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APRESENTACAO

A presente tese de Doutorado partiu da dissertacdo de Mestrado
Associacdo entre Dieta e Niveis do Fator Neurotrofico Derivado do Cérebro — BDNF
em Pacientes com Diagndstico de Esquizofrenia Atendidos no PRODESQ do Hospital
de Clinicas de Porto Alegre — HCPA, onde se observou, naquela amostra, que 0s
pacientes em tratamento dietético apresentavam niveis de BDNF mais elevado do que
0s pacientes que ndo estavam em tratamento dietético. Este estudo deixou em aberto
se a associacdo refletia causalidade, e levantou a necessidade de um estudo
prospectivo.

Foram acompanhados 45 pacientes daquela amostra durante dois anos, onde
se avaliou mudanca de peso, os niveis de BDNF, colesterol total, HDL-colesterol, LDL-
colesterol, triglicerideos, glicose, além dos dados demogréaficos, indices
antropométricos e qualidade nutricional da dieta, a qual foi aferida através da
aplicagdo de um questionério de frequéncia alimentar (QFA) nos individuos.

12



RESUMO

Objetivos: Avaliar e relacionar os niveis séricos do Fator Neurotrofico derivado
do cérebro (BDNF) dos pacientes esquizofrénicos em tratamento de restricdo dietética,
atendidos no Ambulatério de Deméncia e Esquizofrenia do Hospital de Clinicas de
Porto Alegre (PRODESQ), com o0s niveis séricos de BDNF em pacientes
esquizofrénicos sem restricao dietética. Método: Este estudo longitudinal avaliou 45
pacientes durante 2 anos, com idades entre 18 e 50 anos, provenientes do
PRODESQ. Foram aferidos peso e altura e coletadas amostras de sangue para
verificacdo dos niveis séricos de BDNF, glicose, colesterol total, HDL e LDL-colesterol
e triglicerideos, além da aplicacdo do questionario de frequéncia alimentar (QFA) e
anamnese nutricional. Ao final do estudo encontramos 3 grupos: (a) Grupo A, em
dieta continuada nos 2 momentos; (b) grupo B, em dieta em algum dos momentos
durante o estudo e (c) grupo C, sem dieta nos 2 momentos ao longo do estudo.
Resultados: O grupo C reduziu significativamente o consumo de calorias (efeito de
interacdo; p=0,003), acidos graxos saturados (efeito de interacao; p=0,027), acidos
graxos polinsaturados (efeito de interacdo; p=0,024), magnésio (efeito de interacao;
p<0,001), ferro (efeito de interacdo; p=0,001), fibras (efeito de interagcéo; p=0,034),
folato (efeito de interacdo; p=0,004) e zinco (efeito de interacdo; p=0,006) de um ano
para o outro, quando comparado com os demais grupos. Em relacdo a reducgéo do
consumo de calorias e demais macro e micronutrientes neste grupo, pode-se supor
gue, apesar de ndo se fazer intervencdo nutricional formal neste grupo, houve um
efeito de mudanga de comportamento alimentar nestes individuos apés aplicagdo dos
gquestionarios de avaliacdo nutricional e do QFA. Houve associacdo positiva
significativa entre a dose de antipsicéticos e a variacdo dos niveis de BDNF (r=0,515;
p=0,001). No grupo A, houve associa¢cdo positiva entre a variacdo do IMC (r=0,536;
p=0,022), a dose de neurolépticos (r=0,597; p=0,009) e a variacdo de peso (r=0,608;
p=0,007) em relacdo a variacdo dos niveis de BDNF. Em relacdo ao grupo C, a
variacdo do BDNF associou-se inversamente e significativamente com as variacdes de
sédio (rs=-0,577; p=0,039), fibras (r=-0,767; p=0,001), ferro (rs=-0,635; p=0,015),
acidos graxos-monoinsaturados (AGM) (r=-0,662; p=0,010), zinco (rs=-0,600;
p=0,023), acidos graxos-saturados (AGS) (rs=-0,534; p=0,049) e folato (r=-0,729;
p=0,003). No grupo C, apenas a variacao do folato permaneceu associada, e de forma
negativa, com a variacdo dos niveis de BDNF, ou seja, em sujeitos sem orientacdo
nutricional, porém com reducdo de calorias por conta propria, a maior reducdo da
ingestao de folato mostrou associacdo com aumento dos niveis de BDNF ao longo do
tempo. Esta relacdo, aparentemente contraditéria, pode ser melhor entendida se

considerarmos que estes casos estavam com dieta com excesso de folato, e a
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reducdo foi no sentido de maior normalizacdo destes niveis. Adicionalmente, esta
associacdo pode ser entendida dentro do fato de que o folato participa do ciclo da
homocisteina, que possui dois caminhos: o da transulfuracdo (que produz glutatido e
tem efeito protetor) e o da remetilagdo (no qual o folato participa). Nossos resultados
sugerem a hipétese de que talvez o mecanismo de regulacdo do BDNF envolva o ciclo
do &cido félico e a redugdo das calorias da dieta, porém sdo necessérios dados
adicionais para verificar as modificagfes dessas duas vias com a reducao (ou talvez
normalizacéo) da ingestédo de folato, especialmente, a medida dos cofatores B6 e B12

e da Homocisteina, substancia chave neste ciclo.
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ABSTRACT

Objectives: To assess and compare blood levels of the brain-derived neurotrophic
factor (BDNF) of schizophrenic patients undergoing nutritional monitoring, seen at the
Schizophrenia and Dementia Program at a major teaching hospital in Porto Alegre,
Brazil (Hospital de Clinicas de Porto Alegre), to BDNF blood levels in schizophrenic
patients without nutritional monitoring. Method: This longitudinal study assessed 45
patients from this program between 18 and 50 years old for 2 years. Weight and height
were measured and blood samples were collected to verify blood levels of BDNF,
glucose, total cholesterol, HDL and LDL cholesterol and triglycerides. Patients were
required to answer the Food Frequency Questionnaire (FFQ) and nutritional
anamnesis. At the end of the study, three groups were found: (a) group A, on
continued diet at both assessments; (b) group B, on diet at some moment during the
study and (c) group C, with no diet at both assessments. Results: Group C significantly
reduced the consumption of calories (interaction effect; p=0.003), saturated fatty acids
(interaction effect; p=0.027), polyunsaturated fatty acids (interaction effect; p=0.024),
magnesium (interaction effect p<0.001), iron (interaction effect; p=0.001), fibers
(interaction effect; p=0.034), folate (interaction effect; p=0.004) and zinc (interaction
effect; p=0.006) from one year to the next, when compared to the other groups.
Regarding the reduction in the consumption of calories and other macro and
micronutrients in this group, it is possible to suppose that, although this group did not
undergo formal nutritional intervention, there was an effect of change in these
individuals’ eating habits after undergoing nutritional assessment questionnaires and
the FFQ. There was significant positive association between the mean equivalent
medication dose and the variation in BDNF levels (r=0,515; p=0,001). In group A, there
was positive association between the BMI variation (r=0.536; p=0.022), neuroleptics
dose (r=0.597; p=0.009) and weight variation (r=0.608; p=0.007) and the variation in
BDNF levels. Regarding group C, BDNF variation was inversely and significantly
associated with the variations in sodium (rs=-0.577; p=0.039), fibers (r=-0.767;
p=0.001), iron (rs=-0.635; p=0.015), monounsaturated fatty acids (MFAs) (r=-0.662;
p=0.010), zinc (rs=-0.600; p=0.023), saturated fatty acids (SFAS) (rs=-0.534; p=0.049)
and folate (r=-0.729; p=0.003). In group C, only folate remained negatively associated
with BDNF variation, i.e., the higher the reduction in folate intake, the higher the
increase in BDNF levels along the time. Our results suggest the hypothesis that
perhaps the BDNF regulation mechanism involved the acid folic cycle and the

reduction of calories in the diet.
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INTRODUCAO

A esquizofrenia é uma doenga mental cronica que atinge cerca de 1% da
populacéo e caracteriza-se por distor¢des do pensamento, delirios bizarros, alteracfes
na senso percepgcao e respostas emocionais inadequadas, as quais podem levar o
paciente a algum grau de deterioragdo. Costuma ocorrer no final da adolescéncia e
inicio da vida adulta, afetando homens e mulheres (APA, 1994).

O desenvolvimento escolar e profissional destes pacientes tende a ser afetado
pela patologia e estes individuos terdo dificuldade de ingressar na universidade e até
concluir estudos, além de dificuldade de assumir posigdes de trabalho que exijam
maior responsabilidade. Como resultado, o status socioeconémico destes pacientes é
reduzido.

O BDNF é um polipeptidio de 27kDa, importante membro da familia das
neurotrofinas presentes em grandes concentracdes no cérebro e na periferia
(Hashimoto et al., 2004). Vérios dos seus efeitos no Sistema Nervoso Central (SNC)
sdo conhecidos, tais como: crescimento, diferenciacdo, sobrevivéncia e reparo
neuronal. O BDNF também estd envolvido com a plasticidade dos sistemas
dopaminérgico, serotoninérgico, colinérgico e glutamatérgico (Angelucci et al., 2004,
Meredith et al., 2002). No entanto, a regulacdo e a fungcdo do BDNF no sangue
periférico ainda € pouco entendida (Lommatzsch et al., 2005). Além do BDNF, outras
neurotrofinas desempenham func¢Bes criticas no desenvolvimento, manutencédo e
funcado cerebrais. A neurotrofina-3 (NT-3), as neurotrofinas-4/5 (NT-4 e NT-5) e seus
receptores também desempenham papel importante, com perfis neurotréficos
especificos e efeitos diferenciados, de acordo com as subpopula¢des neuronais em
que atuam. As neurotrofinas sdo fatores sinalizadores que desempenham funcdes
criticas no cérebro (Barde, 1994; Nakazato et al., 2003).

Alteracdo na producdo e secrecdo de BDNF tem sido mostrada em uma
variedade de doencas. Transtornos neurodegenerativos, tais como a doenca de
Alzheimer, a doenca de Parkinson e a depressao estdo associadas a diminuigdo dos
niveis de BDNF no cérebro (Lommatzsch et al., 2005; Connor et al., 1997; Altar, 1999).
Em modelos animais de depressao, estd documentada uma diminui¢cdo da expressao
de BDNF, principalmente na regido do hipocampo e cértex pré-frontal. Por outro lado,
o tratamento com antidepressivos, estabilizadores de humor ou eletroconvulsoterapia
(ECT) aumentam a expressdo de BDNF nesses animais (Angelucci et al., 2003;
Nakata et al., 2003).

Estudos p6s-morte de pacientes tratados com antidepressivos confirmam o

aumento de BDNF em diversas areas cerebrais, enquanto que nos deprimidos os
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niveis se mostram diminuidos (Tsai, 2004; Chen et al., 2001). Por outro lado, a
expressdo do BDNF encontra-se aumentada pela administracdo crbnica de
antidepressivos, mas ndo pela aguda, o que indica o envolvimento dele com o
mecanismo de acdo dos antidepressivos, cujo inicio de agdo ocorre a partir de duas
semanas de tratamento (Hashimoto et al., 2004). Diversas evidéncias apontam que a
depressdo possa ser causada pelos baixos niveis de BDNF e que existe uma
correlacdo entre os niveis de BDNF e a gravidade da depresséo (Gervasoni et al.,
2004).

Em pacientes esquizofrénicos medicados com antipsicéticos, 0s niveis séricos
de BDNF mostraram-se diminuidos quando comparados aos individuos normais (Tan
et al., 2005; Zhang et al., 2007), enquanto que em estudos feitos em pacientes com
transtorno do panico ndo houve diferenca em relacdo aos controles (Kobayashi et al.,
2005). Em contrapartida, niveis elevados de BDNF foram encontrados em pacientes
esquizofrénicos crénicos em longo tempo de tratamento com antipsicéticos (Gama et
al., 2007). Este estudo avaliou os niveis séricos de BDNF em pacientes bipolares,
esquizofrénicos e controles saudaveis.

Diversas linhas de evidéncias sugerem que o BDNF modula a ingestédo
alimentar, o metabolismo e o controle de peso corporal (Lebrun et al., 2006; Zhang et
al., 2006). Em modelos animais, h& evidéncias de que a dieta modifica 0s niveis de
BDNF, além de melhorar os niveis de glicose, reduzir o peso e aumentar a expectativa
de vida (Lee et al., 2000; Duan et al., 2003; Koizumi et al., 2006).

Um estudo prospectivo examinou 140 adultos saudaveis com o objetivo de
verificar o impacto da idade, do peso e do género nos niveis de BDNF nas plaquetas e
no plasma. Neste estudo, verificaram que niveis de BDNF no plasma diminuem
significativamente com 0 aumento da idade ou do peso, considerando que os niveis de
plaguetas ndo diminuem. Quando pareados pelo peso, ndo houve diferenca
significativa no género considerando os niveis de BDNF no plasma (Lommatzch et al.,
2005). Este estudo demonstrou que as mulheres apresentam niveis de BDNF
plaquetério significativamente menores do que os homens e, além disso, estes niveis
mudam durante o ciclo menstrual.

Niveis séricos de BDNF em pacientes com desordens alimentares eram
significativamente menores quando comparados com controles normais pareados para
idade (Monteleone et al., 2005).

O tempo de vida de todos os mamiferos pode ser significativamente
aumentado se houver uma reducao da ingestao caldrica e/ ou da frequéncia alimentar.
Em roedores, o tempo de vida pode ser aumentado em 50% se uma dieta de restricdo

caldrica for iniciada em adultos jovens e mantida por toda vida (Koizumi et al., 2006).
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Diversas linhas de evidéncias sugerem que a restricdo dietética tem inimeros
efeitos benéficos, incluindo o aumento da expectativa de vida, reducdo de doencas
relacionadas a idade e boa resposta ao estresse e, ainda, a restricdo dietética produz
em modelos animais efeitos neuroprotetores nos transtornos neurodegenerativos
(Mattson, 2005).

Em ratos heterozigotos com reduzidos niveis de BDNF, tem sido relatado que
a restricdo dietética (dieta por 3 meses) melhora significativamente niveis elevados de
glicose circulante, insulina e leptina, bem como condutas alimentares anormais
(obesidade e hiperfagia). Todos tém indicado o papel do BDNF como sendo um
importante regulador do metabolismo energético (Duan et al., 2003; Koizumi et al.,
2006).

Um estudo que examinou o efeito da restricdo dietética em roedores
heterozigotos para BDNF nos transtornos como obesidade, ingestdo alimentar,
ansiedade e agressividade, refere que seu maior achado foi que a restricdo dietética
melhorou significativamente as anormalidades alimentares e/ ou a ingestédo alimentar
diaria aumentada, a ansiedade e a agressividade nestes animais, e que o sistema 5-
HT (5-hidroxitriptamina) pode estar implicado no mecanismo de efeitos benéficos da
restricdo dietética (Koizumi et al., 2006).

Ainda nado estdo claros os mecanismos de efeitos benéficos que a restricdo
dietética exerce nestes animais (Koizumi et al., 2006). No entanto, diversas linhas de
evidéncias sugerem que ambos, BDNF (Hashimoto et al., 2005) e o sistema 5-HT,
exercem uma funcao na fisiopatologia dos transtornos alimentares (Kaye et al., 2005).

Um estudo que avaliou 17 individuos com sobrepeso e obesidade verificou um
aumento significativo nos niveis séricos de BDNF. Estes sujeitos foram submetidos a 3
meses de dieta com uma reducdo de 25% das calorias e sem adicdo de acgUcar.
Foram aferidos o peso, circunferéncia da cintura, niveis de BDNF e teste de tolerancia
a glicose antes e apds o inicio da dieta. O estudo sugere que o BDNF pode ser
modulado pela dieta em humanos (Araya et al., 2008).

O trabalho de Stanek K et al. (2008) teve como objetivo verificar a
possibilidade do envolvimento do BDNF na reducéo do apetite e perda de peso em
individuos idosos. Os autores encontraram uma correlagdo inversa entre niveis de
BDNF e apetite. Por outro lado, ndo encontraram relagéo entre BDNF e idade, dieta ou
composicao corporal, sugerindo mais estudos para que se possa entender melhor
estes mecanismos.

O estudo de Guimardes et al. (2008) comparou os niveis de BDNF de
pacientes esquizofrénicos com restricao dietética e sem restricdo dietética. Os autores

encontraram uma diferenca estatisticamente significativa entre os niveis de BDNF nos
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dois grupos, onde os pacientes em dieta apresentaram niveis séricos de BDNF
significativamente mais elevados do que aqueles que ndo faziam dieta. O estudo
sugere que a dieta pode modificar marcadores da plasticidade do cérebro.

Diversos estudos tém demonstrado alteracdes metabdlicas na esquizofrenia,
sendo que a obesidade e 0 sobrepeso estéo presentes em 40-60% dos individuos com
esquizofrenia, sendo que os fatores de risco cardiovasculares sao cerca de duas
vezes maiores do que na populacdo em geral (Birkenaes et al., 2007; Zortéa et al.,
2009). Estudos tém demostrado maior incidéncia de diabetes, dislipidemias e
sindrome metabdlica nesta populacdo, que estdo relacionadas intimamente ao
desenvolvimento de doengas cardiovasculares (DCV) (Henderson et al., 2005), além
de alta prevaléncia de fatores de risco independentes como a hipertensdo e o
tabagismo (Cerqueira Filho et al., 2006; Zortéa et al., 2009).

Individuos obesos tém aproximadamente duas vezes mais chances de
desenvolver fatores de risco cardiometabdlicos do que individuos com peso adequado
(Said et al., 2010). E importante, também, levar-se em consideracdo que pacientes
obesos tém chance 2,5 vezes maior de ndo adesdo ao tratamento farmacologico
(Weiden et al., 2004).

Como consequéncia, a DCV ja é a principal causa de mortalidade dos
pacientes com esquizofrenia (Elkis et al., 2008), correspondendo a 34% em homens e
31% em mulheres, enquanto as neoplasias correspondem a 13-16% e as doencas
respiratorias 8-9% (Cerqueira Filho et al., 2006). O estudo de Henderson et al. (2005)
estimou um aumento de 9% no risco de DCV em pacientes que usavam clozapina em
um periodo de 10 anos.

A clozapina e a olanzapina sdo os antipsicéticos responsaveis pelo maior
ganho de peso e elevacdo de triglicerideos, enquanto a ziprasidona e o aripripazol
parecem nao interferir ou causar ganhos minimos. A quetiapina e a risperidona podem
apresentar risco aumentado de eventos metabdlicos quando estiverem associadas a
medicacdes que elevem o peso corporal, conforme descrito na tabela 1 (Cerqueira
Filho et al., 2006; ADA, 2004).
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Tabela 1. Efeitos metabdlicos dos antipsicoticos atipicos.

Antipsicético Ganho de peso  Diabetes Dislipidemia
Clozapina +++ + +
Olanzapina +++ + +
Risperidona ++ ? ?
Quetiapina ++ ? ?
Aripripazol +/- - -
Ziprasidona +/- - -

(+): aumento; (-): sem efeito; (?): resultados controversos
Fonte: adaptado de ADA, 2004

Condutas simples, utilizadas para a populacdo em geral, sdo possiveis de ser
introduzidas no tratamento nutricional do paciente com esquizofrenia. O plano
alimentar para reducdo de peso deve ser balanceado em nutrientes e permitir a
manutencdo dos beneficios em longo prazo. As recomendacdes dietéticas para o

tratamento de dislipidemias estéo apresentadas na tabela 2.

Tabela 2. Recomendacdes dietéticas para o tratamento de dislipidemias.

Nutrientes Ingestao recomendada
Gorduras 25 a 35% do VCT
Saturadas <7% do VCT
Poliinsaturadas <10% do VCT
Monoinsaturadas <20% do VCT
Carboidratos 50 a 60% do VCT
Proteinas 15% do VCT

Fibras 20 a 30g/dia

Colesterol <200mg/dia

Valor calérico total Ajustado ao peso desejavel

VCT: valor caldrico total
Fonte: adaptado de Sposito et al., 2007.

Diferentes fatores podem influenciar negativamente a condicéo fisiopatologica
cerebral e sistémica, como o estresse oxidativo, que ja foi identificado na fisiopatologia
da esquizofrenia (Gama et al., 2006; Herken et al., 2001; Gama et al., 2008). O
estresse oxidativo produz efeitos deletérios, com inducéo da peroxidagéo lipidica nas

membranas, proteinas e genes (Mahadik et al., 2001) e esta associado a
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complicacbes no tratamento da doenca, como sintomas, positivos e negativos, e
discinesia tardia. Neste contexto, os antioxidantes podem reduzir os sintomas de
depressao, melhorar as fungdes cognitivas e a qualidade de vida (Volchegorskii and
Mester, 2007), influenciando de forma positiva 0 bem-estar social e funcional dos
pacientes, o que € promissor como adjuvante no tratamento de doencas psiquiatricas.

Os acidos graxos poli-insaturados (AGPI) tém um papel importante no SNC, ja
que é um dos sistemas do organismo com maior contetdo de lipideos, sendo que 35%
dos lipideos do cérebro de um individuo sdo de AGPI. Largamente formadas por
fosfolipidios, as membranas dos neurdnios sao ricas em AGPI, principalmente os
AGPI da série n-3 e n-6 (6mega 3 e 6), 0s quais necessitam ser obtidos através da
dieta (Zendegs et al., 2010; Hedelin et al., 2010). Os AGPI atuam na regulacdo
enzimatica, sinalizacdo celular, sintese de eicosanoides, regulacdo da migragéo
neural, plasticidade sinaptica e modulacao de citocinas. Quando comparados com a
populacao geral, diversos estudos mostram baixos niveis de AGPI da série dmega 3-6
no cérebro de pacientes esquizofrénicos (Zendegs et al.,, 2010). Apesar de ndo se
saber a etiologia exata da esquizofrenia, diversas evidéncias apontam para um
metabolismo anormal dos fosfolipidios, particularmente na composi¢cdo dos &cidos
graxos das membranas celulares (Zendegs et al., 2010; Hedelin et al., 2010; Sinn et
al., 2010; Amminger et al., 2010).

Minerais como magnésio (Mg), ferro (Fe), cobre (Cu), zinco (Zn), selénio (Se) e
calcio (Ca) séo responsaveis pela manutencao do equilibrio biogquimico do organismo
e seus hiveis encontram-se alterados em individuos com esquizofrenia (Yanik et al.,
2004). Desta forma, o tratamento nutricional assume um papel importante na saude
mental, uma vez que o cérebro necessita de macro e micronutrientes para o seu
desenvolvimento e funcionamento (Sinn et al., 2010).

O &cido folico é uma vitamina do complexo B que age como coenzima no
metabolismo de compostos de 1 carbono (Mattson and Shea, 2003; Coppen and
Bolander-Gouaillle, 2005). O nome folato surgiu do termo em latim — “folium”, que
significa folha, pois foi isolada pela primeira vez a partir de folhas verdes, tais como o
espinafre. Folato € um termo genérico utilizado para o grupo de compostos
heterociclicos que possuem como caracteristicas estruturais principais um grupo
pteridina, um grupo &cido p-aminobenzoico (PABA) e uma cadeia de acido glutamico
(glutamato) de pesos variaveis. A caracteristica comum de todas folato-coenzimas é a
porcdo PABA da molécula (Djukic, 2007).

O folato é sintetizado por microorganismos e plantas superiores, mas nao por
mamiferos, para 0s quais é um nutriente essencial, necessitando ser ingerido através

dos alimentos (McNulty, 1995). A obtencéo do &cido félico para o organismo humano
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pode ser feita através de dieta com alimentos ricos nesta vitamina, através de
comprimidos ou por enriquecimento de alimentos. Alimentos como feijdo, ervilha,
espinafre, brocolis, aspargo, frutas citricas, graos, leite, carne, figado e verduras cruas
possuem folato, porém a quantidade adequada pode ndo ser obtida somente com a
dieta. A maior parte do folato da dieta existe na forma de poliglutamato, o qual é
convertido na parede do intestino grosso para a forma de monoglutamato antes de ser
absorvido na corrente sanguinea. A quantidade de folato absorvida por uma pessoa
depende da biodisponibilidade ingerida, da taxa de perda pela urina e fezes, pelo
catabolismo e, ainda, pode ser influenciada por condi¢cdes patologicas, como ma
absorcao, ou fisiolégicas, como crescimento, gravidez e lactacdo (Wagner, 1995).

O transporte de folato através das barreiras biologicas (gastrointestinal, plexo
coroide e placentéaria) € regulado principalmente pelo carreador de folato reduzido e
pelo receptor de folato (Ramaerkers and Blau, 2004). O fornecimento de folato para o
SNC depende de um transporte adequado através da barreira hematoencefalica.
Dentro dos neurbnios, parte do folato pode ser catabolizada por oxidacdo a
dihidrofolato (DHF) que pode ser convertido a tetrahidrofolato (THF) pela enzima DHF
redutase (Ramaekers and Blau, 2004).

O 4&cido fdlico, por promover reparo e crescimento neuronal, possivelmente
exerce um papel neuroprotetor em danos ao SNC (Iskandar et al., 2004). Além disso,
desempenha varias outras funcbes no organismo, tais como: remetila a homocisteina,
um aminoacido citotéxico em concentracfes elevadas, em metionina; participa na
biossintese de nucleotideos; aumenta a biossintese de tetrahidrobiopterina, a qual é
coenzima para a hidroxilacdo de fenilalanina e triptofano na biossintese de dopamina,
noradrenalina e serotonina (Coppen et al., 1989), e previne defeitos no tubo neural
(Mattson and Shea, 2003; Coppen and Bolander-Gouaille, 2005).
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Visédo geral da via de Transulfuracdo da Metionina/Glutati&o
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Figura 1- Via metabolica normal da transulfuragdo (James et al., 2004)

Abreviaturas do diagrama acima: THF: tetrahidrofolato; MS: metionina sintetase;
BHMT: betaina-homocisteina metiltranferase; MAT: metionina adenosiltranferase;
SAM: S-adenosilmetionina; SAH: S-adenosilhomocisteina; SAHH: SAH Hidrolase;

ADA: adenosina deaminase; AK: adenosina kinase; CBS: cistationina beta sintetase

A figura 1 mostra as series de rea¢des metabdlicas que ocorrem em individuos
normais para converter a metionina em glutationa. Os itens em amarelo s&o as
enzimas catalases que agem na molécula para criar outra molécula. Por exemplo,
metionina é ativada pela MAT para formar a SAM, que é usada pra formar a SAH, e
depois homocisteina, cistationa, cistina e finalmente glutatido. O glutatido é usado para

remover toxinas do corpo e é reconvertido em metionina, durante o processo de
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remetilacdo e o ciclo metionina/glutatido é repetido. Se a rota de transulfuracéo é
interrompida, pode resultar em estresse oxidativo e varios problemas de saude. Por
exemplo, se a homocisteina ndo é convertida pela vitamina B6 em cisteina, altos

niveis de homocisteina ficam livres e sdo associados a problemas cardiacos.

Enfim, as evidéncias acima citadas, inclusive de estudos prévios da autora, de
importancia da dieta sobre neuroprotecdo, associado a pouca clareza quanto a sua
acado nos mecanismos envolvendo a regulacdo da ingestdo alimentar, metabolismo e
peso corporal, justificam o estudo de verificar o envolvimento de nutrientes gerais e
especificos da dieta sobre o BDNF e potencialmente sobre os mecanismos de

formacéo e regulacdo do SNC e de plasticidade dos sistemas neurotransmissores.
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1. JUSTIFICATIVA

Considerando o exposto acima, o presente estudo justifica-se pela:
- evidéncia de que a dieta, em modelos animais e em seres humanos, modifica 0s
niveis de BDNF, além de promover a melhora nos niveis de glicose, na reducéo de
peso e no aumento da expectativa de vida;
- escassez de estudos longitudinais em individuos portadores de esquizofrenia que

estdo em tratamento dietético e sua associagdo com os niveis de BDNF a longo prazo.

2. OBJETIVOS

2.1 Objetivo Geral:

Avaliar e relacionar os niveis séricos de BDNF dos pacientes esquizofrénicos
em tratamento de restricdo dietética, atendidos no PRODESQ/HCPA, com os niveis

séricos de BDNF em pacientes esquizofrénicos sem restricao dietética.

2.2 Objetivos Especificos:

Determinar os niveis de BDNF nos pacientes esquizofrénicos com restricdo
dietética e sem restricao dietética.

Verificar a relacdo entre os niveis de BDNF nos pacientes esquizofrénicos com
e sem restricdo dietética com as variaveis género, idade, tempo de dieta, indices
antropométricos, atividade fisica, tabagismo, qualidade da alimentag&o, colesterol
total, HDL e LDL-colesterol, glicose e triglicerideos.

Determinar a relacdo entre os niveis de BDNF nos pacientes esquizofrénicos

com o tempo de doenca, curso da doenca e dose dos neurolépticos.

3. PACIENTES E METODOS:
3.1 Delineamento

Estudo longitudinal.

3.2 Amostra

A amostra foi por conveniéncia. Foram incluidos 45 pacientes esquizofrénicos
com idade entre 18 e 50 anos, atendidos no PRODESQ do HCPA, que participaram do
projeto de Mestrado. Os pacientes foram convidados a participar deste estudo, por
contato telefénico e fonograma. Os 45 individuos que aceitaram participar
compareceram ao HCPA em data marcada para informarmos os objetivos do estudo e
para a coleta de dados. Os pacientes compareceram com um acompanhante ou

responsavel quando se julgou necessério. Todos assinaram o consentimento Livre e
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Esclarecido (anexo B) apds serem informados no que consistia o estudo, seus riscos e
caracteristicas de funcionamento.

Foram excluidos do estudo 4 pacientes que participaram do primeiro estudo e
qgue faleceram apods (3 por doenca cardiaca e 1 por gripe H1IN1), 7 que ndo foram
encontrados e 11 foram encontrados, convidados e ndo aceitaram fazer parte desta

continuag&o do estudo.

3.3 Coleta de dados

Foram coletadas amostras de sangue para verificacdo dos niveis séricos de
BDNF, glicose, colesterol total, HDL e LDL-colesterol e triglicerideos. Foi avaliada a
idade do paciente, o sexo e o tipo de neurolépticos em uso. Foi feita uma avaliacédo
nutricional antropométrica e a anamnese nutricional (apéndice A), bem como a
aplicado o QFA (Zanolla et al., 2009) (anexo A). A coleta de sangue foi realizada por
profissional habilitado, com material descartavel. Apds a coleta, as amostras de
material biolégico foram centrifugadas a 3000 rpm por 15min e o soro foi separado e
mantido congelado a —78°C, para analise posterior.

Os 45 pacientes foram observados por um periodo de 2 anos. No primeiro
momento de avaliacdo, contamos com 22 pacientes em acompanhamento nutricional
continuado (com dieta) e 23 sem acompanhamento nutricional (ndo dieta), todos
participantes do projeto de mestrado. Ao término do estudo foram encontrados 3
grupos: (a) grupo A, em dieta continuada nos 2 momentos; (b) grupo B, em dieta em
algum dos momentos durante o estudo e (c) grupo C, sem dieta em nenhum momento
ao longo do estudo. Desta forma observamos pacientes que ndo estavam mais em
dieta e pacientes que iniciaram dieta.

A dose dos neurolépticos foi convertida por doses equivalentes de
clorpromazina para analise.

Para aplicacdo QFA os nutricionistas foram treinados para que se mantivesse
0 mesmo padrdo de coleta das informac@es. Este questionario € composto por 120
alimentos, onde se verifica a frequéncia, nimero de vezes e quantidade do alimento
ingerido pelo paciente nos ultimos 30 dias. O tempo de aplicagdo do QFA foi em torno
de 1 hora por participante.

Para obtencdo dos dados dos grupos (com restricdo e sem restricdo dietética)
foram seguidos os seguintes procedimentos no inicio e no final do estudo: os dados de
peso, altura, para célculo do indice de massa corporal (IMC), circunferéncia da cintura
(CC), circunferéncia do quadril (CQ) e percentual de gordura corporal (%GC) foram
aferidos no dia da coleta de sangue ou no maximo 1 semana antes ou apos a coleta

de sangue, além da aplicacdo do QFA e aplicacdo de nova anamnese nutricional no
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mesmo periodo. No grupo com restricdo dietética, o tempo de dieta, adesao, pratica
de atividade fisica e qualidade nutricional da dieta (alimentacdo) também foram
coletados das fichas de acompanhamento da Equipe de Nutricdo dos pacientes em
dieta.

O QFA foi digitado no Programa EpiData para posterior calculo dos macro e
micronutrientes. Apds, todos os dados obtidos foram digitados no SPSS versao 21.0.

Os pacientes em dieta fazem parte do programa nutricional do PRODESQ,
avaliados sistematicamente por um nutricionista o qual afere peso, altura, %GC, CC e
CQ, realiza anamnese e avaliagdo nutricional, bem como verifica exames de
colesterol, triglicerideos e glicose. Para o calculo do IMC foi utilizada a formula padrao
(peso/altura®). Essas informacdes registradas em fichas-padrdo de evolucdo
nutricional e, apés, elaborado o programa nutricional (PN) de dieta hipocal6rica
individualizada, respeitando as caracteristicas do paciente (sexo, idade, alergia
alimentar, e doencas como diabetes e dislipidemias). Os pacientes e familiares foram
orientados sobre a dieta, seus objetivos e a importdncia da mudangca no
comportamento alimentar e acompanhados mensalmente no PRODESQ para
orientacao dietética e verificacdo dos dados antropométricos.

A dieta era reduzida em acUcares, gorduras e as fibras seguiram as
recomendacdes da Ingestdo Dietética de Referéncia (Dietary Reference Intakes -
DRIs), sendo preconizado um consumo aumentado de frutas/ vegetais e as calorias

calculadas pela férmula 20-25 cal/kg PA.

3.4 Dosagem de BDNF
Foi realizada pela técnica de ELISA, conforme descrita por Angelucci et al.,
2003.

3.5 Dosagem de sangue (glicose, colesterol e triglicerideos)
Foi realizado e analisado pelo Laboratério de Analises Clinicas do HCPA de

acordo com procedimento de rotina.

3.6 Anélise dos Dados:

As variaveis continuas foram descritas por média e desvio padrdo ou mediana e
amplitude interquartilica, de acordo com a natureza dos dados. As variaveis
categoricas foram descritas por frequéncias absolutas e relativas.

Para comparar médias entre os grupos, o teste t-student ou Analise de
Variancia (ANOVA) foram aplicados. Em caso de assimetria, os testes de Mann-
Whitney e Kruskal-Wallis foram utilizados.
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Na comparacao de proporc¢des, os testes qui-quadrado de Pearson ou exato de
Fisher foram aplicados. Em caso de significancia estatistica, foi utilizado teste dos
residuos ajustados, conforme a formula de critérios descritos por Callegari-Jacques
(2008).

A associagdo entre as variaveis continuas foi avaliada pelos coeficientes de
correlacdo de Pearson (distribui¢cdo simétrica) ou Spearman (distribuicdo assimétrica).

Para controle de fatores de confusé@o na avaliagdo das variagdes nos niveis de
BDNF, a andlise de Regresséo Linear Mdultipla com método de extracdo Backward foi
aplicada. O critério para a entrada da variavel no modelo de regressao foi de que
apresentasse um valor p<0,20 na andlise bivariada.

A comparacdo intra e inter grupos, simultaneamente, foi avaliada pelo modelo
de equacdes de estimativas generalizadas (Generalized estimating equation model -
GEE) com ajuste por Bonferroni. Este modelo foi visto como adequado para este tipo
de estudo longitudinal, onde foram observadas perdas ao longo do seguimento
(Guimaraes and Hirakata, 2012) e possibilita a avaliacdo simultanea de trés efeitos: a)
grupo: analisa o efeito dos grupos independentemente do momento avaliado; b)
tempo: analisa o efeito dos momentos avaliados independentemente do grupo; c)
grupo x tempo: analisa o efeito de interagdo entre grupo e tempo, ou seja, se 0
comportamento dos grupos difere ao longo do tempo.

O nivel de significancia adotado foi de 5% (p<0,05) e as analises foram

realizadas no programa SPSS versao 21.0.
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Abstract

In order to compare the nutritional profile of schizophrenic patients on nutritional
monitoring (diet) and schizophrenic patients with no nutritional monitoring (no diet), 45
patients aged 18-50 years old from the Schizophrenia and Dementia Program at a
major teaching hospital in Porto Alegre, Brazil (Hospital de Clinicas de Porto Alegre)
were assessed for 2 years. At the end of the study, 3 groups were found: (a) group A,
on continued diet at both assessments; (b) group B, on diet at some moment of the
study and (c) group C, with no diet at both assessments along the study. Group C
significantly reduced the consumption of calories (interaction effect; p=0.003),
saturated fatty acids (interaction effect; p=0.027), polyunsaturated fatty acids
(interaction effect; p=0.024), magnesium (interaction effect; p<0.001), iron (interaction
effect; p=0.001), fibers (interaction effect; p=0.034),folic acid (interaction effect;
p=0.004) and zinc (interaction effect; p=0.006) from one year to the other compared to
the other groups. Regarding the reduction in caloric intake and the other macro and
micronutrients in this group, one can assume that, although there was no formal
nutritional intervention in this group, there was a change in the eating habits of these
individuals when undergoing nutritional assessment questionnaires and the food

frequency questionnaire (FFQ).
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Introduction

The nutritional treatment plays an important role in mental health, once the
brain needs macro and micronutrients for its development and functioning®. Minerals
like magnesium (Mg), iron (Fe), copper (Cu), zinc (Zn), selenium (Se) and calcium (Ca)
are responsible for the body’s biochemical balance and their levels are altered in
individuals with schizophrenia®.

Several studies have been showing metabolic alterations in schizophrenia, with
the presence of overweight and obesity in 40-60% of these individuals, and their
cardiovascular risk factors are approximately twice as high compared to the general
population®?. A higher incidence of diseases like diabetes, dyslipidemia and metabolic
syndrome has been observed in this population and they are closely related to the
development of cardiovascular diseases (CVD)®, as well as the high prevalence of
independent risk factors, such as hypertension and smoking®.

This study aims at comparing the nutritional profile of schizophrenic patients
who received continued nutritional monitoring (diet) and schizophrenic patients without
nutritional monitoring (no diet), through the FFQ®™ to verify macro and micronutrients
ingested.

Method

Forty-five patients between 18 and 50 years old were assessed during 2 years, coming
from the old from the Schizophrenia and Dementia Program at a major teaching
hospital in Porto Alegre, Brazil - Hospital de Clinicas de Porto Alegre, in which 22
patients received continued nutritional monitoring (diet) and 23 did not (no diet). The
study used a convenience sample (Guimarées et al., 2008). Patients’ age, gender and
use of neuroleptics were assessed. Patients underwent anthropometric nutritional
assessment and nutritional anamnesis, applying the FFQ to verify the diet’'s nutritional
quality. All patients signed the informed consent after being informed about the study,
its risks and functioning characteristics. Patients were observed during a period of
2years. At the end of the study, 3 groups were found: (a) group A, on continued diet at
both assessments; (b) group B, on diet at some moment in the study and (c) group C,
with no diet at any assessment along the study. All patients had two samples of each
variable in the study: weight, age, body mass index (BMI), percentage of body fat
(%BF), waist and hip circumference (WC and HC, respectively), type, dose and time of
medication use, physical activity, diet and FFQ results. Data collection and assessment
were performed by trained dieticians. FFQ data were typed onto the EpiData software
for the calculation of macro and micronutrients. Neuroleptics dose was converted into
equivalent doses of chlorpromazine for analyses. Afterwards, all data obtained were
inserted onto SPSS version 21.0.
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Data Analysis

Continuous variables were described by mean and standard deviation or
median and interquartile range. Categorical variables were described by absolute and
relative frequencies.

To compare means between groups, t-student test or Variance Analysis
(ANOVA) were applied. In case of asymmetry, Mann-Whitney and Kruskal-Wallis tests
were used.

Pearson chi-square test or Fisher exact test were applied to compare
proportions. In case of statistic significance, adjusted residuals test was used,
according to Callegari-Jacques (2008).

The association between the continuous variables was assessed by the
Pearson correlation coefficient (symmetrical distribution) or Spearman correlation
coefficient (asymmetrical distribution).

The significance level adopted was 5% (p<0.05) and the analyses were

performed by the SPSS software version 2.1.
Results

The characterization of the 3 groups studied, their co-morbidities and use of medication

are described in tables 1, 2 and 3, respectively.
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Table 1 — Demographic profile of the studied groups

Variables Group A Group B Group C (no diet at P
(diet at both (dietin one moment) both assessments)
assessments) (n=6) (n=20)
(n=19)
Age (years) — mean + SD 42.4 + 8.6 44.1+8.3 41.7+8.1 0.816*
Gender — n(%) 0.182**
Male 13 (68.4) 6 (100) 17 (85.0)
Female 6 (31.6) 0(0.0) 3(15.0)
Race — n(%) 0.354**
White 16 (84.2) 6 (100) 19 (95.0)
Non-white 3(15.8) 0(0.0) 1 (5.0)
Children — n(%) 0.712**
Yes 2 (10.5) 0 (0.0) 2 (10.0)
No 17 (89.5) 6 (100) 18 (90.0)
Occupation — n(%) 0.166**
Does not work 12 (62.3) 3(50.0) 9 (45.0)
Retired 5(26.3) 3(50.0) 4 (20.0)
Works 2 (10.5) 0 (0.0 7 (35.0)
Education — n(%) 0.236**
llliterate 1(5.3) 0(0.0) 0 (0.0)
Elementary 8 (42.1) 2 (33.3) 9 (45.0)
High School 5 (26.3) 4 (66.7) 10 (50.0)
Graduate 5 (26.3) 0(0.0) 1(5.0)
Marital Status — n(%) 0.621**
Single 18 (94.7) 6 (100) 19 (95.0)
Divorced 1(5.3) 0(0.0) 0 (0.0)
Widowed 0(0.0) 0(0.0) 1 (5.0)
Smoking(%) 0.005**
Non-smoker 11 (57.9) 1(16.7) 12 (60.0)
Smoker 8 (42.1) 3(50.0) 8 (40.0)
Former smoker 0 (0.0) 2 (33.3)" 0(0.0)
Time of nutritional monitoring (months) — 82 (48 - 94) 5.5(2.3-51) - 0.003***
md (P25 — P75)
Hours of sleep — mean + SD 10.7+2.2 11.7+1.7 10.5+2.7 0.540*
Physical Activity — n(%) 0.010**
Yes 14 (73.7)* 3(50.0) 5 (25.0)
No 5(26.3) 3 (50.0) 15 (75.0)"
* Variance Analysis (ANOVA); ** Pearson Chi-square test; *** Mann-Whitney Test
*statistically significant association by the adjusted residual test at 5% significance
Table 2 — Group Comorbidities
Variables Group A (diet Group B (dietat  Group C (no diet at p
at both some moments)  both assessments)
assessments) (n=6) (n=20)
(n=19)
Type 1 DM 0 (0.0) 0 (0.0) 0 (0.0) -
Type 2 DM 4 (21.1) 0 (0.0) 2 (10.0) 0.351
HBP 4 (21.1) 0 (0.0) 3 (15.0) 0.461
Dyslipidemia 7 (36.8) 4 (66.7) 5 (25.0) 0.172
Obesity 3 (15.8) 1(16.7) 2 (10.0) 0.840
Lung Disease 0(0.0) 0(0.0) 1(5.0) 0.528

DM: diabetes mellitus; HBP: high blood pressure

* Pearson chi-square test



The prevalence of co-morbidities in the 3 groups is displayed in table 2, which
shows that dyslipidemia is the most prevalent one in the three groups. There was no

statistically significant difference between the 3 groups regarding co-morbidities.

Table 3 — Medications use among three groups

Variables Group A (diet at both Group B (diet in one moment) Group C (no diet at both p
assessments) (n=6) assessments)
(n=19) (n=20)

Type of neuroleptic — n(%) 0.252*

Typical 6 (31.6) 0 (0.0) 3(15.0)

Atypical 1(5.3) 0 (0.0) 3(15.0)

Clozapine 11 (57.9) 5(83.3) 14 (70.0)

Mixed 1(5.3) 1(16.7) 0 (0.0)
Equivalent dose of chlorpromazine (mg) mean + SD 421 + 198 600 + 200 510 + 223 0.164**
Time using the drug (months) md (P25 — P75) 60 (24 — 99) 108 (78 — 120) 96 (60 — 120) 0.156***
Age at start of medication use (years)md (P25 — P75) 23 (19 -27) 18.5 (17.8 — 26.5) 18.5 (17 - 24) 0.437***

* Pearson chi-square test; ** Variance Analysis (ANOVA); *** Kruskal-Wallis Test

The most frequent medication used in all groups was clozapine, accounting for
over 50% of the medications used by the patients (table 3). The median for time of
medication use was 5, 8 and 9 years in the Groups A, B and C, respectively. The
median for age at the start of medication use was around 18 in groups B and C and 23
in group A. There was no statistically significant difference between groups regarding
the medications assessed.

Table 4 presents the anthropometric data per group and moments assessed.

Regarding weight and BMI, although groups B and C have reduced values (time
effect; p=0.020 e p=0.017, respectively), only group B presented significant reduction
when compared to the other groups (interaction effect; p<0.001).

In addition, group B also presented significant reduction in % BF from one year
to the next (interaction effect; p=0.013), which did not occur in the other groups.

Regarding WC, group C significantly reduced values from one year to the next
(interaction effect; p=0.026).

Concerning waist-to-hip ratio (WHR), group B presented significantly higher scores

than the other groups in the 1%'and 2™ assessment (group effect; p<0.001).
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Table 4 Comparison of anthropometric parameters between groups and their measurements

Variables Group A (diet at both Group B (diet at some Group C (no diet at P group x time P time P group
assessments) moments) both assessments)
Mean+SD Mean+SD Mean+SD
Weight (kg) <0.001 0.020 0.886
Basal 78.2+3.7 84.3 + 6.6* 82.1+3.8
1Year 79.5+3.8 80.8+7.1 78.8+4.7
BMI (kg/m?) <0.001 0.017 0.543
Basal 276+1.1 29.0 +2.1* 266+1.1
1-Year 27.8+1.1 27.8+2.3 258+1.3
WC (cm) 0.026 0.097 0.413
Basal 96.5+3.3 105.2+ 3.6 100.4 + 3.2*
1-Year 97.8+35 103.0+5.0 95.9+3.9
WHR 0.262 0.892 <0.001
Basal 0.95+0.02 1.06 £0.02 0.98 +0.02
1-Year 0.97 +0.03 1.06 £ 0.01 0.97 +0.02
% BF 0.013 0.310 0.081
Basal 29.2+14 279+ 1.2 246+15
1-Year 33.8+4.0 26.1+1.8 26.1+1.9

BMI: body mass index; WC: waist circumference; WHR: waist-to-hip ratio; BF: body fat
* there was significant reduction (p<0.05)

The comparisons between the micronutrients and macronutrients consumed
between the groups at both assessments are presented in table 5 (a and b).

Group C significantly reduced the consumption of calories (interaction effect;
p=0.003), saturated fatty acids (interaction effect; p=0.027), polyunsaturated fatty acids
(interaction effect; p=0.001), fibers (interaction effect; p=0.034), folic acid (interaction
effect; p=0.004) and zinc (interaction effect; p=0.006) from one year to the next when
compared to the other groups.

Group B significantly reduced the percentage of carbohydrates from one year to
the next (interaction effect; p=0.001), when compared to the other groups.

Regarding zinc, group B presented significantly higher zinc values than the
other groups along the two years studied (group effect; p=0.024).

It is also important to highlight that there was reduction in the consumption of
calories in all groups (time effect; p=0.004).

Group B also increased the consumption of total cholesterol from one year to
the next, while group A maintained the same consumption along the two years and

group C reduced it significantly from one year to the next (interaction effect; p=0.020).
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Group B had a significant increase in the consumption of vitamin B12 from one
year to the next (interaction effect; p=0.022), when compared to the other groups. This
increase led to significantly higher vitamin B12 values in this group, when compared to
the other groups (group effect; p=0.012).

There was sodium reduction in all groups (time effect; p=0.021). However, this
reduction was even higher in group C and statistically significant (interaction effect;
p<0.001). It is noteworthy that the group on diet A showed significantly lower sodium
consumption than the other groups along the two years assessed (group effect;

p=0.048).

Table 5a — Comparison between the consumption of micronutrients and macronutrients between groups at both assessments through the Generalized
Estimating Equation Model - GEE

Variables Group A (diet at both Group B (diet in one Group C (no diet) P group X P time P group
assessments) moment) time
Mean+SD Mean+SD Mean£SD

Calories (Kcal) 0.003 0.004 0.234
Basal 2862 + 199 3459 + 393 3609 + 411*
1-Year 2664 + 166 3263 £ 389 2570 £ 224

Carbohydrates (%) 0.001 0.284 0.522
Basal 55.6 2.0 54.3 £ 4.9* 56.7+1.8
1-Year 55.0£15 50.5+25 56.5+2.1

Protein (%) 0.066 0.139 0.124
Basal 15.8+0.8 185+1.3 15.8+0.6
1-Year 17.4+0.8 19.2+1.5 16.8+1.0

Lipids (%) 0.700 0.227 0.861
Basal 223111 22.7+35 23.1+1.2
1-Year 23.6+£0.9 246+1.6 241+15

Saturated fatty acids (g) 0.027 0.057 0.170
Basal 229+23 31.4+6.9 28.5+4.1*
1-Year 202+1.38 30.5+4.0 21.7+£25

Monoinsaturated fatty acids (g) 0.062 0.222 0.565
Basal 239+21 27.8+6.0 29.1+£3.7
1-Year 23.0+£26 30.2+4.6 21.8+28

Poliunsaturated fatty acids (g) 0.024 0.072 0.441
Basal 10.4+£0.9 124+23 14.1 £ 2.1*
1-Year 9.9+0.9 12.0+2.2 8.8+ 1.0

Magnesium (mg) <0.001 0.263 0.349
Basal 355.2+27.8 415+ 80.8 405.5 + 33.5*
1-Year 381.8+44.0 407.5+28.9 27741223

Iron (mg) 0.001 0.253 0.148
Basal 12.2+1.01 20.8+£6.3 15.1 +1.5*
1-Year 12.3+1.04 17.1+25 10.6 £ 0.9

Zinc (mg) 0.006 0.842 0.024
Yearl 134+13 21.1+36 14.9 +1.4*
Year2 12.2+1.5 24.7+5.2 114+1.1

* significant reduction (p<0.05); **there was significant increase (p<0.05)
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Tabela 5b — Comparison of micronutrients and macronutrients between groups in both measurements through Generalized Estimating Equation model -

GEE

Variables Group A (diet at both Group B (diet at some Group C (no diet at both p X time P time P group
assessments) moments) assessments)
Mean+SD Mean£SD Mean£SD
Total cholesterol (mg) 0.020 0,843 0.072
Basal 285.2+31.0 398.7 + 88.5** 406.3 £ 54.7*
1-Year 285.2+37.0 517.5 + 86.5 304.3 + 33.6
Total fibers (g) 0.034 0.204 0.867
Basal 38.9+3.7 39.2+6.5 44.6 £ 4.1*
1-Year 39.2+34 43.2+55 31.3+£29
Calcium (mg) 0.332 0.465 0.923
Basal 9459+ 64.0 1026 + 150.6 1238 + 245
1-Year 1140 + 108 967.2 +121.9 876.5 +103.2
Vitamin B12 (ug) 0.022 0.129 0.012
Basal 7.23+0.87 7.79 £ 2.00** 8.79+1.15
1-Year 7.95+0.98 16.3+3.15 6.82+0.98
Folic acid (ug) 0.004 0.552 0.271
Basal 713.9+51.8 831.0 £ 105.7 832.6 £ 77.8*
1-Year 767.5+ 65.2 945.9 + 112.0 581.9 + 48.3
Vitamin D (mg) 0.319 0.280 0.553
Basal 5.48 £ 0.86 7.84 £3.09 9.21+1.70
1-Year 9.07 £ 3.05 6.97 £3.13 11.1+3.23
Vitamin E (mg) 0.816 0.641 0.973
Basal 6.14 £0.84 599 +0.97 6.26 £ 0.76
1-Year 559 +0.59 6.34 £ 1.65 5.70+£0.77
Vitamin C (mg) 0.504 0.166 0.481
Basal 257.7+42.7 216.8 £ 69.6 203.2+33.2
1-Year 194.7 + 31.0 203.7 £53.9 164.6 + 21.1
Vitamin A (mg) 0.600 0.457 0.870
Basal 965.8 £ 124.9 855.9+217.4 945.8 + 100.7
1-Year 934.8 £ 125.0 1165+ 114.3 901.2 + 148.9
Sodium (mg) <0.001 0.021 0.048
Basal 2694 +187.1 4278 £ 605.2 4045 £ 501.0*
1-Year 3125+ 215.3 3415 + 320.0 2578 £ 162.7
Selenium (ug) 0.058 0.104 0.236
Basal 145.7 + 18.6 191.4 + 23.7 180.4 + 24.7
1-Year 141.1+11.6 177.0 + 28.0 128.4 + 10.6

* significant reduction (p<0.05); ** significant increase (p<0.05)

Discussion

Regarding occupation, only 10.5% of group A and 35.0% of group C were
working at the early period of the study (p=0.236). These results are supported by
studies™® that showed that the educational and professional development of these
patients tends to be affected by the pathology and these individuals will have difficulty
to go to college or even finish their studies or take jobs that demand more
responsibility. As a result, the socio-economical status of these patients is reduced.

The mean number of sleep hours was similar in groups A, B and C (10.7; 11.7;
and 10.5, respectively; p=0.540). Generally speaking, atypical antipsychotic drugs
increase the total time of sleep and its efficiency. Based on the pharmacological profile,
risperidone, olanzapine, ziprasidone and clozapine also have important sedative
effects, and daytime sleepiness is the most common side effect of clozapine®™ The
substitution of a classic antipsychotic drug for an atypical one seems to be related to
better quality of sleep and improvement of negative symptoms. However, the study
data suggest atypical antipsychotic drugs are related to a higher frequency of metabolic

alterations.
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There was significant difference between the groups regarding physical
exercise (p=0.005). Exercising was more frequent in the group on diet in hole period
(72.7% vs 26.1%). Physical activity adds to the treatment, attempting to reduce
symptoms. Besides directly influencing general health, it also impacts on the feeling
healthy aspect, once lack of motivation and apathy are quite common in schizophrenic
patients, especially after positive symptoms cease®. Physical activity controls stress
levels and diseases such as obesity, coronary diseases and diabetes, and also
positively influences the individual’s functional aptitude ®*.

One may infer that the group on diet, due to their commitment to the nutritional
treatment, was more willing to exercise as a support to the treatment. Within this
context, there would be an interaction of emotional, physical, psychological and social
factors, and weight loss would change patients’ self-esteem and social activity,
consequently increasing quality of life ®. The authors suggest the need for a direct
measure of self-esteem and quality of life with a prospective follow-up in order to
measure these changes.

In the final study, the time of nutritional monitoring was significantly longer in
group A when compared to group B (p=0.003). This can be explained by the fact that
the group on diet had been on nutritional monitoring before joining the study, while the
group on diet at some moment of the study was on diet at the first moment or the end
of the study, having a shorter time of monitoring.

Regarding the intake of zinc, group B presented significantly higher scores than
the other groups along the two years of study (p=0.024). Independent group effect was
observed at the moment assessed. One might assume that caloric reduction without
technical supervision can lead to increased intake of protein-rich feed (meat) to the
detriment of carbohydrates, which represents an important source of zinc. It is
important to highlight that, in fetal development; deficiency in Zn may promote
neurological anomalies with alterations in the structure and/or brain functioning.
Therefore, it is necessary to keep adequate Zn plasma concentrations.

There was a reduction in the consumption of calories in all groups (p=0.004).
Here the time effect is observed, and there was an effect regarding the moment
assessed — the application of the questionnaires and the nutritional assessment
interfered with the groups somehow so that they reduced the number of calories
ingested. Group A seems to have remembered the nutritional guidance and the others
(B and C) underwent technical intervention when interviewed, being in touch with
guestions that made them think about their eating habits. One may state that this
reduction in calories is beneficial for the groups, once the excess of calories may

reduce the synaptic plasticity and increase the vulnerability of cell damage %7,
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Concerning the consumption of total cholesterol, the groups had different
behavior along observation. Group B increased the consumption of total cholesterol
from one year to the next, group A maintained the same consumption along the two
years and group C significantly reduced it from one year to the next (interaction effect;
p=0.020). Group A maintained the same consumption, which was expected, once they
were on diet during all the study. Group C reduced total cholesterol significantly,
possibly due to their simultaneous significant reduction in calories, therefore, reducing
the intake of the other macro and micronutrients.

Group B had a significant increase in the consumption of vitamin B12 from one
year to the next (interaction effect; p=0.022), when compared to the other groups. This
increase led to significantly higher B12 scores when compared to the other groups
(group effect; p=0.012). The increase in the intake of this vitamin may have been due
to the fact that this group had been on diet at some moment and had improved the
quality of their eating, although these values did not reach the recommended levels of
24ug/day for adults.

There was a reduction in the intake of sodium in all groups (time effect;
p=0.021) and in group C this reduction was even higher and statistically significant
(interaction effect; p<0.001). It is noteworthy that group A showed a significantly lower
consumption of sodium than the other groups in the two years assessed (group effect;
p=0.048). The reduction in sodium intake can be attributed to a change in society
regarding the consumption of salt on the diet, once several research lines pointed to
risk factors for hypertension and cardiovascular disease, fluid retention and overload
related to high salt “®'9 The World Health Organization (WHO) recommends low-
sodium consumption ®®, 2 grams per day (additional sodium). Studies reveal that food
considered “harmless” contains high concentrations of sodium, such as low-sodium
white cheese with average concentration of 505 mg of sodium per 100g, one quarter of
the total amount recommended. It was expected from the group on diet, once the
recommendations to reduce the consumption of sodium in the diet are part of the
guidance and dietary prescription given by the dieticians in the program.

Group C significantly reduced the consumption of calories, saturated fatty acids,
polyunsaturated fatty acids, magnesium, iron, fibers, folic acid and zinc (interaction
effect, respectively) from one year to the next when compared to the other groups.

Studies have been showing that schizophrenic patients’ eating habits are poor
in fibers and vitamins (source of antioxidants) and rich in fat when compared to the
general population®.Some minerals such as Mg, Fe and zinc play an important role in

metabolic pathways and have altered concentrations in the plasma of schizophrenic
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patients®??®. Some studies show that excess or deficiency in some of these minerals
may be related to the physiopathology of schizophrenia ¢%2.

Regarding reduction in calories consumption in group C, it could be assumed
that, although not receiving specific nutritional counselling, the subjects changed eating
habits under influence of nutritional assessment questionnaire and FFQ. The process
of stimulating and favoring reflection and insight about eating habits could per se
changes in food behavior. Another explanation could be the effect of secular trends,
with overall impact of midia advertising and articles regarding food behavior over
society. This question will deserve special attention on the follow-up, with additional
guestioning about impact of midia over behavior.

Concerning BMI and weight changes, only group B showed significant reduction
when compared to the other groups (interaction effect; p<0.001). Additionally, this
group also presented significant reduction in body fat from one year to the next
(interaction effect; p=0.013), which did not occur in the other groups. It also suggested
reduced effect of diet in group A, probably because the effect is commonly observed in
the beginning of food re-education, in which there is weight loss and reduction in fat
percentage, encouraging the individual to undergo the treatment. Thus, the group on
diet seems to suffer from loss of effect, since the participants had been on diet for a
long time and the effect may have been left behind. Further studies could assess BMI
data before and after starting the diet and measure time of persistence of effect of food
re-education programs. This is a limitation of this study, once pre-diet data was not

assessed in the group on diet.

Limitations

Major limitations could be linked to sample size and lack of healty control group. The
sample size was not formally calculated, once patients came from the Guimaraes et al,
2008 study and it was a convenience sample. Another limitation is that there was no
comparison to a healthy control group. Additonal studies should address this

limitations, with larger samples, studied ove larger period of time, with a healthy control
group.
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Abstract

Evidence shows the involvement of BDNF in the formation and regulation of the
CNS and plasticity of neurotransmitters, but little is known about its action to regulate
dietary intake, metabolism and body weight. This longitudinal study compared BDNF
levels and the variation in the dietary intake of schizophrenic patients on nutritional
monitoring to schizophrenic patients with no nutritional monitoring. This study
assessed 45 patients aged 18-50 years old from the Schizophrenia and Dementia
Program at a major teaching hospital in Porto Alegre, Brazil (Hospital de Clinicas de
Porto Alegre) for 2 years. Three groups were analyzed: (a) group A, on continued diet
at both assessments; (b) group B on diet at some moments of the study and (c) group
C, with no diet at both assessments along the study. There was significant positive
association between the mean equivalent medication dose and the variation in BDNF
levels (r=0.515; p=0.001), i.e., the higher the mean equivalent dose, the higher the
increase in BDNF levels from one year to the next. In group A, there was positive
association between BMI variation (r=0.536; p=0.022), neuroleptics dose (r=0.597;
p=0.009) and weight change (r=0.608; p=0.007) and the variation in BDNF levels, i.e.,
the higher the increase in BMI, weight and neuroleptics dose, the higher the increase in
BDNF levels from one year to the next. Regarding group C, BDNF variation was
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inversely and significantly associated with sodium variations (rs=-0.577; p=0.039),
fibers (r=-0.767; p=0.001), iron (rs=-0.635; p=0.015), MFAs (r=-0.662; p=0.010), zinc
(rs=-0.600; p=0.023), SFAs (rs=-0.534; p=0.049) and folic acid (r=-0.729; p=0.003), i.e.,
the higher the reduction in sodium, fibers, iron, MFAs, zinc, SFAs and folic acid, the
higher the increase in BDNF levels after a 1-year follow up. In group C, only the
variation in folic acid remained negatively associated with the variation in BDNF levels,
i.e., the higher the folate intake, the higher the increase in BDNF levels along the time.
Our results suggest the hypothesis that perhaps the BDNF regulation mechanism

involves the cycle of folic acid and the reduction of calories in the diet.

Introduction
Studies suggest that BDNF modulates food intake, metabolism and weight

(1.2)

control?. In animal models, there is evidence that the diet changes BDNF levels,

besides improving glucose levels, reducing weight and increasing life expectancy®*¥.
In schizophrenic patients medicated with antipsychotic drugs, blood BDNF levels were
reduced when compared to normal individuals®”®. On the other hand, high BDNF
levels were found in chronic schizophrenic patients along the time under treatment with
antipsychotic drugs®. BDNF blood levels in patients with eating disorders were
significantly lower when compared to normal age-matched controls“?. Several lines of
evidence suggest that dietary restriction has a number of beneficial effects, such as the
increase in life expectancy, reduction of age-related diseases and good response to
stress. In addition, dietary restriction generates neuroprotective effects for
neurodegenerative disorders in animal models™.

The study of Guimardes et al. (2008)™ compared BDNF levels of
schizophrenic patients with dietary restriction and with no dietary restriction. The
authors found a statistically significant difference between BDNF levels in both groups,
in which patients on diet showed significantly higher blood BDNF levels than those who
were not on diet. The study suggests that the diet can change brain plasticity markers.

Different factors may influence the systemic and cerebral physiopathology
condition negatively, such as oxidative stress, which has already been identified in the
physiopathology of schizophrenia®***®). Oxidative stress produces damaging effects,
with the induction of lipid peroxidation of membranes, proteins and genes™®, which is
associated with complications in the disease treatment, such as positive and negative
symptoms of late dyskinesia. Within this context antioxidants may reduce depression
symptoms, improve cognitive functions and quality of life”, positively influencing
patients’ social and functional well-being, which is a promising factor to promote the

treatment of psychiatric diseases.
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Minerals, such as magnesium (Mg), iron (Fe), copper (Cu), zinc (Zn), selenium
(Se) and calcium (Ca) are responsible for maintaining the body’s biochemical balance
and their levels are altered in schizophrenic patients™®. Folic acid is a complex B
vitamin that acts as a co-enzyme in the metabolism of the compounds of a carbon®®2%,
Folic acid is synthesized by microorganisms and higher plants, but not by mammals,
for whom it is an essential nutrient obtained from food®". The transport of folic acid
through biological barriers (intestinal, choroid plexus and placental) is mainly regulated
by the reduced folate carrier and by the folate receptor®. The supply of folic acid to
the CNS depends on appropriate transport through the blood—-CNS barrier. Inside the
neurons, part of the folic acid can be catabolized by oxidation to dihydrofolates (DHF),
which can be converted into tetrahydrofolate (THF) by dihydrofolate reductase
(DHFR)®,

Folic acid can modulate neuronal repair and growth and possibly plays a
neuroprotective role in CNS®? damage. Besides performing several other functions in
the body, such as homocysteine remethylation (high concentrations of cytotoxic
aminoacid), changing it into methionine; participation in the nucleotides biosynthesis,
increasing tetrahydrobiopterin biosynthesis, a coenzyme for phenylalanine and
tryptophan hydroxylation in the biosynthesis of dopamine, norinephrine and
serotonin® e, additionally prevents neural tube faults®*2?.

The aim of this study is to deepen the knowledge on the action of BDNF on the
regulation of dietary intake, metabolism and weight, although its involvement in the
formation and regulation of CNS and the plasticity of neurotransmitters is already

known.

Method

The study enrolled 45 schizophrenic patients between 18 and 50 years old
coming from the Hospital de Clinicas de Porto Alegre who participated in the
Guimardes et al. 2008 study in a convenience sample. Patients were asked to
participate in the study by a phone call or phonogram, and were accompanied by a
family member or companion whenever necessary. Samples were collected to verify
blood BDNF levels, glucose, total cholesterol, HDL and LDL-cholesterol and
triglycerides.

Patients’ age, gender and type of antipsychotic drug used were assessed.
Anthropometric nutritional assessment, nutritional anamnesis and the food frequency
questionnaire were performed®). All patients signed the informed consent after being
informed about the study, its risks and functioning characteristics. Blood collection was

performed by qualified professionals with disposable material. After collection,
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biological material samples were centrifuged at 3000 rpm during 15 min and serum
was separated and kept frozen at —78°C for analysis. The 45 patients were observed
for a period of two years. At the first assessment, 22 patients were included in
nutritional monitoring (with diet) and 23 had no nutritional monitoring (with no diet). At
the end of the study they were divided into 3 groups: (a) group A, on continued diet at
both assessments; (b) group B, on diet at some moment during the study and (c) group
C, with no diet at any moment along the study. Therefore, patients who were no longer
on diet and patients who started a diet after the first assessment were observed. All
patients had samples collected at two moments, with information regarding weight,
age, body mass index (BMI), fat percentage (%GC), waist and hip circumference (WC
and HC, respectively), type,dose and time of medication use, physical activity, diet and
results of food frequency questionnaire (FFQ). All variables were measured on the
blood collection day (cholesterol, triglycerides, glucose and BDNF) or at the most 1
week before or after blood collection. Collection and patients’ data assessment were
performed by dieticians. FFQ data were inserted in the EpiData® software for
calculation of macro and micronutrients. The dose of antipsychotic drugs was
converted to equivalent doses of chlorpromazine for analysis. Afterwards, all data
obtained were inserted in SPSS version 21.0. Group A was part of the nutritional
program (NP) of PRODESQ, which consisted of individualized low-calorie diet,
respecting the patient’s characteristics (gender, age, food allergy and diseases like
diabetes and dyslipidemias). Patients and family members were instructed about the
diet, its objectives and the importance of changing eating habits. In this group diet was
low in sugar, fat and fibers according to the recommendations of Dietary Reference
Intakes (DRIs). High consumption of fruit and vegetables was proposed, with number

of calories calculated through the 20-25 cal/kg current weight formula.
BDNF dosage
It was performed through ELISA, according to description by Angelucci e col.
2003%9),
Blood dosage (glucose, cholesterol and triglycerides)
Blood samples were collected after 10-hour fasting. Glucose, total cholesterol,

HDL cholesterol and triglycerides were analyzed by the HCPA laboratory.

Statistical Analysis
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Continuous variables were described by mean and standard deviation or
median and interquartile range. Category variables were described by absolute and
relative frequencies.

To compare means in the groups, t-student testor Variance Analysis (ANOVA)
were applied. In case of asymmetry, Mann-Whitney and Kruskal-Wallis tests were
used.

Comparing ratios, Pearson chi-square and Fisher’'s exact tests were applied. In
case of statistical significance, adjusted residual test according to Callegari-Jacques
(2008)“" was used.

The association between continuous variables was assessed by the Pearson
correlation coefficient (symmetrical distribution) or Spearman (asymmetrical
distribution).

In order to control confounding factors in the evaluation of BDNF levels, Multiple
Linear regression with Backward extraction method was used. The acceptance
criterion for the variable in the regression model was p<0.20 in the bivariate analysis.

Intra and inter-group comparison was assessed by the Generalized Estimating
Equation model — GEE, adjusted by Bonferroni. This model is appropriate for
longitudinal studies, in which there is loss along the follow-up®®.Three effects were
assessed: A) group: effect of groups regardless of moment; B) time: effect of the
moments assessed, regardless of group; C) interaction group x time: whether the
group’s behavior differs along the time.

Significance level adopted was 5% (p<0.05) and the analyses were performed
by theSPSS version 21.0.

Results

Table 1 shows the characterization of the 3 groups at baseline.
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Table 1 — Characterization of the 3 groups at baseline

Variables Group A (diet at Group B (dietat some Group C (no dietat P
bothassessments) moments) both assessments)
(n=19) (n=6) (n=20)
Age (years) — mean +SD 424+ 8.6 441 +£8.3 41.7+81 0.816*
Male— n(%) 13 (68.4) 6 (100) 17 (85.0) 0.182**
Caucasian n(%) 16 (84.2) 6 (100) 19 (95.0) 0.354**
Withchildren — n(%) 2 (10.5) 0 (0.0) 2 (10.0) 0.712**
Occupation — n(%) 0.166**
Does notwork 12 (62.3) 3 (50.0) 9 (45.0)
Retired 5 (26.3) 3 (50.0) 4 (20.0)
Works 2 (10.5) 0(0.0) 7 (35.0)
Education — n(%) 0.236**
llliterate 1(5.3) 0 (0.0) 0 (0.0)
Elementary 8 (42.1) 2 (33.3) 9 (45.0)
High School 5 (26.3) 4 (66.7) 10 (50.0)
Graduate 5 (26.3) 0 (0.0) 1(5.0)
Marital status — n(%) 0.621**
Single 18 (94.7) 6 (100) 19 (95.0)
Divorced 1(5.3) 0 (0.0) 0 (0.0)
Widowed 0 (0.0) 0 (0.0) 1 (5.0)
Tobacco use — n(%) 0.005**
Smoker 11 (57.9) 1(16.7) 12 (60.0)
Non-smoker 8 (42.1) 3 (50.0) 8 (40.0)
Formersmoker 0(0.0) 2 (33.3)° 0(0.0)
Time of nutritional monitoring 82 (48 —94) 5.5(2.3-51) - 0.003***
(months) md (P25 — P75)
Hours of sleep — Mean+SD 10.7+2.2 11717 10.5+2.7 0.540*
Physicalactivity — n(%) 0.010**
Yes 14 (73.7)" 3 (50.0) 5(25.0)
No 5 (26.3) 3 (50.0) 15 (75.0)"

e Variance Analysis (ANOVA); ** Pearson chi-square; *** Mann-Whitney # significant

association by the adjusted residual test at 5% significance

Table 2 — Medications in the three groups

Variables Group A (diet at Group B (diet in one Group C (no diet at both p
both assessments) moment) assessments)
(n=19) (n=6) (n=20)

Typeofmedication — n(%) 0.252*

Typical 6 (31.6) 0 (0.0) 3(15.0)

Atypical 1(5.3) 0(0.0) 3(15.0)

Clozapine 11 (57.9) 5(83.3) 14 (70.0)

Mixed 1(5.3) 1(16.7) 0(0.0)
Clorpromazine dose (mg) — mean + SD 421 +198 600 + 200 510 £ 223 0.164**
Time of use (months) — md (P25 — P75) 60 (24 — 99) 108 (78 — 120) 96 (60 — 120) 0.156**+*
Age at start of medication use (years) — 23 (19 -27) 18.5 (17.8 — 26.5) 18.5 (17 — 24) 0.437***

md (P25 — P75)

* Pearson chi-square test; ** Variance Analysis (ANOVA); *** Kruskal-Wallis Test;

The most frequent medication in all groups was clozapine, accounting for 50%
of the medication used by the patients (table 2). Median for time of medication use was
5, 8 and 9 years in groups A, B and C, respectively. Median for age at the start of

medication use was 18 years in groups B and C and 23 years in group A. There was
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no statistically significant difference between groups regarding the medications
assessed.

Tables 3a and 3b show the associations between the BDNF variations and the
continuous and ordinal variables studied.

In the total sample, there was significantly positive association between the
mean equivalent medication dose and the variation of BDNF levels (r=0.515; p=0.001),
i.e., the higher the mean equivalent dose, the higher the increase in BDNF levels from
one year to the next.

In group A (diet at both assessments), there was positive association between
BMI variation (r=0.536; p=0.022), antipsychotic drug dose (r=0.597; p=0.009) and
weight variation (r=0.608; p=0.007) with BDNF variation, i.e., the higher the increase in
BMI, weight and antipsychotic drug dose, the higher the increase in BDNF levels from
one year to the other.

In group B (diet at some moment), associations with BDNF levels were not
significant.

Regarding group C (with no diet), BDNF variation was inversely and
significantly associated with sodium variations (rs=-0.577; p=0.039), fibers (r=-0.767;
p=0.001), iron (rs=-0.635; p=0.015), MFAs (r=-0.662; p=0.010), zinc (rs=-0.600;
p=0.023), SFAs (rs=-0.534; p=0.049) and folic acid (r=-0.729; p=0.003), i.e., the higher
the reduction in sodium, fibers, iron, MFAs, zinc, SFAs and folic acid, the higher the
increase in BDNF levels after a 2-year follow-up. Therefore, just like in the other
associations, the relationship between medication dose and the variation in BDNF
levels was positive and significant (r=0.552; p=0.039), and the higher the mean

medication dose, the higher the increase in BDNF levels from one year to the next.
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Table 3a — Associations between BDNF variations with studied variables according to Pearson or Spearman correlation coefficient

Variables A BDNF — Total sample A BDNF — Group A A BDNF — Group B A BDNF = Group C
Correlation P Correlation P Correlation P Correlation P
coefficient coeficiente coefficient coefficient

AVitamin E rs=0.023 0.891 rs=0.009 0.971 rs=-0.371 0.468 rs=0.148 0.629

AVitamin C rs=0.047 ‘0.784 rs=-0.148 0.559 rs=-0.314 0.544 rs=0.176 0.566

AVitaminA rs=0.122 0.472 rs=-0.263 0.291 rs=0.200 0.704 rs=0.511 0.074

ASodium rs=0.046 0.788 rs=0.292 0.240 rs=-0.029 0.957 rs=-0.577 0.039*

ASelenium rs=0.065 0.704 rs=0.160 0.526 rs=-0.257 0.623 rs=-0.170 0.578

A BMI r=0.020 0.903 r=0.536 0.022* r=0.159 0.764 r=-0.500 0.069

ATotal cholesterol r=0.067 0.688 r=-0.015 0.952 r=0.439 0.384 r=-0.074 0.803

A HDL-cholesterol r=0.080 0.635 r=-0.307 0.215 r=-0.173 0.742 r=0.365 0.199

A LDL-cholesterol r=0.020 0.904 =-0.053 0.835 r=0.413 0.416 =-0.210 0.471

ATriglycerides rs=0.083 0.622 rs=0.251 0.315 rs=0.371 0.468 rs=-0.123 0.675

AGlycemia r=0.121 0.470 r=0.269 0.280 r=-0.167 0.752 r=0.006 0.983

ACalories r=-0.054 0.747 r=0.070 0.787 r=0.039 0.941 r=-0.419 0.136

ACH (%) r=0.030 0.860 r=-0.024 0.924 r=0.139 0.793 r=0.184 0.530

A PTN (%) r=-0.189 0.255 r=-0.054 0.832 r=-0.218 0.678 r=-0.435 0.120

A LIP (%) r=0.046 0.783 r=0.045 0.858 r=0.271 0.604 r=-0.065 0.826

AWC r=0.128 0.445 r=0.394 0.106 r=0.309 0.552 r=-0.056 0.849

AWHR r=0.118 0.479 r=0.005 0.984 r=-0.317 0.540 r=0.344 0.228

Mean equivalent dose r=0.515 0.001* r=0.597 0.009* r=-0.327 0.527 r=0.552 0.041*

A Equivalent dose rs=0.212 0.202 rs=0.054 0.830 rs=0.559 0.249 rs=0.187 0.522

lliness time r=-0.103 0.539 r=-0.021 0.934 r=-0.026 0.962 r=-0.234 0.421

Age r=-0.086 0.609 r=0.003 0.990 r=0.326 0.528 r=-0.321 0.263

Education rs=0.218 0.188 rs=0.376 0.124 rs=-0.353 0.492 rs=0.235 0.419
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Table 3b — Associations between BDNF variations according to Pearson or Spearman correlation coefficient

Variable A BDNF — Total sample A BDNF — Group A A BDNF — Group B A BDNF — Group C
R P R P r P r P

Time of nutritional monitoring r:=0.158 0.343 r:=0.109 0.667 rs=-0.290 0.577 r:=0.284 0.325
Time of medication use rs=-0.146 0.380 r=-0.121 0.632 r=0.029 0.957 r=-0.176 0.548
AWeight r=0.031 0.854 r=0.608 0.007* r=0.319 0.538 =-0.478 0.084
Age at start of medication r:=0.069 0.682 r:=0.129 0.609 r-=0.464 0.354 rs=-0.330 0.249
Hours ofsleep r=0.029 0.861 r=-0.317 0.200 r=0.280 0.591 r=0.244 0.400
A Diet cholesterol r=-0.101 0.547 r=-0.219 0.383 r=-0.676 0.141 r=-0.158 0.590
AFibers r=-0.158 0.344 r=0.108 0.669 r=-0.570 0.238 r=-0.767 0.001*
ACalcium r=0.139 0.406 r=0.196 0.436 r=-0.361 0.482 r=0.037 0.900
AMagnesium =-0.040 0.811 =-0.103 0.683 r=0.286 0.583 =-0.497 0.071
A lron r=-0.072 0.667 rs=-0.040 0.874 rs=-0.257 0.623 rs=-0.635 0.015*
AZinc r=-0.172 0.303 rs=-0.046 0.855 rs=-0.257 0.623 rs=-0.600 0.023*
ASaturated fatty acids rs=-0.081 0.628 rs=0.051 0.842 rs=0.143 0.787 rs=-0.534 0.049*
APolyunsaturated fatty acids rs=-0.071 0.670 1s=0.073 0.773 rs=-0.143 0.787 r=-0.468 0.091
AMonounsaturated fatty acids rs=-0.020 0.905 1s=0.230 0.358 rs=-0.086 0.872 r=-0.662 0.010*
AVitamin By, r=0.145 0.384 rs=-0.222 0.376 rs = 0.086 0.872 1=0.437 0.118
AFolic acid r=-0.143 0.479 r=0.093 0.714 r=-0.674 0.142 r=-0.729 0.003*
AVitamin D r=0.064 0.701 rs=-0.051 0.842 rs=-0.371 0.468 r=0.319 0.267
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Table 4 — Comparison of biochemical parameters between groups at both assessments (year 1 and year 2)

Variables Group A (diet 2 Group B (dietat 1 Group C (with no P group x time P time P group
assessments) assessment) diet)
Mean+SD Mean+SD Mean+SD
BDNF 0.673 0.330 0.408
Basal 26.1+1.6 28.6+2.6 27.0+15
1-Year 252+19 29.2+29 23.2+25
Total cholesterol(mg/ dL) 0.631 0.440 0.465
Basal 189.2+£9.2 192.0+16.1 182.1+7.7
1-Year 188.5+10.0 189.7+7.9 171.7+£9.3
HDL-cholesterol* (mg/ dL) 0.092 0.598 0.040
Basal 44.0+2.8 36.7+£22 39.2+22
1-Year 42.5+2.2 36.7+1.0 43.1+3.9
LDL-cholesterol (mg/ dL) 0.498 0.764 0.677
Basal 114.8 +8.7 110.3+12.4 112.7+6.5
1-Year 113.7+ 8.9 119.2+6.2 100.5+9.0
Triglycerides (mg/ dL) 0.373 0.273 0.319
Basal 151.9+17.9 225.7+44.1 151.4+15.4
1-Year 173.7+22.1 169.0 + 21.8 141.2+20.1
Glycemia (mg/ dL) 0.655 0.554 0.468
Basal 99.3+2.7 106.5 £ 10.9 96.9+44
1-Year 102.9£6.8 99.7+7.0 94.6+29

* significant difference between group A and group B
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Table 5 — Comparison of anthropometric parameters between groups

Variables Group A (diet 2 Group B (diet 1 Group C (with no diet) P group x time P time P group
assessments) assessment)
Mean+SD Mean+SD MeanzSD
Weight (kg) <0.001 0.020 0.886
Basal 78.2+3.7 84.3 + 6.6* 82.1+3.8
1-Year 79.5+3.8 80.8+7.1 78.8+4.7
BMI (kg/m?) <0.001 0.017 0.543
Basal 276+1.1 29.0 +2.1* 26.6+1.1
1-Year 27.8+1.1 27.8+2.3 258+1.3
WC (cm) 0.026 0.097 0.413
Basal 96.5+ 3.3 105.2+ 3.6 100.4 + 3.2*
1-Year 97.8+ 35 103.0£5.0 95.9+ 3.9
WHR 0.262 0.892 <0.001
Basal 0.95+0.02 1.06 + 0.02 0.98 +0.02
1-Year 0.97 £0.03 1.06 £ 0.01 0.97 +0.02
% BF 0.013 0.310 0.081
Basal 29.2+1.4 27.9+1.2* 246+15
1-Year 33.8+4.0 26.1+1.8 26.1+19

* significant reduction (p<0.05); ** significant increase (p<0,05)
BMI: body mass index; WC: waist circumference; WHR: waist-to-hip ratio; BF: body fat

Table 6 — Multivariate Linear Regression Analysis (Backward) to assess associated factors
regardless BDNF variation

Group Variables b (Cl 95%) B P

GroupA ABMI 3.20 (-0.24 a 6.63) 0.372 0.066
Mean dose 0.02 (0.004 a 0.04) 0.477 0.022
Education 2.39 (0.45a4.32) 0.438 0.019

Group C AFolic acid -0.03 (-0.04 a -0.01) -0.729 0.003

BMI: body mass index

After adjustment for the multivariate model (table 6), group A antipsychotic dose
and level of education remained associated with BDNF levels. The higher the
individual's antipsychotic drug dose and higher education, the most increase in BDNF
levels from one year to the other (figures 1 and 2).

Regarding BMI, there was borderline association, showing that individuals who
increased BMI tended to display increased BDNF levels at one-year follow-up and
vice-versa (figure 3).

In group C, only the folate variation remained negatively associated with the
variation in BDNF levels, i.e., the higher the reduction in folate intake, the higher the

increase in BDNF levels along time (figure 4).
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Figure 1 — Association between the mean equivalent medication dose and BDNF levels in the
3 groups (diet at both assessments, at one assessment and no diet).
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Figure 2 — Association between education and BDNF levels in the 3 groups.
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Figure 3 — Association between BDNF levels and BMI in the 3 groups.
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Figure 4 — Association between acid folic intake and BDNF levels in the 3 groups

Discussion

It is important to highlight that there was reduction in the consumption of
calories in all groups (p=0.004). Here the time effect is observed, which shows there
was an effect regarding the moment assessed — the application of questionnaires and
nutritional assessment may have interfered in the groups, as other addiononal factors
such as social changes in nutritional habits due to media advertising and health
campaigns, somehow leading them to a reduction the consumption of calories. As
group A received continued nutritional monitoring, it is possible to say that the group
followed correct prescriptions and instructions over time. In groups B and C, it may
have operated a Hawtorne effect, of a positive effect of the questionnaire, somehow
leading participants to reflect and review their eating habits after undergoing the
nutritional assessment questionnaires and FFQ, and-or after watching programs in TV,
reading newspapers or listening to radio broadcasting. We may state that this reduction
in calories is beneficial for all groups, once the excess of calories is recognized to be

deleterious to general health and also to the brain, where it can reduce synaptic
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plasticity and increase cell damage®+=%. In addition, several studies have previously
described increased BDNF levels after caloric restricition ¢,

Metabolic disorders such as obesity, dyslipidemia, hyperglicemia and metabolic
syndrome are highly prevalent in individuals with BDNF deficiency, and disregulation of
expression of BDNF gene have been identified and metabolic and schizophrenia
disorders separately V. However, the exact mechanism of these metabolic disorders is
not clear, although there is large evidence about these disorders increasing the
development of cardiovascular diseases, thus increasing mortality in schizophrenic
patients due to cardiovascular problems.

Group C significantly reduced the consumption of calories, saturated fatty acids,
polyunsaturated fatty acids, magnesium, iron, fibers, folic acid and zinc (interaction
effects) from one year to the next when compared to the other groups.

Studies have shown that schizophrenic patients’ diet is poor in fibers and
vitamins (sources of antioxidants) and rich in fat when compared to the general
population®?, reflecting their poor dietary choices and their association with obesity®?.
Some minerals such as Mg, Fe and zinc play an important role in metabolic pathways
and have altered concentrations in schizophrenic patients’ plasma®***. Some
studies point that the excess or deficiency of some of these minerals might be related
to the physiopathology of schizophrenia*®32.

Regarding the reduction in the consumption of calories in this group, one may
suppose that, although it had no intervention, there was an effect of change in their
eating habits after undergoing the nutritional assessment questionnaire and FFQ, once
patients would think about their eating habits and question whether they were ingesting
too much or not enough food. There was significant positive association between the
antipsychotic dose and the variation in BDNF levels (r=0.515; p=0.001), i.e., the higher
the dose, the higher the increase in BDNF levels from one year to the next. Regarding
schizophrenia, many studies have shown that unmedicated patients have reduced
BDNF expression through the ELISA test and western blotting®” *®.Other studies show
similar reduction in BDNF in chronic medicated schizophrenic patients®**?, with
reduction in BDNF and TrKkBmRNA receptor in the prefrontal cortex and hippocampus
in such cases ®. The present results corroborate previous studies that showed a
positive effect of neuroleptic dose over BDNF levels®'4?),

In group A, our results showed a significantly positive association of BMI
variation (r=0.536; p=0.022), neuroleptic dose (r=0.597;p=0.009) and weight change
(r=0.608;p=0.007) with changes in BDNF levels. The higher the increase in BMI, weight
and neuroleptic dose, the higher the increase in BDNF levels from one year to the next.

There is evidence of the correlation of antipsychotic drugs with the increase in BDNF

64



levels and these results corroborate some hypotheses that there is a positive
relationship between the dose of antipsychotic drugs, especially clozapine, and blood
levels of BDNF“**?- However, when inserted in the multivariate analysis model, only
the neuroleptic dose remained associated with BDNF.

There was association between education and BDNF, i.e., the higher the
education, the higher the increase in BDNF levels from one year to the next. Within this
context, it is known that a higher educational level leads to higher adherence to the
treatment, therefore improving the patients’ clinical condition.

In group C, only the variation of folic acid remained associated with the variation
in BDNF levels, i.e., the higher the intake of folic acid, the higher the increase in BDNF
levels. It is important to highlight that these patients did not have deficient basal intake,
once the amount of folic acid recommended is 400ug, and this group was ingesting
more than twice (832.6+77.8) the amount of folic acid at baseline and 581.9+48.3ug in
the next year (p=0.004), almost half of the initial amount. As the proper intake of folic
acid is vital for homeostasis and cell division, when it is deficient, either due to poor
intake or absorption problems, all carbon metabolism reactions will be impaired at
several degrees, depending on the relative affinities between the enzymes and the
involved respective molecules®?. For this reason, folic acid deficiency is associated to
anomalies and harmful consequences to carbon metabolism, with further accumulation
of substrates and intermediary metabolic elements, producing hyperhomocysteinemia
(44).

Homocysteine is a sulfuraminoacid derived from methionine demethylation,
abundantly present in plant and animal protein and the main source of protein sulfur
atoms. Homocysteine can be either converted into methionine, a process that uses
folate and vitamin B12 as coenzymes, or, when in excess, catabolized by
transsulfuration in cystathionine, which uses vitamin B6 as a coenzyme®. High levels
of homocysteine are associated with CNS diseases, such as depression® and the first
episode of schizophrenia®”. The acquired causes of hyperhomocysteinemia include
deficiencies in coenzymes (vitamins B12, B6 and folate), advanced age, diseases such
as renal failure and hypothyroidism, medications that interfere with the metabolism of
vitamins B12, B6 or folate, as well as lifestyle factors, such as smoking, alcoholism,
diet and lack of physical activity“®.

Therefore, one possible explanation of reduced folic acid intake and increased
BDNF levels can be found in putative metabolic pathway compensation mechanism in
the patients with excess folic acid intake (twice the indicated). Consequently,
individuals with higher folate at the first assessment of the study, maybe in conjunction

with low vitamin B12, when adjusting folate intake to normal values, would suffer a
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metabolic pathway compensation mechanism of increased transsulfuration, which in
turn would stimulate BDNF levels, perhaps through oxygen species modification.
Although homocysteine was not measured in our study, it is suggested that over the
year of follow-up these patients suffered a new balance between both pathways (re-
methylation and transsulfuration) with normalization (reduction) of folate intake. Thus, it
is possible that these results point to an additional mechanism of regulation of
neuroplasticity and BDNF involving folic acid cycle and reduced calory intake.
However, this must be a cautious speculation, once folic acid and homocysteine were
not measured in these patients. Thus, the confirmation of this hypothesis will require
further studies that include the measurement of these factors and the activities of their
regulating enzymes before and after nutritional monitoring. This type of study may
benefit from platform technologies of multiple substance measures, such as multi-array
and micro-RNAs with assessment of multiple changes over different methabolic
pathways, and reveal processes in neuropsychiatric diseases and additional types of
drugs for the treatment of schizophrenia and psychosis.
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Consideracdes finais

Buscou-se neste trabalho acompanhar longitudinalmente pacientes atendidos
no ambulatério do PRODESQ que faziam acompanhamento nutricional e pacientes
sem acompanhamento nutricional com o objetivo de comparar os niveis de BDNF e o
perfil da dieta destes individuos através do QFA.

A escassez de estudos que avaliam a ingestdo alimentar de pacientes
esquizofrénicos e sua associagdo com os niveis de BDNF nos instigou a acompanhar
estes pacientes. Encontramos uma reducao significativa do consumo de calorias no
grupo que nao realizou dieta ao longo de 1 ano de estudo, 0 que sugere um efeito
Hawthorne, ou um efeito de mudanca ecoldgica (cultural) neste grupo se verificar que
em todos os grupos se observou uma reducdo da ingestdo de calorias. Desta forma,
pensamos que 0 grupo que estava em acompanhamento nutricional vinha ha muito
tempo em dieta e a participacdo no estudo relembrou e reforgcou o tratamento. Por
outro lado, o grupo que fez dieta em algum momento durante o estudo estava com as
orientacdes mais recentes, embora o nimero de pacientes neste grupo seja muito
pequeno, o que nos limita a fazer maiores inferéncias.

Uma reducdo na ingestédo de calorias leva a uma diminui¢cdo de todos os macro
e micronutrientes que compdem a dieta. Desta forma, este estudo mostra uma
reducdo estatisticamente significativa em relacdo ao consumo de AGS, AGP,
magnésio, ferro, fibras, folato e zinco de um ano para o outro no grupo que nao
recebeu dieta. Quando comparamos estes resultados com o0s niveis de BDNF,
observamos que apenas a variacao do folato permaneceu fortemente associada com
os niveis de BDNF, e de uma forma inversa quanto a variagdo — diminuicao da ingesta
de folato associada a aumento de BDNF, inverso do esperado. No entanto podemos
entender esta mudanga como uma normalizacdo da ingestdo, uma vez que estava
ocorrendo um excesso basal de ingestdo de folato — mais do dobro do recomendado
Assim, o benéfico teria sido o retorno a niveis normais de folato, que antes estaria
téxico. No grupo observado pode ter sido ativado um mecanismo de compensacgao
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pela normalizacédo da via do folato ou vias associadas, como da reducéo da producéo
de radicais livres, levando ao aumento de BDNF. No entanto, para que nossas
hipéteses sejam testadas, outros marcadores devem ser avaliados como a
homocisteina, os niveis séricos de folato, de vitaminas B12 e B6, envolvidos nas vias
de remetilagdo e transulfuracdo. Estudos adicionais que incluam a medida destes
fatores e da atividade de suas enzimas reguladoras antes e depois da intervencao
nutricional se faz necessaria. Além disso, estudos deste tipo podem ser beneficiados
com tecnologias de plataforma de medida de mdultiplas substéncias, como multi-arrays
e micro-RNAs.

Muitos estudos tém demonstrado que a reducdo de calorias da dieta leva ao
aumento de BDNF, isso tanto em modelos animais como em humanos. No entanto,
estes estudos ndo avaliaram o consumo alimentar através da analise dos macro e
micronutrientes consumidos. Dessa forma, este trabalho possui um ineditismo, por
avaliar 120 micro e macronutrientes em consumo mensal, semanal e diario, com um
guestionario validado para populagdo brasileira da regido sul do pais. No entanto, é
preciso estarmos atentos para o viés de memaria, jA que sdo perguntas retrospectivas.

Estudos tém demonstrado que quanto maior a média da dose de antipsicéticos
maiores o0s niveis de BDNF. Nossos resultados, apdés o ajuste pelo modelo
multivariado, mostraram uma forte associa¢ao da variacdo dos niveis de BDNF com a,
dose de antipsicoticos isto €, quanto maior a dose, maior o aumento dos niveis de
BDNF de um ano para o outro. Observamos também, neste modelo, que a
escolaridade dos individuos permaneceu associada com os niveis de BDNF, ou seja,
gquanto maior a escolaridade, sugerindo um maior efeito da orientacdo nutricional nos
sujeitos com maior educacdo, seja por via direta, de maior estimulo a
neuroplasticidade por estimulo intelectual pela dieta, ou indireto, por maior potencial
de aumento de BDNF em sujeitos com maior educacéo devido a outros fatores, como
maior qualidade de vida, melhores condigbes de saneamento, menor chance de
trauma e violéncia, entre outras.
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Véarios componentes da dieta tém sido identificados participando de varios
processos cerebrais através da regulacdo de neurotransmissores, transmissao
sinaptica, fluido de membrana e via da transducéo de sinal. Esta tese de estudo do
efeito da dieta através de seus micro e macronutrientes sobre neuroplasticidade vem
agregar novos achados nesta populacdo. Além disso, os resultados mostram que,
mesmo, sem orientacdo nutricional especifica, o grupo que reduziu calorias da dieta
teve aumento do BDNF, sendo que neste a normalizacdo da ingestdo de folato foi
benéfica para o cérebro. E importante destacar que o grupo em dieta foi um grupo que
ndo teve mudangas significativas no consumo alimentar ao longo do estudo, o que
reforca a necessidade de manutencdo da dieta. Entretanto, ndo se pode observar o
efeito dieta, ja que o tempo de seguimento foi em média de 48 meses (tempo de dieta
dos pacientes no grupo A), o que é bem significativo em termos de seguimento de
orientacdo nutricional, pois estudos mostram que as mudancas sdo observadas no

inicio de um tratamento onde o paciente est4 mais motivado e mais participativo.

73



APENDICE

74



APENDICE A- Ficha da Nutrig&o
PRODESQ-HCPA
Nutricdo
ANAMNESE ALIMENTAR

1. Dados de Identificacéo

Nome: N° Prontuario:

Data 12 consulta:

Data de nascimento: Idade: Sexo: ()M () F
Raca (cor da pele): Filhos: () ndo () sim Quantos?
Profisséo: Escolaridade:

Estado Civil: () solteiro () casado () divorciado () vilvo

Endereco: CEP:
Telefones: e-mail:

Nome do acompanhante ou responsavel:

3. Dados Clinicos
Motivo da consulta:

Ultima consulta médica: motivo meés:

Jé& teve acompanhamento nutricional: () ndo () sim, por quanto tempo?

Patologias do paciente: () DM Tipo| () DM tipo Il () HAS () Dislipidemia

() obesidade () pneumopatia () cardiopatia () hepatopatia () HIV/AIDS
() anemia () SM () osteoporose Outras:

Histdria familiar: () DM () HAS () Dislipidemia () obesidade
Outras:

Tabagista: () ndo () sim, quantos cig./dia? tempo:
Habito urinario: () normal () alterado:
Habito intestinal: () normal () constipado () diarréia
Nauseas/vomitos: () ndo () sim obs:
Medicaces atuais:

Dose da medicacao: Tempo de uso:
Inicio da doenca:
Inicio das medicacdes e quais?

Diagnostico do OPCRIT: DSM-IV:

OBS:

2. Avaliacao Antropométrica

PA: Kg PU: Kg PI: Kg
Altura: cm IMC: Kg/m2
CC: cm CQ: cm % gordura:

Relacéo Cintura/quadril:

Alteracdo de peso: () ndo () sim () ganho () perda Qto? Tempo:

Classificacao: () desnutrido () eutrofico () sobrepeso () obesidade |
() obesidade Il () obesidade Il

Data

Peso

Altura

IMC

CcC

CQ

%gordura

4. Atividade fisica

()ndo () sim, Qual o tipo? Frequéncia: Horario:

Tempo:
5. Inquérito dietético

75




Quantidade de liquidos/dia? tipo: () &gua () leite () cha
() café () refrigerantes () sucos naturais () sucos artificiais

Usa acucar: () ndo () sim, quanto?
Usa adocante dietético: () ndo () sim, quantas gotas?
Consumo de bebida alcodlica: () ndo () sim, freqiiéncia:

Tipo: () vinho () cerveja () whisky () outros Doses:
Consumo de sal: () ndo () sim, quanto?
Consumo de frituras: () ndo () raramente () frequentemente () diariamente
Tipo de preparacgdes:

Consumo de doces: () ndo () raramente () freqiientemente () diariamente
Tipo de preparacgdes:

Alergia, Intolerancia ou aversées alimentares () ndo () sim, a que?
- carnes:

- cereais, paes, massas, etc...

- frutas:

- latlicinios:

- leguminosas:

- verduras/legumes

Utiliza suplementacéo alimentar: () ndo () sim, qual?

Consome algum alimento entre as refei¢des: () ndo () sim, quais?
Quem prepara as refeicdes: () mae () empregada () paciente () outros:
Horario do sono: dorme acorda

Acorda para comer a noite: () ndo () sim, o que?

Dorme durante o dia: () ndo () sim

6. Recordatdrio Alimentar de 24h

Refeicdo | Local/ Hora Quantidade de alimentos ingeridos

Desjejum

Colacao

Almoco

Lanche

Jantar

Ceia

7. Célculo do VET:

9. Dieta Prescrita:

10. Exames Laboratoriais:

Data

Colesterol Total

HDL

LDL

Triglicerideos

Glicose
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ANEXO A- Termo de Consentimento Informado para Pacientes

TERMO DE CONSENTIMENTO INFORMADO PARA PACIENTES

Numero do estudo: Nome do sujeito:
Data de nascimento: Cdd. de identidade do sujeito:
Supervisor:

Informacoes sobre o estudo ao paciente

Esta folha tem o objetivo de fornecer a informacdo minima para quem considerar participar
deste estudo. Ela ndo elimina a necessidade do pesquisador de explicar, e se necessario,
ampliar as informac6es nela contidas.

Antes de participar deste estudo, gostariamos que vocé tomasse conhecimento do que ele
envolve. Damos abaixo alguns esclarecimentos sobre duvidas que vocé possa ter. Em caso de
qualquer davida quanto ao estudo, o que ele envolve e sobre os seus direitos, vocé deverd
contatar a Nutricionista Lisia Rejane Guimardes pelo telefone (051) 99149932.

Qual é o objetivo da pesquisa?

Com este estudo buscamos identificar se ha relacdo entre a alimentacdo de individuos
portadores de esquizofrenia e a quantidade de uma proteina neuronal, ou seja, uma substancia
feita de proteina que vem das células do cérebro, chamada BDNF. Para isto serd retirado
sangue do Sr./Sra. e este material serd analisado. Além da coleta de sangue sera avaliado seu
peso e altura, aplicado um questionario de fregiiéncia alimentar e uma anamnese nutricional.
Esta coleta sera feita duas vezes, no primeiro ano deste estudo e 12 meses ap6s. Caso haja esta
relacdo, esta proteina poderd ser Util para ajudar no entendimento e tratamento da esquizofrenia.
Os resultados destas dosagens ndo indicam se a pessoa tem ou ndo tem esquizofrenia

Quais séo os riscos em participar?

O Unico risco a que o paciente serd submetido é o da puncdo venosa, que é um procedimento
corriqueiro e de baixissimo risco. Os riscos da punc¢do venosa sdo um mal-estar passageiro ou
mancha roxa no local da coleta de sangue. Serdo retirados 20ml de sangue, 0 que néo
compromete a salde do paciente. O procedimento serd feito com material esterilizado e
descartavel por profissionais da area de salide com competéncia técnica para tal. Nao sera feita
nenhuma alteracdo na medicacao em uso pelo paciente.

Itens importantes
Vocé tem a liberdade de desistir do estudo a qualquer momento, sem fornecer um motivo,
assim como pedir maiores informacdes sobre o estudo e o procedimento a ser feito.

O que eu ganho com este estudo?
Sua colaboracdo neste estudo visa aumentar o conhecimento cientifico sobre a esquizofrenia.
Em curto e médio prazos ndo ha ganho especifico pelo paciente ao participar deste estudo.

Quiais sao 0s meus direitos?

Os pesquisadores do Servico de Psiquiatria e os representantes da Comissao de Etica do HCPA
podem necessitar examinar 0s seus registros a fim de verificar as informagdes para o objetivo
deste estudo. No entanto, os seus registros médicos serdo sempre tratados confidencialmente.
Os resultados deste estudo poderdo ser publicados em um jornal cientifico ou submetido a
autoridade de medicamento competente, mas vocé ndo seré identificado por nome.
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Sua participacdo neste estudo é voluntéria, de forma que caso vocé decida ndo participar, isso
ndo afetara o tratamento normal ao qual vocé tem direito.

DECLARACAO:

B, it e et e e e e a————tteeera———tteeeear e e —teeeaaaarrraeeaaaaans declaro que:

1. Concordo total e voluntariamente em fazer parte deste estudo.

gk w

Recebi uma explicacdo completa do objetivo do estudo, dos procedimentos envolvidos e o
que se espera de mim. O pesgisador me explicou os possiveis problemas que podem surgir
em consequéncia da minha participacao neste estudo.

Informei ao pesquisador sobre medicamentos que estou tomando.

Concordo em cooperar inteiramente com 0 Supervisor.

Estou ciente de que tenho total liberdade de desistir do estudo a qualquer momento e que
esta desisténcia ndo ira, de forma alguma, afetar meu tratamento ou administracdo médica
futura.

Estou ciente de que a informagdo nos meus registros médicos é essencial para a avaliacdo
dos resultados do estudo. Concordo em liberar esta informacéo sob o entendimento de que
ela sera tratada confidencialmente.

Estou ciente de que ndo serei referido por nome em qualquer relatério relacionado a este
estudo. Da minha parte, ndo devo restringir, de forma alguma, os resultados que possam
surgir neste estudo.

Assinatura do Paciente

Ass:

Assinatura do Pesquisador Responsavel:

Data: ASS:

Data:

Assinatura do Familiar Responsavel pelo Paciente

ASS:

Data:
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o <Agora vamos conversar sobre seus habitos alimentares>

Agora, vou ler uma lista de alimentos e gostaria que voce lembrasse se consumiy egles almentos no Ultimo més

“ergunte a frequencia’ quantas vezes por semana? Se o entrevistado referir pouco consumo, pergunte:

Quantas vezes no més?

Juando vocé consumiu ., quantas vezes por dia vocé comeu?
sempre pergunte: A cada vez Que voceé consumiu .. ., qual a por¢ao que vocé consumiu?
\limento Agrupado SIM |[NAO - Freqiiéncia r n®de Medida
‘RUTAS 1 0 mes | semana dia porgoes Caseira
bacaxi fatia
anana unidade pequena
unidade média
unidade grande
ranja unidade méadia
unidade grande
aga unidade média
- unidade grande
amao | fatia pequena
1 papaia pequeno
nga fatia
unidade
dancia fatia
l30 B fata
ada de frutas B T COpo
gerina / bergamota B unidade media
unidade grande
cacho pequeno
5UMES E VERDURAS SIM | NAO meés | semana dia No. porgdes Medida Caseira
bora colher de sopa
pedago médio
brinha | colher de sopa
| colher de servir
n/inhame B pedago
efagrido/ricula e pires de xicara de cha
Taba - fatia
. colher de servir
ois colher de sopa
ador
_I peg




Ali:nento Agrupado SIM |[NAO Freqiiéncia nde | Medida
1 0 més | semana dia porgoes Caseira
cenoura colher de sopa
chuchu colher de sopa
colher de servir
couve colher de sopa ‘
pegador
couve flor colher de sopa
flor
ervilhalervilha enlatada cother de sopa
colher de servir
espinafre colher de sopa
milho / milho enlatado colher de sopa
espiga
pepino colher de sopa
fatia
quiabo colher de sopa
repolho colher de sopa
colher de servir
salada de maionese / salada de batata colher de sopa
sopa de legumes concha média
tomate fatia
vagem colher de sopa
colher de servir
azeite de oliva colher de cha
colher de sopa
LANCHES SIM | NAO més | semana | dia n°de Medida
paes porgdes Caseira
pao de forma fatia
pao francés unidade
pao de leite unidade pqna (bisnaguinha)
unidade média (cachorro qnt)
pao integral fatia
pao doce unidade
torrada industrializada fatia




Frioe SIM | NAO | [ més [ semana | dia Medid
geleia / shimier colher de cha
— I

colher de sopa
maionese industrial colher de cha

colher de sopa

i -

manteiga B colher de cha
margarina colher de cha
margarina light | colher de cha
requeijao ] colher de sopa
requeijao light colher de sopa
Queijos e presuntos SIM | NAO més | semana | dia Medida
minas / ricota fatia média
prato/mussarela fatia média
presunto fatia pequena
presunto de peru fatia
Biscoitos e bolos SIM | NAO més | semana | dia Medida |
biscoito doce (Maria / Maizena) unidade
biscoito doce recheado unidade
biscaito salgado (Club Social, salclic, cream
cracker) unidade
biscoito tipo salgadinho pacote pequeno

pacote médio

e pacote grande

Biscoitos e bolos SIM | NAO | | més | semana | dia Medida C
bolo recheado fatia pequena

fatia média
bolo simples fatia media

fatia grande
Salgados SIM ) NAO | | més | semana | dia Medida C
pizza . fatia pequena

fatia média
salgado assado (empada, esfiha italiano,
pao de queijo) unidade
salgado frito (coxinha, pastel, quibe) unidade
sanduiche tipo hamburguer (macdonalds,
bauru, xis) unidade




Bebidas SIM | NAG més | semana | dia | [No porcdes Medid:
bebida de soja copo tipo requeijao
B I

café copo cafezinho
xicara de cha

cha xicara de cha
caneca

refigerante copo tipo requeijao
lata

refrigerante light copo tipo requeijao
lata

suco industrializado copo tipo requeijao
copo plastico 300ml

suco natural | copo tipo requeijao
copo plastico 300ml

suco refresco copo tipo requeijao
copo plastico 300ml

Bebidas alcodlicas SIM | NAO més | semana [ dia Medida

Cerveja copo fipo requeijdo
lata

Vinho taga

vodka, cachaga, whisky dose

Leite e derivados SIM | NAO | [ més [ semana | dia Medida

iogurte copo tipo requeijao
pote

iogurte light copo fipo requeijdo
pote

leite desnatado copo fipo requeijao
caneca pequena

leite integral copo tipo requeijao
caneca pequena

leite semi-desnatado copo tipo requeijao
caneca pequena

Outros SIM | NAO més |. semana dia Medida C

aveia colher de sopa

chocolate/bombom barra pequena chocolat
unidade bombom

pipoca saco

DOCES SIM | NAO | | més | semana | dia Medida C:

bala unidade
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Alimento Agrupado SIM |[NAO Fregiiéncia | n°de Medida
1 0 meés | semana dia porgoes Caseira
doce de leite colher de sopa
gelatina colher de sopa
pote {
goiabada / figada / marmelada... colher de sopa
fatia
outro doce de fruta (frutas em calda)
pudim colher de sopa
fatia pequena
sorvete bola
colher de sopa
agcar refinado colher de cha
colher de sobremesa
PRATOS QUENTES SIM | NAO més | semana dia No. porgoes Medida Caseira
angu ou polenta colher de sopa
colher de servir
arroz branco colher de sopa
colher de servir
arroz integral colher de sopa
colher de servir
farinha de mandioca colher de sopa
farofa colher de sopa
colher de servir
feijac preto concha média
macarrio pegador
Batata SIM | NAO més | semana dia No. porgdes Medida Caseira
batata cozida ou assada colher de sopa
unidade pequena
corada colher de sopa
unidade pequena
frita ou palha colher de servir
pegador
puré de batata colher de sopa
colher de servir
Ovos SIM | NAQ més | semana dia No. porgdes Medida Caseira
cozido unidade
frito unidade
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