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RESUMO
PADILHA, M. Impacto da dieta materna e da intervenciao com fruto-oligossacarideo sobre a
microbiota do leite humano. 2018. 148 p. Tese (Doutorado) — Faculdade de Ciéncias Farmacéuticas,

Universidade de Sao Paulo, Sdo Paulo, 2018.

O leite humano ¢, reconhecidamente, o principal componente para o crescimento ¢ o desenvolvimento
metabolico e imunoldgico de lactentes. Adicionalmente, durante a lactagdo, o leite humano consiste em uma
importante fonte de micro-organismos para a formag¢do da microbiota intestinal de neonatos. Fatores
relacionados a mae tém sido associados a composi¢do da microbiota do leite humano. Entretanto, poucos
estudos avaliaram a dieta materna como componente modulador da microbiota do leite humano. Os objetivos
deste estudo foram investigar o impacto da dieta materna sobre a composi¢do da microbiota do leite humano
de maes saudaveis e, posteriormente, avaliar a influéncia da intervengdo com fruto-oligossacarideo na
microbiota do leite humano, durante 20 dias de lactacdo. O estudo foi dividido em duas partes; a primeira
parte consistiu de um estudo transversal, com 94 lactantes atendidas no Hospital Universitario da
Universidade de S@o Paulo (HU/USP), a fim de investigar a associa¢do entre o consumo materno de
nutrientes durante a gestagdo e durante o primeiro més de lactag@o e a microbiota do leite humano. A segunda
parte consistiu em um ensaio clinico, aleatorizado, placebo-controlado, com 53 lactantes, classificadas em
grupo FOS, que recebeu 4.5 g de fruto-oligossacarideo + 2 g de maltodextrina (n = 28) ou grupo placebo,
que recebeu 2 g de maltodextrina (n = 25), suplementados por 20 dias. O DNA das amostras de leite foi
isolado e utilizado como molde para amplificagio e sequenciamento em Illumina MiSeq® System. Em geral,
a dieta materna durante a lactacdo (consumo a curto prazo) apresentou influéncia pontual sobre diversos
grupos de micro-organismos, incluindo correlagdes positivas entre acidos graxos poli-insaturados/linoleico
e o0 género Bifidobacterium. No entanto, somente a dieta materna durante a gestacao (consumo a longo prazo)
foi estatisticamente significante (p =0.02) para as analises de agrupamento das amostras (analises de estrutura
de comunidade), sendo o maior teor de vitamina C consumido durante a gestacédo relacionado ao agrupamento
2, direcionado por maiores populagdes do género Staphylococcus. Apds o periodo de intervengdo na dieta
materna, ndo foram encontradas diferencas entre a abundancia relativa de géneros entre os grupos placebo e
FOS. No entanto, as distancias do percurso das amostras do inicio até o final da suplementag@o foram maiores
para o grupo FOS (p = 0.0007). De acordo com os resultados, a idade materna influencia essa resposta a
suplementag@o por FOS (p = 0.02), embora, ndo tenham sido encontrados padrdes nitidos nas diferengas de
abundéncia relativa entre os grupos. Os resultados obtidos sugerem que a dieta materna consiste em um fator
de modulagdo da microbiota do leite humano, sendo a dieta durante a gestagdo um fator mais intenso sobre
a estrutura da comunidade bacteriana do leite humano. No entanto, o consumo a curto prazo ou a intervengao
alimentar com prebidtico sobre a dieta materna apresentou influéncia pontual sobre a dindmica da microbiota
do leite, ainda que mudangas observadas sejam individuo-dependentes e influenciadas pela idade materna,

como no caso do estudo de intervencao.

Palavras — chave: leite materno; microbiota; prebidtico; lactacdo; dieta materna; colonizagdo intestinal.



ABSTRACT

PADILHA, M. Impact of the maternal diet and the intervention with fructooligosaccharide on the
human milk microbiota. 2018. 148 p. Thesis (PhD) — School of Pharmaceutical Sciences, University
of Sdo Paulo, Sdo Paulo, 2018.

Human milk is recognized as the main component for growth, metabolism, and immune development in
infants. Furthermore, during lactation, human milk is an important source of microorganisms for the intestinal
colonization of newborns. Mother-related factors have been associated with the human milk microbiota
composition. Nevertheless, apparently, there has not been any study in which the maternal diet was evaluated
as a modulator of the human milk microbiota. Therefore, the aim of this study was to investigate the impact
of the maternal diet on the human milk microbiota composition of healthy women, and subsequently, to
evaluate the effect of fructooligosaccharides supplementation on the human milk microbiota. This study
consisted of two parts; the first was a cross-sectional study, including 94 lactating women recruited at the
University Hospital of the University of Sdo Paulo (HU/USP), to investigate the association between the
maternal nutrient intake during pregnancy and lactation over the first month and the human milk microbiota.
The second part consisted of a randomized, placebo-controlled clinical trial with 53 lactating, classified as
FOS group (n = 28), which received 4.5 g of fructooligosaccharides + 2 g of maltodextrin or placebo group
(n = 25), which received 2 g of maltodextrin, over a period of 20 days. The DNA was isolated and used as
template for amplification and sequencing by the [llumina MiSeq® System. Overall, the maternal diet during
lactation (“short-term” food intake) influenced specific bacterial groups, including positive correlations
between polyunsaturated fatty acids/linoleic fatty acids and Bifidobacterium. However, only the maternal
diet during pregnancy (“long-term” food intake) was statistically significant (p = 0.02) for the clustering
analyzes (community structure analyzes), in which higher levels of vitamin C intake during pregnancy was
related to cluster 2, driven by the Staphylococcus genus. After the intervention period on the maternal diet,
no differences were found for relative abundance of genera between the placebo and the FOS groups.
However, the distances of the trajectories covered by the samples from the beginning to the end of the
supplementation was higher for the FOS group (p = 0.0007). According to our results, the maternal age
affects the response for FOS supplementation (p = 0.02), though no patterns in the differences of relative
abundances were found between the groups. Our results suggest that the maternal diet may influence the
human milk microbiota, and the diet during pregnancy is a stronger factor over the bacterial community
structure. Minor changes were found by the maternal short-term food intake or the maternal intervention with
the prebiotic, and the changes seem to be individual-dependent and influenced by the maternal age,

particularly in the intervention study.

Key words: Breast milk; microbiota; prebiotic; lactation; maternal diet; gut colonization



ABBREVIATIONS

24-HR - 24-hour food recall

ANVISA - Brazilian Health Surveillance Agency (in Portuguese, Agéncia Nacional de
Vigilancia Sanitaria)

BMI - Body mass index

CLA - Conjugated Linoleic Acid

CLnA - Conjugated Linolenic Acid

CNCD - Chronic Non-Communicable Diseases
DHA - Docosahexaenoic Acid

EPA - Eicosapentaenoic Acid

FOS - Fructooligosaccharides

GIT - Gastrointestinal Tract

GOS - Galactooligosaccharides

IBD - Inflammatory Bowel Diseases

JSD - Jensen-Shannon Distance

MUFA - Monounsaturated Fatty Acids

OTU - Operational Taxonomic Unit

PCoA - Principal Coordinate Analysis

PCR - Polymerase Chain Reaction

PUFA - Polyunsaturated Fatty Acids

QFFQ - Quantitative Food Frequency Questionnaire
qPCR - Quantitative Polymerase Chain Reaction
rRNA - 16S ribosomal RNA

SCFA - Short-Chain Fatty Acids

SFA - Saturated Fatty Acids

WICF - Written Informed Consent Form
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PRESENTATION

The first part of the current thesis is composed by LITERATURE REVIEW,
JUSTIFICATION, and OBJECTIVES. The second part is composed by the methods, results
and discussions, presented as 2 CHAPTERS, which are versions of the 2 scientific papers to
be submitted for publication. Finally, the third part is composed by the GENERAL
CONCLUSIONS. Other documents, and relevant information are presented as
ATTACHMENTS and ADDITIONAL FILES.



PART I



LITERATURE REVIEW

The human microbiota

In the course of their life, human beings share their living space with a wide variety of
microorganisms. Although this condition increases the susceptibility to pathogens, in most
cases the contact with microorganisms shows to be innocuous and plays an essential role in
health (POSSEMIERS et al., 2011; FAUST et al., 2012; INSTITUTE OF MEDICINE, 2013;
MORGAN, SEGATA & HUTTENHOWER, 2013).

The significance of the relationship between humans and microorganisms becomes
evident by the approximately 10'* cells that compose the human microbiota, ten times as many
as human cells. These microorganisms comprise bacteria, fungi, viruses, and archaea, and are
collectively known as our microbiota (or microbiome when genetic elements are
also considered (LEY, PETTERSON & GORDON, 2006; GIBSON et al., 2017; SHEN, 2017).

Given the importance of the microbial community in the human body, several studies
have investigated the human microbiome in the context of human health and disease. Worth
mentioning are the projects International Human Microbiome Consortium (IHMC), European
Commission - Metagenomics of the Human Intestinal Tract (MetaHIT), United States National
Institutes of Health’s Human Microbiome and the Canadian Microbiome Initiative (CMI).
These projects have helped to characterize and study the genetic potential of the metabolic
activities and interactions between microorganisms and hosts in different body sites
(BACKHED et al, 2012).

Different microbial abundance and diversity patterns were observed, depending on the
habitat they occupy, such as oral cavity, gut, skin, and vagina (HUMAN MICROBIOME
PROJECT CONSORTIUM, 2012).

The genera Streptococcus and Lactobacillus are more abundant in oral cavity and vagina
samples, respectively. The oral microbial community presents a greater species diversity, while
the vaginal microbiome consists of a community of a smaller spectrum (HUMAN
MICROBIOME PROJECT CONSORTIUM, 2012).

Over 90% of the bacteria in the intestinal microbiome are from phyla Bacteroidetes and
Firmicutes, while Actinobacteria, Proteobacteria, Verrucomicrobia and Cyanobacteria are
represented to a lesser extent. Methanogenic archaea (mainly Methanobrevibacter smithii),
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eukaryotes (mainly yeasts), and virus (mainly phages) may also be present (LOZUPONE et al.,
2012).

Members of the genus Bacteroides, phylum Bacteroidetes, are predominant in the gut
microbiota, although members of the genera Prevotella, Capnocytophaga, Bergeyella,
Porphyromonas, and Tannerella can also be found (THOMAS et al., 2011). The Firmicutes
phylum is mainly represented by the genera Ruminococcus, Aerococcus, Enterococcus,
Lactobacillus, Lactococcus, Leuconostoc, QOenococcus, Pediococcus, Streptococcus,
Carnobacterium, Tetragenococcus, Vagococcus and Weissella (STOLAKI et al., 2012).

In this context, ARUMUGAM et al. (2011) suggested that the gut microbiome of
individuals is categorized into one of three enterotypes based on their dominant genera:
Bacteroides (enterotype 1), Prevotella (enterotype 2), or Ruminococcus (enterotype 3).

Although it has been suggested that most individuals share specific bacterial phyla or
genera, there is a huge range of variation of species among individuals (INSTITUTE OF
MEDICINE, 2013). Some authors have suggested that the characterization of the microbiome
of healthy individuals should be the initial approach. However, considering the huge microbial
diversity, the gene expression profile has also been studied, because it represents a metabolic
profile. It seems to be a more stable pattern among individuals (ARUMUGAM et al., 2011;
HUMAN MICROBIOME PROJECT CONSORTIUM, 2012).

On the other hand, studies on the characterization of microbiome composition have found
diversity to be relevant. TURNBAUGH et al. (2009) and QIN et al. (2010) observed that a
smaller diversity of microorganisms in feces is directly related to obesity and inflammatory
bowel disease, whereas FREDRICKS et al. (2005) observed that a great diversity of genital
microorganisms is associated to bacterial vaginosis.

In this sense, human health or the characterization of a healthy microbiome depends on
achieving and maintaining a complex homeostasis. When this balance is disturbed, negative
effects occur, leading to changes in metabolic activities and/or in the bacterial dynamics,
causing diseases (BACKHED et al., 2012; KUNDU et al., 2017).

Despite the recent developments in the human microbiome, its complexity and inter-
individual variations are still not completely clear. Therefore, additional studies are required
to understand the microbiota’s structure, composition, as well as its determining factors

(INSTITUTE OF MEDICINE, 2013).



The development of the human microbiome: impacts on human health and disease

The development of the human microbiome is a complex process, which is influenced by
interactions between microorganisms and their host (FANARO et al., 2003). Physical factors,
such as oxygen, moisture and pH levels, as well as immunological factors, genetic
characteristics, nutrient availability and microbial interactions significantly influence the local
microbiota composition (FAUST et al., 2012; GOODRICH et al., 2014; HILLMAN et al.,
2017).

The scientific literature suggests that the interaction between microorganisms and their
hosts starts at birth (VAISHAMPAY AN et al., 2010). Nevertheless, some recent studies have
suggested the hypothesis that microbial colonization starts even before birth, since DNA of
bacterial communities has been isolated from placenta, amniotic fluid, and meconium from
healthy pregnancies (BEARFIELD et al., 2002; J IMENEZ et al., 2008; RAUTAVA etal., 2012;
GOSALBES et al., 2013). However, it is during the delivery and postpartum period that
microorganisms from the mother and the environment play an important role in the microbial
colonization of the newborn’s gastrointestinal tract (GIT) (SCHWIERTZ et al., 2003). In the
first phases of colonization, which occurs within the first week after birth, facultative anaerobes
that belong to Enterobacterium, Enterococcus, and Streptococcus genera are predominant.
Later, strict anaerobes, such as Bifidobacterium, Bacteroides, and Clostridium, become
predominant when compared to facultative anaerobes (WEBER & POLANCO, 2012).

The delivery mode (vaginal or Cesarean section) seems to be one important factor in the
development of the microbiota composition. The GIT of vaginally born infants is colonized by
bacteria from the maternal genital and gastrointestinal tracts, such as Lactobacillus,
Bifidobacterium, Streptococcus, Prevotella, and Enterobacter. On the other hand, C-section
infants are first exposed to hospital environment and skin bacteria of their mother, including
the genera Staphylococccus, Corynebacterium, and Propionibacterium (SCHWIERTZ et al.,
2003; SALMINEN et al., 2004; BIASUCCI et al., 2008; YOUNES et al., 2018).

In addition, GROLUND et al. (1999) observed a delay in gut colonization by
Lactobacillus and Bifidobacterium in C-section infants compared to vaginally born infants. The
authors also suggest that differences in microbiota composition may persist up to the sixth
month of life. Comparing modes of delivery, PENDERS et al. (2006) also observed that infants

born by Cesarean delivery are more frequently colonized by Clostridium difficile, while



vaginally delivered neonates show a microbial profile that is predominantly characterized by
Bifidobacterium longum and Bifidobacterium catenulatum (BIASUCCI et al., 2008).

Other factors may also influence the composition of the gut microbiota, such as
gestational age at birth, hygiene conditions, use of medication and diet (MSHVILDADZE &
NEU, 2010).

Regarding the gestational age, preterm infants have a particularly sensitive intestinal
mucosal surface due to immature intestinal epithelial cells and may present exaggerated
inflammatory responses to stimulation from commensal bacteria or pathogens (CLAUD &
WALKER, 2001). Therefore, the interaction of preterm newborns with microorganisms is
delicate: it can establish a stable microbiota or an imbalanced and abnormal situation (MAI et
al., 2011).

An important and well-documented abnormality of the intestinal microbial composition
and that offers a high risk to preterm infants is necrotizing enterocolitis (MOROWITZ et al.,
2010). MAl et al. (2011) showed the correlation between gut microbiota and this disease. Prior
to the necrotizing enterocolitis diagnosis, they observed a decrease of Proteobacteria in the
stool samples of preterm neonates compared to the control group. On the other hand, they
observed a surge of Proteobacteria after the occurrence of necrotizing enterocolitis. In this
study, MAI et al. (2011) suggested that the low exposure or colonization by Proteobacteria in
the first week of life could compromise the adaptive immune response modulation in case of a
subsequent increase of this population.

In addition, the use of antibiotics represents a risk factor for the occurrence of necrotizing
enterocolitis, because antibiotics may interfere with the composition of the gut microbiota and
in children may compromise the intestinal barrier function against pathogens
(MSHVILDADZE & NEU, 2010).

Studies with term neonates reinforce the significant impact antibiotics have on gut
microbiota. BRANDT et al. (2012) observed a reduction in anaerobic bacteria and Escherichia
and an increase of Klebsiella in a neonate that received treatment for 10 days, compared to a
group of neonates who did not receive the treatment. Nevertheless, TANAKA et al. (2009)
suggested that the microbiota tends to be restored after the treatment with antibiotics, although
there is a possibility of some changes becoming permanent.

The use of antibiotics and better hygiene and sanitation, as well as nutrition, especially in
the Western world, has contributed to reducing child mortality and increasing life expectancy.

However, these conditions come at a cost: the progressive reduction of important bacteria



groups, which are essential to the development and strengthening of the immune system
(PROKOPAKIS et al., 2013).

In 1989, David Strachan formulated the “Hygiene Hypothesis”, according to which
infections in early childhood could reduce the risk of allergic diseases. The reduced exposure
to microorganisms resulting from Western “antiseptic” conditions was to blame for the
increased incidence of allergic and autoimmune disorders (PROKOPAKIS et al., 2013).

Since exposure to microorganisms is reduced, especially in childhood, the immune
system is not appropriately stimulated, which encourages the onset of inflammatory bowel
diseases and allergies (PROKOPAKIS et al., 2013). Although there is no consensus as to the
correlation between gut microbiota and the etiology of immune diseases, studies have observed
that individuals that manifest these diseases present a peculiar gut microbiota (NEUMAN &
NANAU, 2012; D’ARGENIO et al., 2013).

PENDERS et al. (2007) studied the fecal microbiota of 957 one-month-old breast-fed
infants and observed a positive association between the presence of Escherichia coli and the
risk of developing atopic eczema. The same authors observed that the colonization by
Clostridium difficile also presented a higher risk of eczema, allergic sensitization, and atopic
dermatitis.

Studies of inflammatory bowel diseases (IBD), which include ulcerative colitis and
Crohn’s disease, have shown that IBD subjects microbiome fluctuates more than those of
healthy individuals, based on deviation from a newly defined healthy plane (HALFVARSON
et al., 2017), and significant differences in gut microbial composition of diagnosed patients
(WRIGHT et al., 2015). The main observed differences in the composition of gut microbiota
of IBD patients is low colonization by Clostridium leptum and Akkermansia muciniphila, and
the presence of some unknown species (MANICHANH et al., 2006; NEUMAN & NANAU,
2012). Specifically, in Crohn’s disease, E. coli is enriched, while Faecalibacterium prausnitzii
is found at lower abundance (WRIGHT et al., 2015). Interestingly, in the same individual,
inflammatory and noninflammatory mucosal sites also present differences in terms of microbial
community structure (WALKER et al., 2011).

Several studies have suggested diet therapy as an attempt to control the microbiota
dysbiosis that occurs in IBD and successfully recover the balance of microbial composition
(DAY et al., 2008, D’ARGENIO et al., 2013).

The study by D’ARGENIO et al. (2013) shows the modulation of the gut microbiota

through therapeutic polymeric enteral nutrition consisting of proteins, antioxidants, and lipids



with anti-inflammatory properties. After eight weeks of treatment, the authors observed a
microbiota profile in the individual with Crohn’s disease that was similar to an individual that
did not have the disease.

In fact, several studies have suggested the importance of nutrition for the intestinal
microbial composition (WU et al., 2011; XIAO et al., 2014). The influence of nutrition on the
composition of the gut microbiota can already be observed in early childhood, depending on
the infant’s diet.

According to PENDERS et al. (2006), exclusively formula-fed neonates show a higher
incidence of E. coli, Clostridium difficile, Bacteroides, and Lactobacillus in their stool than
their breastfed counterparts do. On the other hand, exclusively breastfed infants tend to have a
more beneficial microbiota, predominantly groups of Bifidobacterium and Lactobacillus, and
smaller populations of Bacteroides, C. difficile, Clostridium coccoides, Staphylococcus,
Enterobacteriaceae, and E. coli (HARMSEN et al., 2000; PENDERS, 2006; SOLIS et al.,
2010).

After weaning, the gut microbiota continues to develop until the infant is approximately
two years of age. At this point, children reach a relative stability of the gut microbiota and
resemble the microbiota of an adult (KOENIG et al., 2011).

Several studies have suggested the importance of microbial colonization in childhood,
leading to repercussions in the early life or in the adulthood (AJSLEV et al., 2011; KAPLAN
& WALKER, 2012). In addition, studies have suggested a correlation between gut microbiota
and chronic non-communicable diseases (CNCD), such as overweight/obesity (TURNBAUGH
et al., 2006; 2009), type 1 diabetes (WEN et al., 2008), metabolic syndrome (VIJAY-KUMAR
et al., 2010), and inflammatory bowel diseases (D’ARGENIO et al., 2013).

Differences in colonization acquired during childhood may have consequences to the
individual’s health or the development of CNCD (GOULET, 2015). When KALLIOMAKI et
al. (2008) studied the fecal microbiota of infants in early childhood (6 to 12 months), they found
an inverse correlation between the presence of Bifidobacterium and overweight or obesity at 7
years of age. Some species of microorganisms have been linked to changes in energy
metabolism and weight gain (TURNBAUGH et al., 2006; KAPLAN & WALKER, 2012).

Since the gut microbiota is characterized by its large diversity, studying its composition,
particularly the factors that influence this composition, may offer ways of modulating the
microbiota, when necessary, in order to maintain health and reduce the risk of diseases

(MSHVILDADZE & NEU, 2010; KOENIG et al, 2011).



The influence of diet on the composition of the gut microbiota

Diet is one of the most important factor in modulating the composition and metabolic
activity of the human gut microbiota. The main dietary nutrients, particularly macronutrients
(carbohydrates, proteins, and fats), their amounts, types, and ratios have a great impact on the
gut microbiota. Diet can indirectly influence the intestinal transit time and luminal pH, which
are closely linked to the composition of the gut microbiota (SCOTT et al., 2013).

The nutrients that are not absorbed after food is digested remain in the intestinal lumen
to be used by gut microorganisms. Particularly Bacteroidetes, Firmicutes, and Actinobacteria
have an enzymatic complex that allows them to degrade and metabolize a wide variety of
substrates from the digestive process (SCOTT et al., 2013).

Intestinal bacteria mainly rely on fermentation to obtain energy. Under anaerobic
conditions, the main products of carbohydrate fermentation are gases (CO2, H2, and CH4) and
short-chain fatty acids (SCFA); acetic acid (acetate), propionic acid (propionate), and butyric
acid (butyrate) are the most abundant in a molar ratio of 3:1:1. The presence of SCFA reduces
the luminal pH and is an important source of energy for enterocytes (SCOTT et al., 2013).

Particularly butyrate is the main source of energy for enterocytes. Propionate and acetate
are transported to the liver, where they play important roles as substrates in hepatic
gluconeogenesis and lipogenesis, respectively (IBRAHIM & ANISHETTY, 2012).

Since the quality and quantity of consumed nutrients vary from one individual to another,
the amount of SCFA that is produced, and the composition of the GIT microbiota also differ,
proving the close relation between diet and intestinal microbiome (MUSSO, GAMBINO &
CASSADER, 2011).

LEY etal. (2006) investigated how diet influenced the composition of the gut microbiota
in obese subjects and observed a lower ratio of Bacteroidetes compared to their lean
counterparts. Interestingly, after putting these obese individuals on a carbohydrate and fat
restricted diet, the authors observed a significant increase in the Bacteroidetes ratio and a
microbiota profile that is more characteristic of lean individuals.

Similarly, changes in the gut microbiota were observed in individuals on a high protein
and low carbohydrate diet. Their Eubacterium, Roseburia spp., and Bifidobacterium population
and fecal butyrate levels were reduced (SANZ, SANTACRUZ & PALMA, 2008).

Protein fermentation by proteolytic bacteria, mainly represented by species of

Bacteroides, results in a more diversified metabolite profile compared to carbohydrate



fermentation. In addition to SCFA, protein fermentation produces ammonia and branched-chain
fatty acids, amines, and hydrogen sulfide. Some of the protein fermentation metabolites, such
as ammonia and amines, may be toxic to the intestinal tissue and act as carcinogenic promoters
(SCOTT et al., 2013). On the other hand, the ingestion of carbohydrates, including prebiotic
carbohydrates, may reduce protein fermentation and the use of peptides by intestinal bacteria,
and thus avoid the production of unwanted metabolites (PRETER et al., 2007).

In addition to protein, dietary fats may also be an important factor to change the gut
microbiota (SCOTT et al., 2013). However, very few studies have investigated the effect of fat
ingestion on the gut microbiota.

According to BRINKWORTH et al. (2009), a high-fat diet significantly reduced the
production of SCFA and bifidobacteria population, compared to a low-fat diet. However, in
that study the low-fat diet had to be complemented with carbohydrates to be adjusted for energy
requirements. This made it difficult to come to conclusive results.

WU et al. (2011) also observed evidence of an association between food intake and the
gut microbiota. The authors found a positive correlation between the ingestion of animal protein
and fat and the prevalence of the genus Bacteroides, while the ingestion of carbohydrates was
linked to the genus Prevotella. In addition, they observed that short-term changes to the diet
did not cause significant alterations in the gut microbiota, and thus attributed microbial
modulation to long-term dietary changes.

Concurrently, other studies have observed that specific foods/nutrients influence
microbial dynamics. MASSOT-CLADERA et al. (2012) found a significant reduction in
Bacteroides, Clostridium, and Staphylococcus species in the feces of rats that were on a
standard diet enriched by 10% with cocoa compared to the control group that was only on the
standard diet. Another study investigated the impact of polyphenols from black tea or red
wine/grape juice in an in vitro simulator of the human intestinal microbiota. In both
interventions, the authors reported a shift in the Firmicutes: Bacteroidetes ratio, and an increase
in Klebsiella and Akkermansia in comparison with Bifidobacterium, Blautia coccoides, and
Anaeroglobus (KEMPERMAN et al., 2013).

In fact, the diet plays a central role in the maintenance of health and prevention of diseases
and seems to be directly linked to intestinal health. According to SCOTT et al. (2013), the
maintenance of a healthy microbiota is linked to a diet high in non-digestible carbohydrates and

a restricted protein and fat intake.



Therefore, studies that focus on clarifying how nutrients influence the modulation of the
gut microbiota are essential, since they may offer a new approach for future nutritional
interventions in order to reduce the risk of certain diseases and to maintain health (INSTITUTE

OF MEDICINE, 2013).

The effects of prebiotics on health and modulation of the gut microbiota

In the last years, food has been valued not only for their nutritional and sensory properties
but also for their health benefits. In this context, prebiotic ingredients have received special
attention (SAAD, 2006; MCGILL, 2009).

The more recent definition of prebiotic is “a substrate that is selectively utilized by host
microorganisms conferring a health benefit” (GIBSON et al., 2017). By this definition, three
criteria were required for a prebiotic: to be resistant to human enzymes and gastric acid, be
fermented in the intestinal microbiota, and selectively stimulating the growth and/or activity of
bacteria associated with health. The health effects of prebiotics include not only benefits to the
gastrointestinal tract (e.g., inhibition of pathogens, immune stimulation), but also
cardiometabolism (e.g, reduction in blood lipid levels, effects upon insulin resistance), mental
health (e.g., metabolites that influence brain function, energy, and cognition), bone (e.g.,
mineral bioavailability), and beyond.

Oligosaccharides are the primary prebiotics, and according to ROBERFROID (2007),
inulin and fructooligosaccharides (FOS) are among the main prebiotic oligosaccharides. In
addition to inulin and FOS, the European Union also includes galactooligosaccharides (GOS)
and lactulose in the prebiotic concept (KOLIDA & GIBSON, 2011).

Inulin occurs naturally in plants, such as chicory, onion, garlic, Jerusalem artichoke,
tomato and banana. Oligofructose is found in wheat, honey, leek, banana and onion.
Commercially available inulin and oligofructose are mainly produced from chicory and beet
sugar (ROBERFROID, 2007).

The Brazilian Health Surveillance Agency ANVISA (in Portuguese, Agéncia Nacional
de Vigilancia Sanitaria) has recognized the prebiotic properties of inulin and FOS (ANVISA,
2008). Until December 2016, the legislation determined solid foods to contain a minimum
required quantity of 3 grams and liquid foods, 1.5 grams. From 2017, the legislation determined

a minimum of 5 grams of FOS/inulin should be recommended for daily intake, not exceeding



the maximum of 30 grams in daily consumption to receive the prebiotic health claim (BRASIL,
2016).

As long as they are not fermented, prebiotics exert an osmotic effect in the intestinal
lumen. As soon as fermentation by the endogenous microbiota starts, especially in the colon,
the production of gas and SCFA increases. In some cases, individuals with irritable bowel
syndrome may not tolerate prebiotics. At low doses, however, they are generally well tolerated
(SAAD, 2006).

Prebiotics increase bifidobacteria and SCFA levels. They protect against pathogens,
reduce diarrhea, increase the absorption of nutrients and stimulate the immune system (MORO
et al., 2006; LAVANDA et al., 2011; WHELAN, 2013).

Human breast milk is our first source of prebiotics. Several studies have attributed the
main differences between the intestinal microbial composition of exclusively breastfed
neonates and their formula-fed counterparts to the presence of oligosaccharides in breast milk
(CHAMP & HOELBER, 2009). Human milk oligosaccharides promote the growth of
bifidobacteria, protecting against potential pathogens and thus reducing the risk of several
diseases (HINDE & GERMAN, 2012).

Given the importance of these compounds, studies have focused their investigation on the
effects of prebiotic supplements in infant formulas and pregnant women (CHAMP &
HOEBLER, 2009; CEAPA et al., 2013). In formula-fed infants, the supplementation with a
mixture of GOS/FOS (9:1 ratio; 8g/L concentration) reduced the incidence of infections
(ARSLANOGLU, MORO & BOEHM, 2007). In infants at high risk for developing atopic
dermatitis, on the other hand, the administration of GOS/FOS-supplemented hydrolyzed
formula resulted in protection against developing this condition (MORO et al., 2006).

In pregnant women, the supplementation with a daily dose of 9 grams of GOS/FOS (9:1
ratio) in the last trimester of pregnancy promoted the increase of bifidobacteria in maternal stool
samples, although this increase was not observed in neonatal stool samples (SHADID et al.,
2007). In addition, CHAMP ¢ HOEBLER (2009) highlighted that the administration of
prebiotic supplementation during pregnancy is a tool to reduce the risk of gestational diabetes
and excessive weight gain. The authors also suggested that supplementing the maternal diet
with prebiotics is a dietary strategy for the primary prevention of CNCD for the new generation.

The evidences support the claim that the administration of oligosaccharides is beneficial
to human health and reduce the risk of diseases, both in newborn infants and in pregnant

women, and demonstrate the correlation between these compounds and microbial colonization.
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The presence of oligosaccharides in human milk reinforces their importance in the early life on

the health of infants (CEAPA et al., 2013).

Human milk: from nutrition to modulation of the infant’s intestinal microbiome

Breastfeeding is considered the gold standard method of nourishment for infants. Except
in very rare situations, breastfeeding should be encouraged, since it has numerous indisputable
health, psychological, social, and economic benefits (WORLD HEALTH ORGANIZATION,
2000).

The World Health Organization recommends exclusive breastfeeding, i.e. without any
solid or liquid foods, except for medication and nutritional supplements, for the first 6 months
of life and continued breastfeeding with complementary foods up to 2 years of age or beyond
(WORLD HEALTH ORGANIZATION, 2000).

Human milk is a complex biological fluid with a species-specific composition, which
meets all nutritional requirements and promotes optimal infant growth (FERNANDEZ et al.,
2012).

The first fluid produced in the first few days postpartum is colostrum. It is secreted in
small amounts. Colostrum contains low concentrations of lactose, but is rich in protein and in
immune components, including immunoglobulin A (IgA), lactoferrin, leukocytes, and
developmental factors, such as the epidermal growth factor (EGF), indicating its function to be
immunologic and trophic (BALLARD & MORROW, 2013).

Transitional milk typically occurs from 5 days to two weeks postpartum. It shares some
of the characteristics of colostrum, but is higher in carbohydrates and fat. By four to six weeks
postpartum, human milk is considered fully mature, is rich in carbohydrates and fat and remains
relatively stable in composition over the course of lactation (BALLARD & MORROW, 2013).

The nutrients of human milk originate by synthesis in the lactocyte, from maternal stores
or diet. The nutritional quality of human milk is conserved, but the maternal diet is an important
factor for vitamins and the fatty acid composition of human milk (VALENTINE & WAGNER,
2013).

The relationship between maternal diet and human milk composition became clear in
ALLEN (2012), who analyzed studies, which showed that maternal supplementation of
vitamins, such as thiamine (vitamin B1) and pyridoxine (vitamin B6), during lactation, was

effective to increase their human milk concentrations. JENSEN et al. (2000) observed that the
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supplementation of docosahexaenoic acid (DHA) promoted higher concentrations of this
essential fatty acid in the breast milk of supplemented women compared to the control group.
Similarly, NISHIMURA et al. (2014) reported that the maternal dietary DHA and
eicosapentaenoic acid (EPA) content during late pregnancy may affect the fatty acid
composition of mature breast milk. The study also shows that the maternal dietary intake of -
3 to -6 fatty acid ratio, during late pregnancy and the postpartum period, can affect the
polyunsaturated fatty acid composition of breast milk.

In addition to offering excellent nutritional value, human milk also plays an essential role
in the development of the neonatal gut microbiome, mainly due to the oligosaccharides and
microorganisms that naturally occur in human milk (BODE, 2012; FERNANDEZ et al., 2012).

Human milk oligosaccharides, remotely known as “bifidus factor”, are the most studied
compounds as to the modulation of the neonatal gut microbiota (BARILE & RASTALL, 2013).
They result from the addition of monosaccharides to lactose in the mammary gland by
glycosyltransferases (BALLARD & MORROW, 2013).

Proportionally, human milk oligosaccharides constitute the third most abundant solid
compound of human milk. Over 200 different structures have been defined for human milk
oligosaccharides. Since they are not digested by human enzymes, they are used as energy
substrate for intestinal bacteria (WARD et al., 2006; BALLARD & MORROW, 2013; BARILE
& RASTALL, 2013).

Human milk oligosaccharides contain fucose and sialic acid and share common structural
patterns with the glycans present on the infant’s intestinal epithelia, which are known to be
receptors for pathogens (BARILE & RASTALL, 2013). These oligosaccharides provide a
defensive strategy: they resemble glycans and therefore prevent binding of pathogens to
epithelial cells (MORROW et al., 2005).

Interestingly, there are differences in the human milk oligosaccharides composition along
the lactation period, and among the lactating women. According to BODE (2012), the major
concentration is found in the colostrum, while the mature milk has lower concentrations.
Besides, genetic differences in the activities of the Secretor and Lewis blood group system
genes lead to differences in the fucosylation of the human milk oligosaccharides, influencing
the presence of specific structures.

Several studies have also shown the selective properties of human milk oligosaccharides

(SELA et al., 2008). WARD et al. (2006) observed that Bifidobacterium infantis used human
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milk oligosaccharides as sole source of carbon, while L. gasseri was not able to use this
carbohydrate as energy substrate.

In fact, the presence of Bifidobacterium in fecal samples of exclusively breast-fed infants
has been extensively discussed in literature and linked to health benefits and to the reduction of
risks of developing diseases in the short- and long-term (BISGAARD et al., 2011; RINGEL-
KULKA et al., 2013).

In addition to oligosaccharides, microorganisms that naturally occur in human milk are
believed to participate directly in the composition of the infant’s intestinal microbiota. In the
last couple of years, the identification of nonpathogenic microorganisms in human milk samples
has received increasing attention, considering human milk as a continuous resource of
commensal, symbiotic or potentially probiotic bacteria for the infant gut (MARTIN et al., 2003;
MARTIN et al., 2004; FERNANDEZ et al., 2012).

The relevance of microorganisms found in human milk becomes clear, when we consider
that an infant consuming approximately 800 mL/day of milk would ingest between 10° and 107
microorganisms daily (MARTIN et al., 2004). Bacterial species that have been isolated from
human milk by cultured and uncultured methods include Lactobacillus gasseri, L. rhamnosus,
L. plantarum, L. fermentum, Enterococcus faecium, Bifidobacterium breve, B. adolescentis, B.
bifidum, B. longum, and B. dentium (MARTIN et al. 2007; MARTIN et al., 2009; MARQUES
etal., 2010).

In 2011, the first study was published that focused on the characterization of the human
milk microbiome through DNA pyrosequencing and that offered a global overview of
commonly found genera (HUNT et al., 2011). This study identified a high complexity and inter-
individual variability, although they shared the following groups Streptococcus,
Staphylococcus, Serratia, Pseudomonas, Corynebacteria, Ralstonia, Propionibacterium,
Sphingomonas, and Bradyrhizobiaceae (HUNT et al., 2011).

Other studies observed high proportions of Weisella and Leuconostoc populations in
colostrum samples, followed by Staphylococcus, Streptococcus, and Lactococcus (CABRERA-
RUBIO et al., 2012). In addition, human milk samples taken from healthy women at days 3 -
6,9 -14 and 25 - 30 postpartum identified the genera Bifidobacterium, Bacteroides, and Blautia,
which are strict anaerobes commonly found in the intestinal microbiota (JOST et al., 2013).

Although several studies have demonstrated the presence of microorganisms naturally
occurring in human milk, the mechanisms by which these microorganisms reach human milk

is not entirely clear (FERNANDEZ et al., 2012).
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One hypothesis to explain the presence of bacteria in human milk is that these
microorganisms would come from the skin or oral cavity microbiota of the infant, since these
species, which are often isolated from milk, are sometimes found on these sites (BIAGI et al.,
2017).

Although many of the isolated species are found on human skin and in human milk, they
do not always share the same genotypic traits. The presence in human milk of strictly anaerobic
species, such as the Bifidobacterium, diverges from the traditional assumption of contamination
through the skin or oral cavity of the infant (MARTIN et al., 2003; FERNANDEZ et al., 2012;
JOST et al., 2013a).

A hypothesis to the origin of human milk bacteria assumes that milk microbiota also
originates from the mother’s gut (JEURINK et al., 2013). According to this hypothesis, bacteria
would reach the mammary gland via an endogenous route, the entero-mammary pathway. This
mechanism would involve dendritic cells, which would penetrate the gut epithelium and be able
to take up commensal bacteria directly from the maternal gut lumen (JEURINK et al., 2013).

Once the gut bacteria are in the dendritic cells, they can reach different locations through
the circulatory system from the gut-associated lymphoid tissue (FERNANDEZ et al., 2012).
This mechanism was firstly suggested in the study of RESCIGNO et al. (2001), in which a
strain of Salmonella typhimurium with no invasive genes was isolated from the spleen of mice,
after oral administration.

In fact, ALBESHARAT et al. (2011) and JOST et al., (2013a) reported that some species,
particularly those of the genera Bifidobacterium and Lactobacillus, may be present in maternal
fecal, breast milk or infant fecal samples. These studies suggest a vertical transfer of
microorganisms from the maternal gut to the breast milk and from there to the infant gut.

In this line, a recent study identified bacteria living “free” (in “planktonic” state) and
associated to human immune cells, observed by SEM microscopy and fluorescence microscopy.
The results reinforce the hypothesis of a translocation of bacteria to the mammary gland through
blood and/or lymph stream by its association to human immune cells (BOIX-AMOROS et al.,
2016).

Interestingly, MACPHERSON e UHR (2004) also observed that dendritic cells are able
to take up commensal microorganisms from the gut lumen and, contrary to what happens when
macrophages are involved in the response, allow some commensal microorganisms to remain
alive for several days. This mechanism could be responsible for allowing viable bacteria to

reach the mammary glands (THUM et al., 2012).
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On the other hand, some studies, which analyzed the human milk microbiome, found low
proportions of Bifidobacterium and Lactobacillus (HUNT et al., 2011; CABRERA-RUBIO et
al., 2012), contrary to what had been previously observed (MARTIN et al., 2007; MARTIN et
al., 2009). Although differences in the methodological approach for bacteria identification
among the studies might be one reason for differences in those results, the authors attribute
these differences to genetic, cultural, environmental or dietary factors affecting the studies’
participants (HUNT et al., 2011).

Indeed, CABRERA-RUBIO et al. (2012) observed that differences in the composition of
the human milk microbiota were related to the stage of breast milk (colostrum, transitional milk
and mature milk), the delivery mode (vaginal or Cesarean section), and maternal factors, such
as the pre-pregnancy body mass index (BMI) and pregnancy weight gain.

The above-mentioned studies suggest a huge variability in terms of human milk bacterial
community among individuals, as well as in terms of nutrients, immunological and
oligosaccharides composition. Given that the human milk microorganisms are important
elements for the development of the infant gut microbiota at the early life, to identify the factors
that can influence the human milk microbiota is essential, since they may indirectly influence

the infant colonization (FERNANDEZ et al., 2013).

JUSTIFICATION

Human milk is known to be the most important component for the infant’s growth and
metabolic and immune development (CABRERA-RUBIO et al., 2012). In addition, the
microorganisms that naturally occur in breast milk are among the main factors responsible for
the infant gut microbiota composition during lactation (COLLADO et al., 2015).

Several studies have discussed how maternal factors influence the nutritional composition
and bioactive compounds of human milk (ALLEN, 2012; BALLARD & MORROW, 2013).
However, so far, very few studies have assessed whether maternal factors may influence the
composition of the human milk microbiome (HINDE & GERMAN, 2012; CABRERA-RUBIO
et al., 2012; BALLARD & MORROW, 2013). The maternal diet therefore deserves special
attention.

Studies suggest that diet may play an important role in the composition and metabolic
activity of the gut microbiota (WU et al., 2011, SCOTT et al., 2013), as well as, in the nutrients

composition of the human milk in lactating women. Considering that the maternal gut, and the
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milk nutrients composition may influence the establishment of commensal bacteria in the
human milk, it is very important to assess the impact the maternal diet may have on the
composition of the human milk microbiome (FERNANDEZ etal., 2013; JEURINK etal., 2013,
JOST et al., 2013b; BOIX-AMOROS et al., 2016).

It also seems that no study has so far evaluated the effect of the maternal diet during
pregnancy, and the maternal diet supplementation with FOS on the human milk microbiota.
Only one recent study has evaluated the effect of the maternal diet during lactation in
modulating the human milk microbiota (WILLIAMS et al., 2017). However, the reduced
number of participants and the presence of confounding factors in that study further

substantiates the relevance of this research study.

OBJECTIVES

General
To investigate the correlation between the maternal diet and the human milk microbiota profile.
In addition, to assess the impact of maternal diet supplementation with prebiotics

(fructooligosaccharides) on the human milk microbiota during lactation.

Specific

To investigate the correlation between the maternal diet during pregnancy (“long-term” food
intake) and the first month of lactation (“short-term” food intake) with the human milk
microbiota profile.

To assess the influence of the maternal diet supplementation with prebiotics
(fructooligosaccharides) on the dynamics of the Bifidobacterium and Lactobacillus population

in human milk.
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CHAPTERS

The current thesis is organized in the format of two scientific articles (Chapter 1 and

Chapter 2), which are inside the scope of this thesis, as follows:

a. Study I: to investigate the correlation between the maternal diet during pregnancy
(“long-term” food intake) and the first month of lactation (“short-term” food intake)
with the human milk microbiota (Chapter 1: Maternal dietary patterns in pregnancy
drive the human milk microbiota profile, whereas minor changes are evidenced by
short-term diet during lactation).

b. Study II: to assess the influence of the maternal diet supplementation with prebiotics
(fructooligosaccharides) on the dynamics of the Bifidobacterium and Lactobacillus
populations in human milk (Chapter 2: Response of the human milk microbiota to a
maternal prebiotic intervention is individual-dependent and influenced by the

maternal age).

The first study was a cross-sectional study, and the second study was a clinical trial.

Both studies were conducted according to Figure 1 and Figure 2.
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Figure 1. Study designs for data and milk samples collection.
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24-HR: 24-hour food recall; HM: Human milk; QFFQ: Quantitative Food Frequency Questionnaire; FOS: Fructooligosaccharides.

Supplementation group: 4.5g of Fructooligosaccharides (FOS) + 2g of Maltodextrin; Placebo group: 2g of Maltodextrin.

3rd Interview

Measuring weight
24-HR

HM collection

Study I: Maternal dietary patterns in pregnancy drive the human milk microbiota profile, whereas minor changes are evidenced by short-term diet during lactation

Study II: Response of the human milk microbiota to a maternal prebiotic intervention is individual-dependent and influenced by the maternal age

29




Excluded (n =20)
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Figure 2. The flow diagram of participant recruitment, for each Study.

Study I: Maternal dietary patterns in pregnancy drive the human milk microbiota profile, whereas minor changes
are evidenced by short-term diet during lactation
Study II: Response of the human milk microbiota to a maternal prebiotic intervention is individual-dependent and
influenced by the maternal age

FOS: Fructooligosaccharide
OTU: Operational Taxonomic Unit
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GENERAL CONCLUSIONS

In this study, we described for the first time the effects of the maternal diet during
pregnancy and during the first month of the lactation period on the human milk bacterial
microbial community. In addition, we investigated the impact of maternal diet supplementation
with prebiotics (fructooligosaccharides) on the human milk microbiota during lactation.

Our results suggested that the maternal diet may influence the human milk microbiota,
and the diet during pregnancy is a stronger factor over the bacterial community structure. Minor
changes were found by the maternal short-term food intake or the maternal intervention with
the prebiotic, and the changes seem to be individual-dependent and influenced by the maternal

age, particularly in the intervention study.
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Apresentacio do Projeto:

O objetivo geral do projeto € investigar a associagdo entre a dieta materna e a microbiota do leite humano.
Adicionalmente, avaliar o impacto da suplementacdo da dieta materna com um ingrediente prebiético (fruto-
oligossacarideo) sobre a microbiota do leite humano, durante o periodo de lactagdo. O projeto encontra-se
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Objetivo da Pesquisa:

O obijetivo principal foi mencionado no item anterior. Os objetivos especificos séo:

Investigar a associagdo da dieta materna na gestagdo (consumo alimentar pregresso) e na
lactagdo(consumo alimentar atual) com a microbiota do leite humano. Avaliar a influéncia da intervengéo
com prebidtico (fruto-oligossacarideo) na dieta materna, sobre a dindmica de populagdes de Bifidobacterium
e Lactobacillus no leite humano. Avaliar a influéncia da intervengdo com prebidtico (fruto-oligossacarideo) na
dieta materna, sobre a microbiota intestinal materna. Avaliar a influéncia da intervengéo com prebioticos
(fruto-oligossacarideo) na dieta materna, sobre a microbiota intestinal do lactente.

Avaliagado dos Riscos e Beneficios:
Riscos: os riscos sdo minimos. Nao foram encontradas evidéncias de riscos ou desconforto relacionado ao

consumo da fibra prebidtica na quantidade e periodo de consumo propostos nesta
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pesquisa. Embora geralmente sejam bem tolerados por individuos saudaveis, em alguns casos pode haver
leve desconforto abdominal, devido a produgdo de gas decorrente do processo de fermentagéo da fibra
prebidtica.

Beneficios: Nao havera um beneficio direto, porém as participantes estardo contribuindo, de forma
voluntaria, para o desenvolvimento de uma pesquisa que contribuird para o esclarecimento sobre a
influéncia da alimentagdo da mae, sobre os micro-organismos naturalmente presentes no leite materno.
Uma vez que o leite materno ¢ um alimento direcionado ao bebé, os resultados poderdo esclarecer sobre a

influéncia da alimentagdo materna na satde e o desenvolvimento intestinal do bebé que recebe este leite.

Comentarios e Consideragdes sobre a Pesquisa:

O projeto & relevante e de importancia. E apresentado de forma clara e com justificativas pertinentes e
buscando resultados inovadores.

Consideragoes sobre os Termos de apresentagao obrigatoria:

Os pesquisadores contemplaram de forma apropriada todas as questdes levantadas no parecer anterior.

Recomendagoées:
Recomenda-se a aprovagao do projeto na forma em que se encontra.

Conclusoes ou Pendéncias e Lista de Inadequagoes:
Recomenda-se a aprovagdo do projeto na forma em que se encontra.

Situagao do Parecer:
Aprovado
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Nao

Consideragoes Finais a critério do CEP:
Tendo em vista as consideragdes acima, este CEP entende que o projeto pode ser aprovado.
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of the University of Sdo Paulo, Sdo Paulo, Brazil.

Hospital Universitario

R
17, 57,

Profa. Dra. Susana Marta Isay Saad
Departamento de Tecnologia Bioquimico-Farmacéutica
Faculdade de Ciéncias Farmacéuticas
UNIVERSIDADE DE SAO PAULO

Sdo Paulo, 07 de julho de 2014.

REFERENTE: Projeto de Pesquisa "Impacto da dieta materna e da intervengdo com
fruto-oligossacarideos sobre a microbiota do leite humano"

Mhoemine® o B foh memm e o el Phsn e T Quonniin Kfncba Tane Cand
resquidauuria) responsayci. rivld. id. ousalid lvidiia 1say oaaud

Equipe de Pesquisa: Carla Taddei de Castro Neves, Edna Maria de Albuquerque Diniz,
Marina Padilha, Silvia maria Ibidi

CAAE: 27247614.6.3001.0076

Registro CEP-HU/USP: 1370/14

Prezado(a) Senhor(a)

O Comité de Ftica em Pesquisa do Hospital Universitario da Universidade de
Sio Paulo, em reunido ordindria realizada no dia 27 de junho de 2014, analisou o Projeto
de Pesquisa acima citado, considerando-o como APROVADO, bem como o seu Termo
de Consentimento Livre e Esclarecido.

Lembramos que cabe ao pesquisador elaborar e apresentar a este Comité,
relatorios parciais e final, de acordo com a Resolugio n® 466/2012 do Conselho Nacional

de Satde, inciso XI1.2, letra “d”.

O primeiro relatorio esta previsto para 27 de dezembro de 2014.

n

Atenciosamente,

Dr. Mauricio Seckler
Coordenador do Comité de Etica em Pesquisa
Hospital Universitario da USP

COMITE DE ETICA EM PESQUISA DO HOSPITAL UNIVERSITARIO DA USP
Avenida Professor Lineu Prestes, 2565 — Cidade Universitiria — 05508-000 Sio Paulo - SP
Tel.: (11)3091-9457 — E-mail: cep@hu.usp.br
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Attachment 3. Written Informed Consent Form (WICF)

Mospital Universitirio

Universidade de S&o Paulo J
Faculdade de Ciéncias Farmacéuticas . usni

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE

1. Informagdes da Participante da Pesquisa

Nome:

Documento de Identidade n°: [Sexo: ()M (F
Data de Nascimento: ! /

Endereco: [ N [ Complemento:

Bairro: ‘ Cidade: ‘ Estado:
CEP: | Telefones:

Titulo do Projeto de Pesquisa: “Impacto da dieta materna e da intervengdo com fruto-oligossacarideos
sobre a microbiota do leite humano”.
2. Duragéo da Pesquisa: 3 anos
3. Nome do pesquisador responsavel: Prof® Dr? Susana Marta Isay Saad

Cargo/ Fungdo: Professora Associada

Instituicdo: Faculdade de Ciéncias Farmacéuticas/lUSP

Vocé estd sendo convidada a participar da pesquisa: “Impacto da dieta materna e da intervengdo
com fruto-cligossacarideos sobre a microbiota do leite humano”. O projeto € de responsabilidade da Prof* Dr?
Susana Marta Isay Saad e conta com a colaboragéo da doutoranda Marina Padilha, ambas pertencentes a
Faculdade de Ciéncias Farmacéuticas/lUSP. Coma colaboradoras da pesquisa, participam a Dr® Silvia Maria
Ibidi, médica pediatra responsavel pela Neonatologia e Prof? Dr* Edna Maria de Albuquerque Diniz,
responsavel técnica e coordenadora de Ensino e Pesquisa da Neonatologia do Hospital Universitario da
Universidade de S&o Paulo (HU/USP).

A amamentacdo, ou aleitamento materno, é mundialmente considerada o método ideal de
alimentacédo e nutricdo do bebé&, uma vez que o leite materno € totalmente constituido para atender as
necessidades nutricionais e promover o crescimento adequado do beb&. Com excegéo de raras situagdes, a
amamentagdo deve ser incentivada, pois sdo inimeras as vantagens na salde e no contexto emacional,
social € econdmico.

O leite materno contém, paturalmente, alguns micro-organismos (por exemplo, bactérias) que podem
trazer beneficios & saude do bebé. Estes micro-organismos, naturalmente presentes, podem participar,
principalmente, do adequado desenvolvimento intestinal e imunolégico (sistema de defesa), além de proteger
contra micro-organismos prejudiciais a satde do bebé.

Diversos estudos indicam que a alimentagdo pode influenciar na composi¢do de micro-organismos
presentes em algumas regides do corpo humano. Portanto, a referida pesquisa tem por objetivo avaliar se a

alimentacédo da mae pode apresentar efeitos na composigao de micro-organismos presentes no leite materno.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa
{Susana Marta Isay Saad)
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Hospital Universitans

Universidade de Sao Paulo
Faculdade de Ciéncias Farmacéuticas

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO - TCLE

Como forma de atingir os objetivos propostos, serdo realizados 2 encontros presenciais para coleta
de informacgdes pessoais, medidas de peso e altura e histéria da alimentagdo materna, por meio de
recordatorios de 24 horas (descrigdo da alimentag&o no dia anterior a entrevista) e questionario de frequéncia
alimentar (questionario referente a alimentagédo, durante a gravidez). No segundo encontro sera coletada uma
amostra de leite materno. Eventualmente, serd necessario obter informagdes do prontuario médico do
Hospital Universitario.

A duragdo desta parte da pesquisa sera de 23 dias, e os encontros estdo previstos para serem
realizados no 7° e 30° dias apds o parto, conforme agendados com o pesquisador. Serdo selecionadas 150
participantes saudaveis, com idades entre 19 e 35 anos, preferencialmente atendidas no Hospital Universitario
(HU) na cidade de Sao Paulo — SP - Brasil, que queiram participar da pesquisa.

As maes selecionadas deverdo apresentar as seguintes caracteristicas:

1) Ter apresentado ganho de peso adequado durante a gestagao; 2) Ter apresentado parto a termo - entre 37
e 42 semanas de gestacdo; 3) Com recém-nascidos de peso adequado para a idade gestacional ao
nascimento; 4) Em pratica de aleitamento materno exclusivo - sem suplementacdo de liquidos ou sélidos,
exceto medicamentos ou suplementos nutricionais; 5) Com funcionamento intestinal normal — minimo de duas
evacuacdes a cada dois dias e maximo de trés evacuagdes/dia.

Além disso, n&do serdo selecionadas participantes que apresentarem doengas como diabetes,
cardiopatias (doengas no coragao), renais (doengas dos rins), imunes (niveis muito baixos ou muito elevados
de células de defesa), doencas genéticas, hipertensdo (pressdo alta), ter apresentado diabetes gestacional
(diabetes durante a gestagao), apresentar inflamagdo das mamas (mastite) e estar em uso ou ter utilizado
alguns tipos de medicamentos ou toxicos que poder&o interferir nos resultados da pesquisa.

As participantes serdo orientadas a manter a alimentagao habitual, durante todo o periodo de estudo.
Nao sera solicitado as participantes seguir qualquer dieta especifica.

Acerca da coleta do leite materno, esta sera realizada manualmente, em ambiente limpo e
confortavel, por técnicos treinados. Todo material utilizado sera descartavel e estéril. Antes da coleta, as
mamas e 0s mamilos serao higienizados com sabonete antisséptico e agua e o primeiro fluxo de leite sera
desprezado. Serao coletados, aproximadamente, 25 mL (volume equivalente a meio copinho de café) de leite
materno. Todo o procedimento sera supervisionado pela doutoranda Marina Padilha.

As amostras serdo mantidas em gelo, por até 4 horas e, posteriormente, as andlises do material
coletado serdo realizadas nos laboratorios da Faculdade de Ciéncias Farmacéuticas da USP, por métodos

qualitativos e/ou quantitativos apropriados para investigar a composicdo do leite.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa
(Susana Marta Isay Saad)
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Faculdade de Ciéncias Farmacéuticas

Universidade de Sao Paulo

TERMO DE CONSENTIMENTO LIVRE E ESCLARECIDO — TCLE

Informacdes as participantes:

v Os riscos de sua participacao nesta pesquisa sdo minimos, embora possa ocorrer algum constrangimento
ou desconforto durante a aplicagdo de questionarios;

v" Quaisquer danos resultantes da pesquisa serdo indenizados;

v" Vocé podera recusar ou desistir da pesquisa a qualquer momento, sem prejudicar o acompanhamento
médico realizado pela equipe do HU/USP. A participagdo ou a desisténcia néo interfere no atendimento
oferecido pelo Hospital Universitario.

v A qualquer momento vocé podera solicitar que os seus dados sejam excluidos da pesquisa;

v Vocé podera solicitar explicacées todas as vezes que achar necessario sobre a pesquisa que estara
participando;

v Todas as amostras de leite materno coletadas serédo descartadas apés as andlises laboratoriais;

v Todas as participantes serdo identificadas por um cédigo para evitar que o seu nome seja relacionado
aos resultados obtidos e quando os resultados desta pesquisa forem publicados em eventos e revistas
cientificas especializadas, os nomes ndo serdo divulgados;

v As participantes terédo ressarcimento com os custos de transporte, caso elas tenham que se deslocar até
o Hospital Universitario para os procedimentos relativos a esta pesquisa.

Beneficios:

v" Nao havera um beneficio direto, porém as participantes estarao contribuindo, de forma voluntaria, para o
maior conhecimento sobre a influéncia da alimenta¢do da méae, sobre os micro-organismos naturalmente
presentes no leite materno. Uma vez que o leite materno € um alimento direcionado ao bebé&, os
resultados poderdo esclarecer sobre a influéncia da alimentagdo materna na saude e o desenvolvimento
intestinal do bebé& que recebe este leite.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa

(Susana Marta Isay Saad)
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Em caso de dividas, intercorréncias clinicas ou reagdes adversas, o participante da pesquisa
sera encaminhado pela equipe do projeto de pesquisa ao HU/USP. Entrar em contato com o

pesquisador responsavel:

Dra. Susana Marta Isay Saad, tel (011) 3091-2378.

Enderego: Depto de Tecnologia Bioquimico-Farmacéutica da FCF/USP

Av. Prof. Lineu Prestes, 580 Bloco 16, CEP: 05508-900 S&o Paulo - SP

Telefone: (011) 3091-2378 e-mail: susaad@usp.br.

Ou com a pesquisadora colaboradora: Marina Padilha, tel: (11) 3091-2691 ou e-mail: marina.padilha@usp.br
Uma via devera sera entregue a vocé e outra via ficara com o pesquisador responsavel, arquivado

pelo periodo de 5 (cinco) anos.

Consentimento Pés-Esclarecido:

Declaro que, apés convenientemente esclarecido pelo pesquisador e ter entendido o que me

foi explicado, consinto em participar do presente Protocolo de Pesquisa.

Sao Paulo, de de

Assinatura da participante de pesquisa Assinatura do pesquisador responsavel

(Susana Marta Isay Saad)

Em caso de duvida, esclarecimento ou reclamagdo sobre aspectos éticos dessa pesquisa, favor
entrar em contato:

- Comité de Etica em Pesquisas da Faculdade de Ciéncias Farmacéuticas da USP — Av. Prof. Lineu Prestes,
580 - Bloco 13A — Cidade Universitaria — CEP: 05508-900 — S0 Paulo/SP. Fone: (11) 3091-3622, Fone-Fax:
3091-3677 — E-mail: cepfcf@usp.br

- Comité de Etica em Pesquisa do Hospital Universitario da USP - Av. Prof. Lineu Prestes, 2565 — Cidade
Universitaria - CEP: 05508-000 — S&o Paulo/SP - Fone: (11) 3091-9457, Fax: (11) 3091-9479 E-

mail: cep@hu.usp.br
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1. Informacgées do Participante da Pesquisa

Nome:

Documento de Identidade n°: \ Sexo: ()M ()F
Data de Nascimento: / !

Enderego: N° ] Complemento:

Bairro: | Cidade: | Estado:
CEP: | Telefones:

Titulo do Projeto de Pesquisa: “Impacto da dieta materna e da interven¢éo com fruto-oligossacarideos
sobre a microbiota do leite humano”.

2. Duragao da Pesquisa: 3 anos

3. Nome do pesquisador responsavel: Prof* Dr* Susana Marta Isay Saad

Cargo/ Fungéo: Professora Associada

Instituicdo: Faculdade de Ciéncias Farmacéuticas/USP

Vocé estd sendo convidada a participar da pesquisa: “Impacto da dieta materna e da intervengdo
com fruto-oligossacarideos sobre a microbiota do leite humano”. O projeto é de responsabilidade da Prof® Dr?
Susana Marta Isay Saad e conta com a colaboragéo da doutoranda Marina Padilha, ambas pertencentes a
Faculdade de Ciéncias Farmacéuticas/lUSP. Como colaboradoras da pesquisa, participam a Dr* Silvia Maria
Ibidi, médica pediatra responsavel pela Neonatologia e Prof® Dr* Edna Maria de Albuquerque Diniz,
responsavel técnica e coordenadora de Ensino e Pesquisa da Neonatologia do Hospital Universitario da
Universidade de S&o Paulo (HU/USP).

A amamentagdo, ou aleitamento materno, € mundialmente considerada o método ideal de
alimentagédo e nutrigdo do beb&, uma vez que o leite materno é totalmente constituido para atender as
necessidades nutricionais e promover o crescimento adequado do bebé. Com excegéo de raras situagdes, a
amamentagdo deve ser incentivada, pois sdo iniUmeras as vantagens na salde e no contexto emocional,
social e econdémico.

O leite materno contém, naturalmente, alguns micro-organismos (por exemplo, bactérias) que podem
trazer beneficios a satude do bebé. Estes micro-organismos, naturalmente presentes, podem participar,
principalmente, do adequado desenvolvimento intestinal e imunolégico (sistema de defesa), além de proteger
contra micro-organismos prejudiciais a satde do bebé.

Diversos estudos cientificos indicam que a alimentagdo pode influenciar na composi¢do de micro-
organismos presentes em algumas regides do corpo humano. Particularmente algumas fibras alimentares
(inulina e fruto-oligossacarideos) apresentam a propriedade de estimular no intestino, a multiplicagdo de
micro-organismos benéficos a saude humana. Comercialmente, essas fibras podem ser apresentadas na

forma em po, de cor branca, inodoro, com sabor levemente adocicado.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa
(Susana Marta Isay Saad)
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A referida pesquisa tem por objetivo avaliar se o consumo de uma fibra alimentar (fruto-
oligossacarideo) pela mée influencia na composigao de micro-organismos no leite humano.

Como forma de atingir os objetivos propostos, serdo realizados 2 encontros presenciais para coleta
de informagdes pessoais, medidas de peso e altura e histdria da alimentagdo materna, por meio de
recordatdrios de 24 horas (descricdo da alimentacdo no dia anterior a entrevista). Eventualmente, sera
necessario obter informagdes do prontudrio médico do Hospital Universitario. Além disso, durante os
encontros serdo coletadas amostras de leite materno e sera solicitado, anteriormente, que a participante traga
amostras de fezes, coletadas conforme orientagéo do pesquisador.

Esta parte da pesquisa tera duragéo de 20 dias e os encontros estado previstos para serem realizados
no 30° e 50° dias apds o parto, conforme agendados com o pesquisador. Serdo selecionadas 60 participantes
saudaveis, com idades entre 19 e 35 anos, preferencialmente atendidas no Hospital Universitario (HU) na
cidade de Sao Paulo — SP - Brasil, que queiram participar da pesquisa.

As mées selecionadas dever&o apresentar as seguintes caracteristicas:

1) Ter apresentado ganho de peso adequado durante a gestagéo; 2) Ter apresentado parto a termo - entre 37
e 42 semanas de gestacdo; 3) Com recém-nascidos de peso adequado para a idade gestacional ao
nascimento; 4) Em pratica de aleitamento materno exclusivo - sem suplementagdo de liquidos ou sélidos,
exceto medicamentos ou suplementos nutricionais; 5) Com funcionamento intestinal normal — minimo de duas
evacuacgdes a cada dois dias e maximo de trés evacuacgoes/dia.

Além disso, ndo serdo selecionadas participantes que apresentarem doengas como diabetes,
cardiopatias (doengas no coragdo), renais (doengas dos rins), imunes (niveis muito baixos ou muito elevados
de células de defesa), doengas genéticas, hipertensdo (pressao alta), ter apresentado diabetes gestacional
(diabetes durante a gestagdo), apresentar inflamagdo das mamas (mastite) e estar em uso ou ter utilizado
alguns tipos de medicamentos ou toxicos que poderéo interferir nos resultados da pesquisa.

Nesta narte da nesal
Nesta parte da pesq

lisa, as participantes serdo divididas em dois grupos: um grupo recebera a fibra
alimentar (fruto-oligossacarideo) e outro grupo recebera um produto similar (maltodextrina), porém sem a
propriedade de influenciar a multiplicagéo de micro-organismos benéficos. A divisdo dos grupos serd realizada
sem o conhecimento do pesquisador e da participante, a fim de ndo interferir nos resultados finais. Tanto o
fruto-oligossacarideo quanto o produto similar sdo apresentados na forma de pé de cor branca, sem odor, de
sabor levemente adocicado e ndo deverdo apresentar efeitos colaterais, durante o periodo de consumo.
Somente a mae participante devera consumir o produto da pesquisa. SEU BEBE NAO DEVE CONSUMIR O
PRODUTO.

No primeiro encontro, sera entregue um informativo para cada participante sobre a forma como o
produto devera ser consumido e armazenado, além de informagdes adicionais.

As participantes serdo orientadas a manter a alimentagao habitual, durante todo o periodo de estudo.
Nao sera solicitado as participantes seguir qualquer dieta especifica, exceto pelo consumo do produto da

pesquisa.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa
(Susana Marta Isay Saad)
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Acerca da coleta do leite materno, esta sera realizada manualmente, em ambiente limpo e
confortavel, por técnicos treinados. Todo material utilizado sera descartavel e estéril. Antes da coleta, as
mamas e os mamilos serdo higienizados com sabonete antisséptico e agua e o primeiro fluxo de leite sera
desprezado. Serdo coletados, aproximadamente, 25 mL (volume equivalente a meio copinho de café) de leite
materno. Todo o procedimento sera supervisionado pela doutoranda Marina Padilha.

As fezes deverdo ser coletadas pela participante e armazenadas em recipientes estéreis, em
refrigerador, e transportadas com gelo reciclavel até entrega ao pesquisador. Os recipientes e o gelo
reciclavel serdo fornecidos pelo pesquisador.

As amostras de leite materno e fezes serdo mantidas em gelo, por até 4 horas e, posteriormente, as
andlises do material coletado ser&o realizadas nos laboratorios da Faculdade de Ciéncias Farmacéuticas da

USP, por métodos qualitativos efou quantitativos apropriados para investigar a composicao do leite.

Informacdes as participantes:

v' Os riscos de sua participagio nesta pesquisa sdo minimos. Nao foram encontradas evidéncias de risco
ou desconforto relacionado ao consumo da fibra prebidtica na quantidade e pericdo de consumo
propostos nesta pesquisa. Embora geralmente sejam bem tolerados por individuos saudaveis, em alguns
casos pode haver leve desconforto abdominal, devido a produgdo de gases, decorrente do processo de

fermentag&o da fibra prebidtica.

v Quaisquer danos resultantes da pesquisa serdo indenizados. Se houver algum beneficio detectado
durante o periodo de intervencdo com a fibra alimentar as participantes, ndo nos comprometeremos a

fornecer o suplemento, apos o término da pesquisa;

v" Vocé podera recusar ou desistir da pesquisa a qualquer momento, sem prejudicar o acompanhamento
médico realizado pela equipe do HU/USP. A participa¢do ou a desisténcia nao interfere no atendimento
oferecido pelo Hospital Universitario.

v A qualguer momento vocé podera solicitar que os seus dados sejam excluidos da pesquisa;

v Vocé podera solicitar explicagdes todas as vezes que achar necessario scbre a pesquisa que estara
participando;

v" Todas as amostras de leite materno e fezes coletadas serdo descartadas apds as anélises laboratoriais;

v Todas as participantes serdo identificadas por um codigo para evitar que o seu nome seja relacionado
aos resultados obtidos e quando os resultados desta pesquisa forem publicados em eventos e revistas

cientificas especializadas, os nomes nao serdo divulgados;

v" As participantes terdo ressarcimento com os custos de transporte, caso elas tenham que se deslocar até

o Hospital Universitario para os procedimentos relativos a esta pesquisa.

Rubrica do pesquisador responsavel Rubrica do participante da pesquisa

(Susana Marta Isay Saad)
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Beneficios:

¥ Nao havera um beneficio direto, porém as participantes estardo contribuindo, de forma voluntaria, para o
maior conhecimento sobre a influéncia da alimentagéo da méae, sobre os micro-organismos naturalmente
presentes no leite materno. Uma vez que o leite materno & um alimento direcionado ao bebé, os
resultados poderdo esclarecer sobre a influéncia da alimentagéo materna na salde e o desenvolvimento

intestinal do bebé que recebe este leite.

Em caso de duvidas, intercorréncias clinicas ou reagées adversas, o participante da pesquisa
sera encaminhado pela equipe do projeto de pesquisa ao HU/USP. Entrar em contato com o

pesquisador responsavel:

Dra. Susana Marta Isay Saad, tel (011) 3091-2378.

Endereco: Depto de Tecnologia Bioquimico-Farmacéutica da FCF/USP

Av. Prof. Lineu Prestes, 580 Bloco 16, CEP: 05508-900 Sao Paulo - SP

Telefone: (011) 3091-2378 e-mail: susaad@usp.br.

Ou com a pesquisadora colaboradora: Marina Padilha, tel: (11) 3091-2691 ou e-mail: marina.padilha@usp.br

Uma via deveré sera entregue a vocé e outra via ficard com o pesquisador responsavel, arquivado

pelo periodo de 5 (cinco) anos.
Consentimento Pos-Esclarecido:
Declaro que, apos convenientemente esclarecido pelo pesquisador e ter entendido o que me

foi explicado, consinto em participar do presente Protocolo de Pesquisa.

Sao Paulo, de de

Assinatura da participante de pesquisa Assinatura do pesquisador responsavel
(Susana Marta Isay Saad)

Em caso de duvida, esclarecimento ou reclamacéo sobre aspectos éticos dessa pesquisa, favor entrar em
contato:
- Comité de Etica em Pesquisas da Faculdade de Ciéncias Farmacéuticas da USP — Av. Prof. Lineu Prestes, 580 - Bloco
13A - Cidade Universitaria — CEP: 05508-300 — Sao Paulo/SP. Fone: (11) 3091-3622, Fone-Fax: 3091-3677 — E-mail:
cepfcf@usp.br

- Comité de Etica em Pesquisa do Hospital Universitario da USP - Av. Prof. Lineu Prestes, 2565 — Cidade Universitaria -
CEP: 05508-000 — S&o Paulo/SP - Fone: (11) 3091-9457, Fax: (11) 3091-9479  E-mail: cep@hu.usp.br
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FICHA DE CADASTRO

Pesquisa: “Impacto da dieta materna e da intervengdo com fruto-oligossacarideo sobre a microbiota do leite humano”.

Pesquisadora Responsavel: Prof2 Dr2 Susana Marta Isay Saad.

Data da 12 entrevista: / /
INFORMACOES MATERNAS (LACTANTE)
1. Informacgdes Pessoais coDIGO:__
Nome Completo:
Documento de Identidade n2: ( JRG ( )CPF
Data de Nascimento: / / Idade: anos Cor:( )B( )P { )N { )A

Estado Civil: ( ) Solteira ( ) Casada ( )Divorciada ( )Vidava ( ) Outro:

Profissdo:

Pratica alguma religido: ( )Sim ( ) Né&o Se sim, qual:

Mora com quem (marido/pais/etc):

Quantas pessoas moram em sua casa:

Telefone residencial: ( ) Telefone celular: ( )

Escolaridade:

() Nenhuma escolaridade;

) Ensino fundamental incompleto (até a 42 série do primeiro grau);
) Ensino fundamental completo (até a 82 série do primeiro grau);

) Ensino médio (segundo grau) incompleto;

) Ensino médio (segundo grau) completo;

) Superior incompleto;

) Superior completo;

) Pés-graduagdo/MBA/especializag3o;

) Mestrado/doutorado.
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Renda Familiar
Quantidade de Itens
Itens

0 1 2 3 4dou+
Banheiros 0 3 7 10 14
Empregados domésticos 0 3 7 10 13
Automovel 0 3 5 8 11
Computador 0 3 6 8 11
Lava louga 0 3 6 6 6
Geladeira 0 2 3 5 5
Freezer

0 2 4 6 6
(da geladeira ou independente)
Lava roupas 0 2 4 6 6
DVD 0 1 3 4 6
Micro-ondas 0 2 4 4 4
Motocicleta 0 1 3 3 3
Secadora de roupa 0 2 2 2 2
Grau de instrugdo do chefe de familia (pessoa de referéncia)
Analfabeto/ Fundamental | incompleto 0 Servigos publicos
Fundamental | completo/ Fundamental Il

1 N3o Sim

incompleto
Fundamental Il completo/ Médio incompleto 2 Agua encanada 0 4
Médio completo/ Superior incompleto 4 Rua pavimentada 0 2
Superior completo 7 Soma de pontos =

*Critério Brasil 2014-2015
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Histdria de doenca atual: ( ) Nenhuma ( ) Diabetes mellitus ( ) Dislipidemia ( ) Cardiopatia ( ) Nefropatia

( ) Imunodeficiéncia( ) Doenca inflamatéria ( ) Doenca genética ( ) Hipertensdo arterial

Historia de doenga pregressa:

Apresentou alguma doenga durante a gestacdo? ( ) Diabetes ( ) Pré eclampsia/ Eclampsia ( ) Qutra
qual(is):

Presenga de Mastite: ( )Sim ( ) Nao

Utilizou medicamento durante a gestagdo? ( ) Sim ( ) N3o Se sim, qual (is):

Suplementagdo nutricional na gestagdo? ( ) Sim ( ) Ndo Se sim, qual (is):

Utilizou antibidtico durante a gestagdao? ( ) Sim ( )N3o  Sesim, ha quanto tempo? ( )ha4 mesesou+( )ha
menos de 4 meses

Em uso de algum medicamento? ( ) Sim( ) N3o Se sim, quais:

Se sim, ha quanto tempo? ( ) hd1 mésou+( )hdmenosdelmés

Habito intestinal: ( )>ou=3x/dia ( )1-2x/dia ( )1xacada2dias ( )1xacada3diasou+

Com que frequéncia consumiu bebida alcodlica no dltimo més? ( ) Nenhuma ( ) 1-4 x/més ( ) 1-7 x/semana

Companheiro fuma? ( ) Sim( ) Nao

A senhora fuma?( )Sim( )Nao Se sim, quantos magos/dia?

A senhora fumou durante a gestagdo? ( )Sim( ) Né&o Se sim, quantos magos/dia?

Companheiro utiliza alguma outra substancia? ( ) Sim( ) Ndo Se sim, saberia relatar o que?

O companheiro ja incentivou a senhora a usar alguma substancia? ( ) Sim( ) Nao Se sim, saberia relatar o que?

Se sim, com que frequéncia utilizou alguma substancia tdxica? ( ) Nenhuma
( )1-4x/més( )1-7x/semana
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2. Dados Antropométricos
Peso habitual: kg ) relatado ( ) prontudrio
Peso antes da gestacdo: kg ) relatado ( ) prontudrio
indice de massa corporal pré-gestacional: kg/m?
Ganho de peso na gestagdo: kg ) relatado ( ) prontuario
Altura: m )aferido ( ) prontudrio
3. Informacgdes sobre o Parto
Idade gestacional: semanas ) relatado ( ) prontudrio
Bolsa: ( ) Rota espontanea ( ) integra ) relatado ( ) prontudrio
Tipo de parto: ( )cesdrea ( )vaginal ( )forceps ) relatado ( ) prontuario
Anestesia: ( ) Sim( ) Nao
Se sim, qual (is): ) relatado ( ) prontuario
Antibidtico no parto: ( ) Sim( ) Nao
Se sim, qual (is): ) relatado ( ) prontudario
Intercorréncias no parto: ( ) Sim( ) Nao
Se sim, qual (is): ) relatado ( ) prontuario
Realizagdo de Enema? ( )Sim( ) NZo ) relatado ( ) prontudrio

4. Informacgdes sobre Aleitamento Materno

Amamenta? ( ) Sim( ) Nao

Iniciou amamentacao no hospital? ( ) Sim( ) Ndo

Apresentou algum destes problemas para amamentar?

() Fissura/Rachaduras ( ) Ingurgitamento ( ) Mastite ( ) Nédulos ( ) Abscesso mamario () Outros:

O bebé recebe/recebeu leite materno de outras fontes? ( ) Sim () Nao

O bebé recebe/recebeu formula infantil? ( ) Sim( ) Nio
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Pesquisa: “Impacto da dieta materna e da intervengdao com fruto-oligossacarideo sobre a microbiota do leite humano”.

Pesquisadora Responsavel: Prof2 Dr2 Susana Marta Isay Saad.

. ) Data da 12 entrevista: / /
INFORMACOES DO BEBE (LACTENTE)
1. Informagbes Pessoais cobigo: ___ -
Nome Completo:
Nome do Pai:
Nome da M3e:
Local de Nascimento (Hospital, Cidade, Estado): Sexo:( JF( )M
Data de Nascimento: / / Idade: dias
Intercorréncias desde o nascimento: ( ) Sim ( ) Nao Se sim, qual (is):

Utilizou algum medicamento desde o nascimento ( ) Sim ( ) N3o Se sim, qual (is):

Utilizou antibidtico desde o nascimento( )Sim ( ) Ndo Sesim, quando:

Apresenta alguma doenga: ( ) Sim ( ) N3o Se sim, qual(is):

Em uso de medicamentos: ( )Sim ( ) Ndo Se sim, qual(is):

Suplemento alimentar: ( )Sim ( ) N3o Se sim, qual (is):
Se sim, ha quanto tempo

Funcionamento intestinal: x/dia ( ) fezes liquidas ( ) fezes amolecidas ( ) fezes endurecidas
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2. Dados antropométricos do lactente
Peso ao nascer: g ( )aferido ( ) prontuario
Comprimento ao nascer: cm ( )aferido ( )prontudrio
Percentil na curva de Alexander (ao nascer) ( )<pl0 ( )plO<p90 ( )>p90
Peso atual: g ( )aferido ( ) prontuario
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Pesquisa: “Impacto da dieta materna e da intervengdo com fruto-oligossacarideo sobre a microbiota do leite humano”.

Pesquisadora Responsavel: Prof2 Dr2 Susana Marta Isay Saad.

Data da 22 entrevista: / /
INFORMACOES DE ACOMPANHAMENTO MATERNO (LACTANTE)
cODIGO:

Peso atual: g ( )aferido ( )relatado
Altura: m ( ) aferido ( )relatado
indice de massa corporal atual: kg/m?
Intercorréncias desde a Gltima entrevista? ( ) Sim ( ) Ndo Se sim, qual (is):
Utilizou algum medicamento: ( ) Sim ( ) Ndo Se sim, qual(is):
Suplemento alimentar: ( )Sim ( ) N3o Se sim, qual (is):
Se sim, ha quanto tempo
Funcionamento intestinal: x/dia ( ) fezes liquidas ( ) fezes amolecidas ( ) fezes endurecidas
INFORMACOES DE ACOMPANHAMENTO DO BEBE (LACTENTE)

CODIGO: -
Peso atual: g ( )aferido ( )relatado
Comprimento: m ( )aferido ( )relatado
Intercorréncias desde a ultima entrevista? ( ) Sim( ) Ndo Se sim, qual (is):
Utilizou algum medicamento: ( ) Sim ( ) Ndo Se sim, qual(is):
Suplemento alimentar: ( )Sim ( ) N&o Se sim, qual (is):
Se sim, ha quanto tempo
Funcionamento intestinal: x/dia ( ) fezes liquidas ( ) fezes amolecidas ( ) fezes endurecidas
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Informagdes sobre Aleitamento Materno

Apresentou algum destes problemas para amamentar desde a ultima entrevista?
() Fissura/Rachaduras ( ) Ingurgitamento ( ) Mastite ( ) Nédulos ( ) Abscesso mamario( )

Outros:

0O bebé recebe leite materno de outras fontes? ( ) Sim( ) Ndo

Ja ofereceu alguma vez agua, cha ou suco para o bebé? ( ) Sim( ) Ndo

J4 ofereceu alguma vez mel, agticar ou algum outro alimento? ( ) Sim( ) N&o

O bebé usa chupeta? ( )Sim( ) Nao O bebé usa mamadeira? ( )Sim( ) Ndo
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Attachment 5. Quantitative Food Frequency Questionnaire (QFFQ)

Questionario Quantitativo de Freqiiéncia Alimentar para Gestantes
Oliveira et al. Cad. Saude Publica, Rio de Janeiro, 26(12):2296-2306, dez, 2010

As questdes seguintes relacionam-se ao seu habito alimentar usual DURANTE A GESTACAO.
Responda, por favor, a freqiiéncia que melhor descreva QUANTAS VEZES a senhora costuma
comer cada item e a respectiva UNIDADE DE TEMPO (se por dia, por semana, por més ou desde
que engravidou). Depois, responda qual a quantidade consumida.

* D diario, S: semanal, M: no 1iltimo més, G: durante esta gestacio
**P: pequena, M: média, G: grande, EG: extra-grande.

GRUPOS DE QUANTAS VEZES - - PORCAO SUA ~
ALIMENTOS VOCE COME FREQUENCIA™ | smitpra. | PORCAO* | COPIFICACAD
Pﬂao francés, pdo de N 152 3 4TS & 798 @ 10 DSMG 1 unidade P M G EG
forma. (50g) .
Rosca doce ou sonho N12345678910 DSMG 2un P P M G EG
(60g)
Bolo N12345678910 DSMG Lad PMGEG |————
(100g)
Pio integral N12345678910 DSMG Zé%t;s P M G EG
Torrada, bolacha R -
salgada ou biscoito de N12345678910 DSMG (33g) P M G EG
polvilho &
Bolacha doce sem
recheio 10
(Maisena, cookies N12345678910 DSMG unidades | P M G EG
simples, amanteigada, (50g)
mel e aveia)
Bolacha doce com -
T 7 unidades
(bolachas recheadas, N12345678910 DSMG 87.5g) P M G EG
com goiabada ou (87.5¢
wafer)
Geléia, mel ou melado N12345678910 DSMG l(c;)(l];;)b PMGEG
Manteiga N12345678910 DSMG E;z;gca PMGEG | ———————
Margarlﬂa N12345678910 DSMG Iptfaca | PM G EG
(())‘%I;‘;m N12345678910 DSMG (5g) P M G EG
iy 2 pt faca
4 9] _——
Requeijao N12345678910 DSMG CH (10g) P M G EG
Queijo branco N1234567809 10 2 pdgs M
(fresco, ricota, cottage) DS M6 (50g) FM5ES
Queijos amarelos 2HM -
(parmesio, mussarela, N12345678910 DSMG (30g) P MG EG
provolone, prato) &
Mortadela, salame, 2 /M
presunto, peito de peru N12345678910 DSMG (40g) PMGEG|
ou salsicha &
Leit
(el).etc " N123456780910 DSMG lepreq |PMGEG | ————
()égsnﬂado N12345678910 DSMG CH (250g) | P M G EG
Achocol_atado’ou 55 (L2 B &5 6 798 9 10 DSMG 2 cols sob T —
cappuccino (pé) (22g)
Vftammadefrutacom N i85 45 € 746 10 DSMG 1cp GCH PMGEG | —————
leite (300g)
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Mingau

1 prato
fundo raso
(200g)

EG

logurte integral
(Coalhada, iogurte
natural ou iogurte de
frutas)

lcpReqr
(200g)

EG

Togurte desnatado

1 copo P
(150g)

EG

Suco de laranja natural

1 copo de
Req CH
(250g)

G

EG

Suco de outras frutas
(natural)

1 copo de
Req CH
(250g)

EG

Suco artificial ou
refrigerante

1 copo de
Req CH
(250g)

EG

Café

1 xicara
de café
(50g)

EG

Abacaxi

2 fatias
médias
(200g)

EG

Banana

1 unidade
média
(80g)

EG

Mexerica, laranja

1 unidade
média

(160g)

EG

Goiaba

2 unidades
médias
(340g)

EG

Manga, caqui

1 unidade
média
(180g)

EG

Magca, péra

1 unidade
média
(93g)

EG

Melancia, melao

1 fatia
média
(200g)

EG

Mamaio

1 fatia
média
(170g)

EG

Morango

9 unidades
grandes
(108g)

EG

Péssego

3 unidades
médias

(300g)

EG

Abacate ou abacatada

1 fatia
média
(147,5g)

EG

Uva

1 cacho
pequeno

(170g)

EG

Acelga, alface, repolho
(cru ou cozido)

1 prato de
sobremesa

G

EG
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(36g)

A’gnﬁo,almelrﬁo, N i 58 4 508 5ag B 10 DSMG 1 ptCH P M G EG
ricula, couve (50g)
2 ft G
Beterraba N12345678910 DSMG (52¢) PMGEG |————
2colS
N12345678910
Cenoura DSMG CH (30g) P M G EG
; 2 pires CH
N12345678910 PMGE e e s e
Pepino 5 DSMG (120g) G EG
Tomate N12345678910 DSMG LunM 5 6 kG
(90g)
i 1 pires
Abdbora N12345678910 DSMG PMGEG | —— — —
(135¢g)
. lunP
Abobrinha N12345678910 DSMG (729) P M G EG
Mandioca, batata ou —
puré de batata ou lescMr
mandioquinha N12345678910 DSMG (95g) P M G EG
() Frita N12345678910 DSMG lescMr | P M G EG
( ) Cozida (95g)
Brécolis N12345678910 DsMG | !@mMI L6 EG
(30g)
Vagem, chuchu, lescM
N12345678910 —_———
couve-flor i MG CH (90g) £ M R
4 col Sp
i CHoul
Milho verde N12345678910 DSMG ; P M G EG
espiga
(100g)
2escM mepre [
Arroz branco N12345678910 DSMG CH (170g) P M G EG
Risot tei 1col A
isoto, arroz carreteiro |\ 5 s a0 g DSMG CH P M G EG
ou arroz a grega, canja (134g)
¢ 1col A
N12345678910 : e
Arroz integral D S G CH (134g) P M G EG
e . 2¢coM
N12345678910
Feijio cozido DS G (1568) P M G EG
Feiioada. feii 3elsco -
lii”?faa' e]‘;:"i"m N12345678910 DSMG M P M G EG
giiica ou baco 273
Miojo N12345678910 | DSMG LPEOE | b B |
(80g)
leseGr -
Lasanha ou massas T — DSMG oul P MG EG
recheadas com carne pedago P
(122,5)
Macarrao, outras 2esc M g 0
S— N12345678910 DSMG CH (220g) P M G EG
Quando consome massa, qual o tipo de molho adicionado?
()Branco N12345678910 DSMG P M G EG e aw
() A Bolonhesa ou de frango N12345678910 DSMG PMGEG |
() Ao sugo N12345678910 DSMG P M G EG
() Alho e 6leo N12345678910 DSMG PMGEG |~ —
1 filé M -
Carne bovina frita, carne N12345678910 DSMG ou3 P M G EG
de panela pedagos
M (100g)
Bife grelhado N12345678910 | pgMmgG 1 filekm | PMGEG)
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Carne moida (100g) o
N12345678910 DSMG 4COISSP P MG EG
CH (120g)
Estrogonofe de carne,
i 2 colhs A .
bife a role, carne com N12345678910 DSMG P M G EG
L CH (80g)
gumes
: DS G 1 file M
N12345678910 _—
Frango frito (180g) P M G EG
Frango assado N12345678910 DSMG l(lﬁéggh;l P M G EG
Frango xadrez, . o
estrogonofe de frango N12345678910 DSMG é:{o(lll'l;osp) P M G EG
ou fricassé g
Pernil ou lomb 1Hilc R
L‘.:f..ouo " N12345678910 DSMG (150g) P M G EG
1ngtiga N12345678910 DSMG lgomo | P M G EG
(60g)
Bacon ou torresmo N12345678910 DSMG 6 ft (600g) [ P M G EG
Peixe cozido N12345678910 | DSMG 1(?‘618;;4 P M G EG
Peixe frito N12345678910 DSMG '(lpggg];“ PMGEG | ————
Atum N12345678910 | DSMG é}?((’;zs; P M G EG
Sardinha N12345678910 | DSMG zu&igg;jcs PMGEG | ——— —
Ovo N12345678910 DSMG P M G EG
{ Jiamto N12345678910 DSMG Mgadad“ P MG EG
() Frito N12345678910 DSMG (50g) P M G EG
() Omelete
Figado ou moela N12345678910 | DSMG '(;’Sg' PMG EG | ————
3 colhs Sp
Dobradinha N12345678910 DSMG CH P M G EG
(97.5¢)
Frutos do mar N12345678910 DSMG sl 30 PMGEG | ————
: : CH (100g) i
Castanhas, nozes, N12345678910 DSMG 8 unidades | P M G EG
amendoim. (20g)
N12345678910 DSMG | prato PMGEG |
Sopa de legumes fundo CH
(310g)
2 colhs Sp
‘ N12345678910 DSMG CH (80g) PMG EG
Doces com frutas ou Lificolé
picolé de frutas oupl fatia
M (60g)
. N12345678910 DSMG | fatiaM |P M G EG
Doces com leite (69g) ———
N12345678910 DSMG lbolaG | P M G EG
Sorvete (massa) (1002)
N12345678910 |[DSMG I bombom [PMGEG | ___
Chocolate ou | filete
(30g)
5 N12345678910 DSMG 2 unidades [ P M G EG
Pagoca, pé de moleque (60g)
Saleado frito N12345678910 DSMG lunidade ([PMGEG |~~~
& G (100g)
N12345678910 DSMG 1 unidade | P M G EG
Salgado assado M (80g)
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1 pct -
N12345678910
Salg?.dinho tipo “Chips” bSMEG (s:,gg)h(;udé =5 ORED
ou pipoca O
(20g)
Lanches, cachorro N12345678910 DSMG 1 unidade | P M G EG
quente, hamburguer (125g)
. N12345678910 DSMG 2 fatiasM | P M G EG
Pizza (210g)
Acucar (adicionadoem | N 12345678910 DSMG l colsob | P M G EG
bebidas) (16g) o

Com qual freqiiéncia a senhora consome vegetais e quantas porc¢des?

FREQUENCIA QUANTAS VEZES VOCE COME

DSMG N12345678910

Com qual freqiiéncia a senhora consome frutas e quantas porg¢des?

FREQUENCIA QUANTAS VEZES VOCE COME

DSMG N12345678910

Quando consome frango vocé retira a pele? (1) Sim (2) As vezes (3 ) Nio

Quando consome carne bovina vocé retira a gordura aparente? (1) Sim (2 )as vezes (3 )Néo
Quando a senhora consome atum ¢ em agua ou em dleo? (1) Oleo 2) Agua

Como a senhora tempera a salada?

(1) Azeite extra-virgem (2 ) Oleo vegetal (3 ) Molho industrializado (4 ) sal

Que tipo de gordura a senhora usa para preparar as refeicoes?

Oleo vegetal: (1) soja (2) milho (3 )girassol (4 ) canola (5 ) composto
(6 ) Margarina (7) Manteiga (8) Banha (9) Azeite

Ha algum alimento que vocé consome pelo menos | x/semana que ndo foi citado?

ALIMENTO FREQUENCIA POR QUANTIDADE CoD
SEMANA CONSIIMIDA
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