pasitcorrelation with infant motor
development (r=0.207; p=0.026). IL-6 did not haveligct correlation with infant motor
development (r=0.040; p=0.663). Nevertheless, NG& & negative correlation with infant
cortisol levels (r=-0.147; p=0.054). Breastfeediiog at least one month had a positive
correlation with NGF (r=0.194; p=0.037) but was nagsociated with infant motor
development (p=0.290) or with PPAD (p=0.111).

In an adjusted linear regression analysis perfdrmi¢h the variables that remained in
the model (p<0.2), a history of affective disor@@r0.147), PPAD (p=0.049), mother anxiety
disorder (p=0.043), NGF levels (p=0.034) and infaotisol levels (p=0,013) were associated
with infant motor development (Table 2).

Figure 1 shows a primary component analysis (P@9rtlett’'s test was highly
significant (p=0.001) with a KMO of 0.63, indicagjrihe validity of performing the analysis.
In a factorial analysis of primary components, twomponents were restrained. The
explanation of the total data variance was 65.3@&tues with a load above 0.3 demonstrated
with which factor each component adhered. We hagggdated Factor 1 as the psychological
factor; this factor was characterized by the pesitoading of a history of affective disorder,
PPAD and anxiety disorder and explained 43.91%efariance. In factor 2, which we call
the biological factor, the components that adheveck infant cortisol level and NGF level,
these explained 21.48% of the variance. Infantismradhered negatively, but NGF adhered
positively.

Table 3 shows the results of subjecting the scactofs from the PCA to regression
analysis. The psychological factor had a negatssoe@iation, but the biological factor had a

positive association with infant motor development.
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DISCUSSION

This study hypothesizes two distinct dimensionat tepresent the bases of infant
neurobiological — motor development. The restraifagtiors — psychological and biological —
explained 65.3% of the variance. This result isstgtent with the results of other studies that
have pointed to the importance of psychiatric Bé mothers and of biochemical influences
on infant neurobiological development (1; 8; 9;.18though this study is limited by the fact
that the components observed here represent aupset of the psychological and biological
aspects involved in the process of infant motorettgument, the consistency of the findings
of this study must be considered.

Similar to the findings of previous studies (4) thothers in our sample with a history
of affective disorder, PPAD or anxiety disorderded to have offspring with low motor
development. In the original experiments by Deneglaad colleagues, it was clearly shown
that the mother-infant relationship had decisiviea$ on infant development. In particular,
the “emotional state” of the mother affected thisming (23). The mother’s psychological
sickness interferes with her ability to take cafehe infant (32). In other words, healthy
mothers are more capable of becoming involved \lidir offspring and providing an
appropriate emotional environment. The healthy migthhn our study had increased levels of
NGF, and we observed an association with betteminmotor development. These results
may possibly be explained by the study about fglimlove from Emanuele (33). According
to his findings, NGF levels are significantly highe subjects in love. His study suggests that
elevated NGF levels may be related to specific @nst such as intensely focused attention
on a preferred individual, emotional dependencyd craving for emotional union with this
beloved, and euphoria and increased energy to amaitite relationship. Our results could be

hypothetically explained by considering that the tmeo-infant relationship is a love
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relationship and that when the mother is capablélihg in love with her offspring, this
infant will have better development.

The importance of early affective interactions iavelopment, although already
described in the work of Freud and other pioneérthe study of development, has been
given specific attention only in recent years (32). Although the theory of love has been
little exploited and is still incomplete (33), & possible that certain aspects of the mother-
infant relationship might be explained by changesevels of oxytocin. This hormone has
been called an attachment hormone because of l&iorship to maternal bonding
(Figueredo, 2003). Several studies have found thgher levels of this hormone are
associated with better maternal bonding (35; 3®%)our study, we did not analyze oxytocin
levels. However, associations of oxytocin and N@¥els have been reported. Luppi has
pointed out that the high levels of oxytocin preaseuaring labor and lactation can increase
NGF levels in animal models (37).

The NGF levels of the subjects in this study casitraith data collected in other
studies and suggest that different emotional staiight be associated with changes in NGF
levels. (38). In preclinical studies that modelladversity, maternal separation stress affects
the levels of NGF, BDNF and cortisol in the limtaceas of offspring and produces long-
lasting changes in emotional behavior and impaiesgponses to stress, suggesting that these
neurotrophins may participate in the mechanismuhaerlies social bonding (39; 40; 41, 42;
43;). The fact that we did not collect blood samspl®m the infants is a limitation of our
study.

We observed no association of maternal BDNF lewets PPAD or infant motor
development or of maternal NGF levels with PPADisTimay be because the PPAD in the
mothers of our sample was at an early stage. K&aptana et al. found that neurotrophin

levels were decreased only in the late stage adctafke disorders (44). Moreover, the
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methodological design of the present study may Ipageented us from drawing conclusions
regarding the role of neurotrophins and PPAD. Thtaldished relationship between
increased levels of NGF and better scores for migwelopment suggests that mothers who
were capable of responding to a stressful situadicch as gestation, delivery and/or child-
rearing had elevated NGF levels in response tasess@nd, as a result, were ready to get
involved with their children. In our sample, matgr NGF levels were negatively correlated
with infant cortisol levels; this observation cdrovates the hypothesis of an adequate
response of healthy mothers. However, mothers RRAD showed lower NGF levels, and
their offspring had higher cortisol levels and paamotor development. In a study conducted
in southern Brazil, Motta el al. demonstrated that cortisol levels of infants whose mothers
had affective disorder were significantly highearhthose of controls; this shows that the
functioning of the HPA axis is increased in theamtt of mothers with affective disorder (45).
Carlson & Earls observed the motor developmennfaints between 2 and 9 months of age.
They pointed out that, compared to infants whodiveth parents, institutionalized children
had poorer neuromotor development. The morningswrievels of all the children in their
study showed an inverse correlation with motor arehtal development as measured by the
Balley scale (46).

Few studies have focused on the relationship ofrateaphins and infant
neurodevelopment (32). Rather than a simple interféhis relationship is likely to be a
complex one in which various aspects are correlatetlinfluence each other. Until now, the
genesis of this matter and how much one compon#inences another has been unknown.

Studies on the relationship between neurotropantstheir receptors and effects are
being conducted, but a great deal of the infornrmatitat has emerged from these studies
remains to be interpreted. One must look beyondspeeific cascade that is being activated

(47). The factors studied in the present work aagkers, and use of these markers alone does
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not provide an adequate means of evaluating psggtuall illness and its repercussions on
infants. Taken together, the biological and psyobiolal components described in the present
study provide a more realistic idea of how the clexprocess of infant development occurs,
considering that individual neurobiological factarg only a single part of the developmental

context.
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Table 1

Sample characteristics according to

Score)

infant neutobioal - motor development (AIMS

Characteristics N(%) AIMS SCORE p-value
Mean (xSD)

Social class #

Aand B 15 (9.86%) 19.30 (£3.74) 0.533

C 84 (55.26%) 19.43 (+4.07)

Dand E 53 (34.86%) 19.94 (+3.66)

Maternal age (in complete years of life) #

Less than 24 years old 83 (54.60%) 19.50 (3.93) 0.425

24 or more years old 69 (45.39%) 18.93 (4.33)

Type of delivery #

Normal 87 (57.23%) 19.35 (3.98) 0.862

Caesarean 65 (42.76%) 19.22 (4.38)

Infant sex #

Male 71 (46.71%) 19.32 (3.99) 0.852

Female 81 (53.28%) 19.18 (4.37)

Prematurity #

No 147 (96.71%) 19.89 (2.00) 0.573

Yes 5 (3.94%) 16.63 (4.38)

Birth weight #

2,500 g or more 146 (96.05%) 19.44 (4.03) 0.418

Less than 2,499 g 7 (3.94%) 20.71 (4.02)

Breastfeeding (at least 1 month)

Yes 137 (90.13%) 19.58 (4.06) 0.514

No 15 (9.86%) 18.93 (3.76)

Breastfeeding in%month

Yes 94 (61.84%) 19.59 (3.90) 0.681

No 58 (38.15%) 19.41 (4.11)

Smoking #

Never 87 (57.23%) 19.25 (4.32) 0.525**

In the past, not during pregnancy 22 (14.47%) 20.15 (3.24)

In pregnancy and now 43 (28.28%) 18.60 (4.04)

Alcohol consumed in last year #

No 99 (65.1%) 19.28 (+4.23) 0.702*

Yes 53 (34.8%) 18.90 (+3.50)

History of affective disorder #

No 136 (89.47%) 19.33 (#4.22) 0.147

Yes 16 (10.52%) 17.53 (£3.84)

Stressful life events in pregnancy #

2 orless 133 (87.50%) 19.40 (#4.01) 0.254

3 or more 19 (12.50%) 18.17 (+4.90)

PPAD #

No 129 (84.86%) 19.67 (+4.09) 0.003

Yes 23 (15.13%) 16.86 (+3.69)

Type of PPAD episode #

None 129 (84.86%) 19.67 (+4.09) 0.001*

Unipolar depression 7 (4.60%) 18.42 (x2.22)

Mania 8 (5.26%) 17.22 (+4.08)

Mixed episode 8 (5.26%) 14.85 (+3.89)

Anxiety #

No 132 (86.84%) 19.71 (#3.93) 0.000

Yes 20 (13.15%) 15.88 (#4.15)

BDNF level ## 2.39 (1.28) 0.042 0.669**

NGF level #i# 243 (1.27) 0.231 0.010**

IL-6 level ## 2.06 (1.37) 0.040 0.663**

Maternal cortisol level ## 1.12 (0.96) 0.118 0.220*

Infant’s cortisol level ## 1.32 (1.73) -0.152 0.686

*ANOVA, Bonferroni
**Spearman Correlation
#N (%)

##Mean (£SD)
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Linear regression of infant neurobiological - motvelopment (AIMS Score), history of
affective disorders, postpartum affective disord®PAD), maternal anxiety disorder,

maternal NGF levels and infant cortisol levels

Adjusted Linear Regression Coefficient (95% ClI) gue
History of affective disorder -1,07 (-3,64 to 1,48) 0.147
PPAD * -1.35 (-2.70 to -0.08) 0.049
Maternal anxiety disorder * -2.89 (-5.69 to -0.91) 0.043
Maternal NGF level * 0.59 (0.46 to 1.13) 0.034
Infant cortisol level * -0.31 (-0.55 to -0.06) 031

*Variables adjusted for each one and for historgfééctive disorder

Figure 1
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Table 3

Linear regression of extract factor from Primaryn@pmnent Analysis (PCA)

Linear regression coefficient p-value
(95% Cl)
Factor 1 — Psychological Factor -1.486 (-2.25 t@2D 0.000
Factor 2 — Biological Factor 1.031 (0.351t0 1.70) 0.003
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Abstract

A cohort study was conduct with 397 women randos@lected from the Brazilian
National System of Public Health, to describe thevalence rates of infant sleep problems at
12-month of life, and its association with chrotycand severity of maternal depressive
symptoms. Mothers were assessed, first, from the®3he 13' week postpartum and then at
12 months after delivery, with EPDS and self-ratqgestionnaire regarding babies’ sleep
behavior. After controlling for possible confounslebabies whose mothers had severe

chronic depressive symptoms were at higher riskheep disorders at 12 months of birth.

Keywords: postnatal depression, chronicity, severity, slasprders, infant
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1. Introduction

Infant sleep problems are significant disturbancethe first year of life, with
prevalence rates raging from 14 to 46% (Hiscock Afake, 2001; Martin, Hiscock, Hardy,
Davey e Wake, 2007). Early reports have pointednadncy to sleep problems persist over
time (Gregory and O’Connor, 2002). Futhermore, [slédficulties could also shape affect,
attention, cognitive and language development (D2896; Dearing, McCartney, Marshal
and Warner, 2001; Tronik and Reck, 2009), and hasen found to forecast behavior
problems (Gregory and O’Connor, 2002).

Maternal post-natal depression is a modifiable fégltor for the development of sleep
problems in the child (Bayer, Hiscock, Hampton aNdke, 2007). Moreover, depressed
mothers have been seem to spend less time pogititeracting with their children and to
show more inconsistent and ineffective child manag® strategies than non-depressed
parents (Cicchetti and Toth, 1995; Field, 2010)erEfore, as the depressive symptoms
worsen and persist, a greater impact over the diddp is expected. We report here the
prevalence rates for sleep problems at 12 monthgepfwith emphasis in the impact of

chronicity and severity of maternal depressive symg over their child’s sleep.

2. Methods

A cohort study was conduct with a representativepda of mothers enrolled in the
Brazilian National System of Public Health from thty of Pelotas, southern Brazil. Between
July and December 2007, we randomly selected 3@gnant women engaged in the
Antenatal Health Program (SIS — pré-natal), whiepresents 40% of all deliveries of the

period.
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Mothers were visited after 9-12 weeks postpartuch B months after delivery. The
Edinburgh Postpartum Depression Scale (EPDS) inalislated Portuguese version (Santos
et al., 2007) was applied to detect mother’'s degpressymptoms. Severity of maternal
depression was based on EPDS scores as follow:depdession (from 10 to 12) and severe
depression (13 or more). Chronic cases were datednby the presence of depressive
disorder in both assessments.

For the assessment of sleep problems in the babidsitem self-rating questionnaire
was applied in both mothers and fathers, askingutabite following dysfunctional sleep
behavior observed in the last week: (1) sleep rtttae 12h per day or less than 12h per day,
naps included; (2) nighttime awakenings; (3) absasicsleep routine and (4) sleep terror. We
considered sleep problems when two or more of thebaviors were consistently present in
both reports.

The following variables were considered as potént@founders: maternal age,
socioeconomic status (according to the Economisgifiaation for Brazil of the Association
of Population Survey Companies, in which the higimesome level is “A”, middle class is
“C” and the lowest is “E”), maternal years of schiog, living with partner, working outside
the home, birthweight, gender, prematurity, troakdebirth, number of sickness period in the
last month, number of medical consults in the fyrsar of life, breastfeeding and paternal
depression (assessed with EPDS). In order to @lofdr maternal mood-related sleep
symptoms, we used the question 7 of EPDS (EPD¥ghvstates: “I have been so unhappy
that | have had difficulty sleeping”.

Data entry used Epilnfo 6.4 software with dual kegyin and subsequent consistency
check. Statistical analyses was performed withaS3asoftware and SPSS 10.0 for windows.
Univariate analysis was used to assess sampleraathastics. Associations between sleep

problems and the independent variables were venfigh the Pearson chi-square test, with
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assumed level of significance @<0.05 In order to identify and control potential
confounders,Poissonregression was performed, according to the preloestablished
hierarchical model, with the follow disposition:csmdemographic variables (maternal age,
socioeconomic status, maternal years of schoolivigg with partner, working outside the
home) at the first level; birth related variablesthweigth, gender, prematurity, troubles at
birth) at the second; child health variables (numdiesickness periods in the last month,
number of medical consults in the first year oé libreastfeeding) at the third; and parental
psychopathology (paternal depression and mateeyakdsion) at the fourth levels. Only the
variables showing<0.2 remained in the model.

The study was approved by the local committeedeearch ethics. The women could
refuse to participate. Confidentialty of data aratecwith information management was

assured. Parents showing depressive disorder weteaspsychiatric care.

3. Results
In the perinatal study, we identified 397 dyads {fmeo — liveborn children), all of

women then were followed from thé"Qo the 13' week postpartum, 366 dyads were
evaluated 12 months after delivery. Regarding sohagacteristics of the studied population,
mean maternal age was 26.2 (+-6.6) years, aboubhtde children belonged to middle class
families (socioeconomic class “C”), and 76.5% a# thothers were living with a partner. As
for the children, 6.1% were birthweight and 35.7%npature. The prevalence of maternal
depression was 22.7% in postpartum, 24.6% at 12thmogpostpartum. We observed that
12.3% of the mother presented depression onlyarptstpartum period, 14.2% at 12 months
postpartum, whereas 10.4% of the mother reportednah depressive symptoms. Sleep
problems arise in 35.8% of the babies at 12 mouitth$e. No association was found between

maternal mood-related sleep disturbance (EPDS7)rdadlt’s sleep problems (p=0.38).
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After controlling for possible confounding variablewe observed that severity of
maternal depression had a significant impact itdodm’s outcome. As shown in Table 1, the
risk of sleep problems for those children whose hert presented new onset severe
depression at 12 months [2.20; 95% confidence viatg(Cl): 1.19-4.35] was higher than
observed among mild depressed mother's offsprin7(195% CI. 0.48-5.13). When
chronicity was taken into account, we observeddtitianal risk of 2.20 (95% CI: 0.62-7.86)
for mild chronic depressed mother, and even higBeés8; 95% CI: 1.15-5.63) for chronic
severe cases. Moreover, a linear trend could berobd toward a higher risk of sleep

problems as severity and chronicity of mother’srdepive symptoms increases (p=0.05).

4. Discussion

To our knowledge, this is the first study to assése impact the severity and
chronocity of maternal depression over the chisleep in a developing country.

We have detected that as severity and chronodityaiernal depressive symptoms
increases, sleep problems in the child at 12 maowithise life increases, even after contolling
for possible confounders. This find is consisterthvprevious reports regarding behavioral
and cognitive outcomes (Brennat d., 2000), suggesting that long-lasting and severe
maternal depressive symptoms could play importate in the development of sleep
disorders in the infants (Warren, Howe, SimmensaflD2006). Of interest, we found no
association between infant sleep problems and madtanood-related sleep disturbance,
which points toward the possible relevance of otkatures than maternal sleep in mediating
the association of maternal depression and infaepsproblems. This find is in contrast to a
recent pilot study (Meltzer e Mindell, 2007), altlyl dissimilarities of instruments used to

evaluated sleep problems could account for thersievieesults.
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The results of the present study should be ing¢edrin the light of its limitations.
First, we have used a questionnaire instead oflgective method to assess child’s sleep
problems. An attempt to control this shortcomingswaade by using both mothers and
fathers report of child sleep. Second, we did pgiyaclinical interviews to subjects, and this
represents a methodological weakness. Howeverff qdmts and diagnostic interviews can
both be valuable tools to obtain a realistic meagiirmood disorders in parents (Gibson et
al., 2009; Pinheiro et al., 2006; Santos et &Q72. Finally, the mothers did not have an
objective measure about possible sleep disordessieker a recent study has showed no
association between maternal depression and mstlsbeep pattern in postnatal period
(Dorheim, Boondevik, Eberhard-Gran e Bjorvatn, 2009

Overall, these findings strengthen the argumeat thaternal depressive disorder
could have deleterious effect in the child’s sléégarren, Howe, Simmens e Dahl, 2006),
even more in chronic and severe cases. Therefoven ghe possibly mutual influences
regarding maternal depressive symptoms and clekps|Dennis e Ross, 2005; Lam, Hiscock
e Wake, 2003; Warren, Howe, Simmens e Dahl, 2088&gntion must be given to this

interaction.
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Table 1
Prevalence rates for maternal depression and irdiaep problems, with adjusted relative
risks and 95% confidence intervals (Cl) for infahtep problems as related to maternal

depressive disorder

Maternal depression Sample Sleep problems Relative risk (95%ClI) P

distribution n=366 prevalence n=131

(%) (%)
No depression at any point 231 (67.1) 72 (31.2) eRefce 0.05*
Postpartum depression only 45 (12.3) 14 (31.1) 9 (%0 —1.98) 0.99
New onset mild depression at 12 month 12 (3.3) (4157) 1.57 (0.48 -5.13) 0.44
Mild chronic depression 10 (2.7) 5 (50.0) 2.2B0- 7.86) 0.22
New onset severe depression at 12 months 40 (10.9) 20 (50.0) 2.20 (1.19 - 4.35) 0.02
Chronic severe depression 28 (7.7) 15(53.6) 256(- 5.63) 0.02

*p-Value for linearity test
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PARTE Il - CONSIDERACOES FINAIS

O presente trabalho apresentou em sua primeira@ marprojeto de um estudo
longitudinal de base populacional em mulheres n@og@e gravidico-puerperal e seus bebés
com corte transversal.

Cumpridas as etapas de elaboracdo e execucamj@topprocedeu-se a analise dos
dados e confeccdo dos trés artigos cientificoscguguseram esta tese. A presente sessao
destina-se a conclusdo dos artigos cujo objetivojuoto visa uma compreensao dos
transtornos do humor no periodo gravidico-puerpemfangendo as repercussdes
neurobiolégicas e psicologicas tanto na vida dakenes como de seus bebés.

Com a finalidade de facilitar a compreensdo dokad@as, 0s objetivos serdo
apresentados junto dos principais resultados da eaiigo, levando em consideracdo as
hipoteses delineadas no projeto.

O primeiro artigo procurou compreender a relagatveea experiéncia de eventos
estressores durante a gestagdo, transtornos dor leuriszo de suicidio destas mulheres no
periodo pds-parto e 0os seus respectivos niversoséte BDNF.

Os resultados obtidos neste artigo nos proporcion@sposta para as seguintes
hipoteses anteriormente formuladas:

HIPOTESE | — A prevaléncia de transtornos do hummr mulheres no periodo

gravidico-puerperal estd de acordo com a encontredditeratura Esta hip6tese foi

confirmada, uma vez que os dados da literaturadaboprevaléncia de transtornos do humor
entre 13 e 20% e em nosso estudo constatou-serenaédncia de 15.3%.

HIPOTESE |l — Existe associacio significativa emtamstornos do humor no periodo

pés-parto e risco de suicidi&sta hipétese foi confirmada pela alta prevakriestes

transtornos entre as mulheres que apresentaram discsuicidio. Risco de suicidio foi
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observado em 9.5% das mulheres, destas 77.89%enfaeam transtorno do humor
associado ao pos-parto.

HIPOTESE Ill — Mulheres no pds-parto com histéria tlatamento anterior para

doenca psiquiatrica prévia apresentam menoressndeiBDNE Analisou-se a associacao

entre tratamento psiquiatrico anterior e BDNF, hdwendo confirmacéo da hipotese. Apesar
de se manifestar uma tendéncia inicial, apds deaflas variaveis, ndo ofereceu associagao.

HIPOTESE IV — Mulheres no periodo pés-parto comstarnos do humor e risco de

suicidio apresentam niveis de BDNF, NGF, IL-6 disof alterados em comparacdo aguelas

sem transtorno do humo€omo ja explicitado, neste primeiro artigo avalis a associacao

dos transtornos do humor e risco de suicidio calteaacdo dos niveis de BDNF. O fato de
uma mulher apresentar transtorno do humor no pds-pao esteve associado ao nivel sérico
de BDNF, entretanto, mulheres que associado asttmano do humor apresentavam risco de
suicidio tinham seus niveis séricos de BDNF sigaiivamente mais baixos do que aquelas
gue ndo apresentaram risco de suicidio, o queroomidi em parte nossa hipoétese.

HIPOTESE V — A exposicdo a eventos estressoresddene periodo gestacional esta

associada a transtorno de humor e risco de suigidigpds-parto Esta hipotese teve

corroboracdo parcial. Ter sido exposta a elevadmendl de eventos estressores esteve
associado ao transtorno afetivo neste periodo.niParéexposicdo a eventos estressores de
vida na gestac&o ndo se associou ao risco deisuilcighos-parto.

HIPOTESE VI — A exposicdo a eventos estressoregidie no periodo gestacional

estd associado a niveis mais baixos de BDNF em emadhno pds-partoEsta hipétese

ganhou forca apds a andlise de dados deste akigemo apos o ajuste para tratamentos
psiquiatricos prévios os niveis séricos mais bal@esBDNF foram encontrados naquelas
mulheres que haviam sido expostas a trés ou maistes estressores durante a gestacao

guando comparadas aquelas maes menos expostageatsseFortalece a ideia que baixos
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niveis de BDNF podem estar associados a exposigaanaior frequéncia de eventos
estressores.

O segundo artigo é direcionado para a busca dela#® do impacto do adoecimento
mental da mae durante o pos-parto no desenvolvormeotor de seus bebés. Nesta procura
buscamos detectar a relacdo de transtornos de humnperiodo pdos-parto, niveis séricos
maternos de NGF, BDNF e IL-6 e salivares de cdrtd® mae e do bebé com o
desenvolvimento neurobioldgico - motor destes hebés

Os resultados obtidos neste artigo nos permiteponeer ou inferir respostas para as
seguintes hipoteses:

HIPOTESE | — A prevaléncia de transtornos do humor mulheres no periodo

gravidico-puerperal estd de acordo com a encontredditeratura Esta hipotese foi

confirmada, uma vez que os dados da literaturadaboprevaléncia de transtornos do humor
entre 12 a 20% e em nosso estudo constatou-serenvaéncia de 15.1%.

HIPOTESE IV - Mulheres no periodo pds-parto comgtarnos do humor e risco de

suicidio apresentam niveis de BDNF, NGF, IL-6 disol alterados em comparacdo aguelas

sem transtorno do humoNo segundo artigo, embora n&o tenha sido estestecho,

avaliamos a associacdo entre os transtornos dorheiralteracdes dos niveis maternos de
BDNF, NGF, IL-6 e cortisol, tanto maternos quantis dbebés. Esta hipotese ndo ganhou
impulso, pois BDNF, NGF, IL-6 e cortisol maternasmn o cortisol do bebé apresentaram
associagcdo com a presenca de transtornos do humor.

HIPOTESE VII — Transtornos do humor maternos plieard o desenvolvimento

neurobiolégico dos bebés desencadeando menor deskop motor, indicando

provavelmente menor maturacdo motdtata hipotese foi fortalecida uma vez que beleés d

maes com transtorno do humor no pés-parto obtiverseores na AIMS significativamente

mais baixos na avaliagdo do desenvolvimento neoldgico.
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HIPOTESE VIII - Alteracdo nos niveis maternos deNgD NGF, IL-6 e cortisol esta

associada a presenca de desenvolvimento motorgnade A hipotese foi corroborada: os

niveis de NGF materno e cortisol do bebé estivemasociados ao desempenho motor. O
aumento dos niveis do NGF materno e a diminuicA@attsol do bebé apresentaram-se
vinculados ao melhor desempenho motor, na diregamassa hipdtese. Na tentativa de
expansao compreensiva, nossas analises constataranNGF correlacionou-se com o
cortisol do bebé negativamente, relacdo que seutdisneste artigo. Ainda que néo
diretamente vinculado ao nosso desfecho (desemvehio motor) constatamos que niveis
mais elevados de NGF estiveram associados ao amndentL-6, entretanto a IL-6 ndo
apresentou associacdo com o desenvolvimento e afmlgemos clareza da representacdo de
tal achado.

O terceiro artigo objetiva relatar a prevalénciapdeblemas do sono em bebés aos
doze meses de vida e verificar a associacdo destesa presenca de sintomas depressivos
maternos nas perspectivas da gravidade e croneiflzstes sintomas.

As hipéteses deste trabalho que obtém significatjrau de resposta neste artigo
seguem:

HIPOTESE | — A prevaléncia de transtornos do hummr mulheres no periodo

gravidico-puerperal estd de acordo com a encontnadéiteratura No terceiro artigo foi

realizada avaliacdo de transtorno depressivo no-pade. Levando-se em conta a
sintomatologia depressiva, esta hipétese foi cowafita.

HIPOTESE IX - O problema de sono em bebés aos duwmes em nossa amostra

brasileira tem prevaléncia semelhante a encontradéiteratura mundialA hipétese foi

confirmada. Em nossa amostra verificamos prevaédei 35.8% de problemas de sono em
bebés de um ano, que se mostrou em consonanciagqosta encontrada na literatura, que

variou de 14 a 46%.
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HIPOTESE X - Os transtornos do humor maternos es$Sociados a desordens de

sono em bebés no primeiro ano de villata hipotese foi fortalecida, pois se constajioel

mulheres com transtornos depressivos crénicos &egrapresentam maior forca de
associacao aqueles bebés que tiveram problemandags doze meses de vida.

No decorrer do presente trabalho procuramos expersas questbes envolvidas no
complexo objeto de estudo que é o adoecimento mesi@ecificamente os transtornos do
humor, no periodo gravidico-puerperal e suas repstes neurobioldgicas e psicolégicas na
vida de mulheres e seus bebés, através do enfagoends artigos apresentados nesta tese.

E de suma importancia ter-se presente que ao abasd@uestdes em diferentes
artigos se fez necessaria a fragmentacdo do tadagpa o adoecimento das méaes no periodo
gravidico-puerperal e as consequéncias em seus lmhédiversos cortes pudessem ser
analisados. Parece ser esta uma ironia da ciédisige para melhor entender o todo.
Esquecendo-se do principio Aristotélico que o téduais que a soma das partes. E, assim o
€, porque nao € possivel que analisemos detalhataaedos tdo complexos sem cindi-los.

Foi desta forma que procedemos neste estudo. Paimante, tivemos que escolher
uma parcela da populacéo que seria estudada,s dests parcelas para a analise dos dados
de cada artigo em funcdo da exiquibilidade do esti@hi nossa primeira limitacdo: o
tamanho da amostra. Idealmente gostariamos ddhaatam nimero amostral maior, mas
na realidade, tanto por imposicdo do tempo dezagio do estudo, como limitagdo de
recursos financeiros, uma vez que a avaliacdo deeriada biolégico demanda gastos
consideraveis, isso ndo foi possivel. Uma virtwsgretanto, é o fato de nossa amostra ser de
base populacional, praticamente virgem de tratamsesmteriores e ndo uma amostra clinica,
com seus problemas de serem sujeitos habitualreenfgrocessos crénicos, que ja passaram
por muitas tentativas de tratamento, muitas vegewecadas, principalmente quando se fala

de transtornos do humor, nos quais a prevaléndiatianento inadequado é alta.
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O fato de as mulheres portadoras de transtorndsuder, que compuseram nossa
amostra, serem em sua grande maioria portador&nféemidade de curso recente e sem
tratamentos prévios, acabou por, acreditamos, a#fccar nossa hipétese inicial de que as
neurotrofinas e citocinas estariam alteradas nessdiseres. A ndo existéncia de quadros
cronicos que determinassem alteracdes ao niveintiezss de receptores destas substancias,
assim como da sintese delas proprias fez com qudeimntassemos com este fato. Estudos
de neuroimagem tém sido realizados com pacient@st@nstorno bipolar e tém mostrado
que esses pacientes apresentam diminuicdo do vollamedrtex préfrontal subgenual e
aumento da amigdala e do estriado, assim comoages tardias de neurotrofinas e
citocinas, em decorréncia da instalacdo de um yeigziocesso de neuroinflamacéo ligado a
génese deste transtorno.

Outra questédo é quais aspectos, ao cindir o tdmiwdamos neste trabalho. N&o foi
possivel, nem seria, mensurar todos os marcadoreavelmente envolvidos nesse complexo
tema, nem todas as substancias que potencialmexita@am no entendimento da questéo.
Aqui se transitou, na tarefa pontual de identificercadores possivelmente envolvidos neste
processo, por parte das vias neurohormonais, diixgara um segundo momento, pos
maturacdo dos resultados aqui obtidos, o estudo wmmespectro maior de marcadores
periféricos (uma gama maior de neurotrofinas ecitits), bem como a da transcricdo de
sinal, da regulacdo da expressao génica, dos puxeaie estresse oxidativo, e outros
componentes envolvidos na regulagédo da secrecadweut®trofinas, citocinas, hormaonios,
entre outros.

Este estudo contribuiu, entretanto, para que sgeads seguintes questdes: 0s eventos
estressores de vida no periodo gestacional essaciados a baixos niveis séricos de BDNF
no periodo pos-parto, assim como em mulheres ceoo ride suicidio, evidenciando o

potencial papel do BDNF na neurobiologia do risecsdicidio em mulheres com transtorno
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do humor no periodo poés-parto. Além disso, mostjeel 0 desenvolvimento neurobiolégico

— motor de bebés aos quatro meses de idade emtioneldo a dois importantes fatores: um
psicolégico, que abrange histéria prévia de transtao humor, transtorno do humor no
periodo pos-parto e transtorno de ansiedade; &ssito um fator biolégico, que inclui niveis
séricos de NGF materno e de cortisol salivar d&bebinalmente este trabalho evidenciou
gue quanto mais grave e cronico o transtorno depeda mae, maiores as chances do bebé
aos doze meses de vida apresentar problemas npeseasas alteracdes estdo associadas em
diversos outros estudos com déficit no desenvolvrime doencas futuras.

Diante do acima exposto, espera-se ter contribdal@lguma forma para o inicio
desta longa jornada na busca do conhecimento dosg®os envolvidos nos transtornos do
humor no periodo gravidico-puerperal e suas repsd&s neurobioldgicas e psicolégicas na
vida de mulheres e seus bebés, de forma que naapdinica os resultados aqui obtidos
possam servir de questionamento, quando se tem domabdade a prevencdo do
estabelecimento de processos cronicos e gravem@es, a medida que se possa realizar
diagnosticos mais precoces e, assim, tentar imgpdiros seus bebés venham a sofrer de

problemas em varias areas do seu desenvolvimento.

O progresso cientifico ndo reside necessariamenge n
constituicdo de totalidades cada vez mais amplastepestar, pelo
contrario, nas liberdades e nas independénciaseatdpipnas unidades.
A riqueza do universo ndo esta em sua totalidadpedsiva, mas nas
pequenas unidades reflexivas desviadas e periropze nele se
constituiram.
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