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Beginning of Life 

 The first 1000 days of life, spanning from conception to 2 years of age, is recognized 
as a critical period of growth and development. 

 It is well established that early life nutrition is a key environmental factor that 
strongly influences the risk of developing cardiovascular and metabolic diseases in 
adulthood

 Nature leads the first 500 days of the offspring’s diet – the period from conception 
to approximately six months of age – when the growing offspring is completely 
dependent on his/her mother for nutrition.

 This adaptive nature of nutrition occurs via the placenta to the developing embryo 
and fetus, and then ideally via exclusive breastfeeding for the first six months of 
infancy.

 At 12-month-old, an infant’s daily sleep/wake cycle is moderately stabilized with an 
increasing consolidation of sleep during the night compared to early infancy.

 Using multivariate logistic regression with confounder adjustment, exclusively 
breastfeeding during the first six months of life was negatively associated with post-
midnight feeding at 12-month-old.







Figure 1 

In most high-income countries, 
the prevalence is lower than 20%. 
We noted important differences—
eg, between the UK (<1%) and the 
USA (27%), and between Norway 

(35%) and Sweden (16%).



Figure 2 
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Most mothers in all country groups started breastfeeding; only three countries (France, Spain, and the 
USA) had rates below 80% for ever breastfeeding.

However, early initiation was low in all settings, as was exclusive breastfeeding. Breastfeeding at 12 
months was widespread in low-income and lower-middle-income settings, but uncommon elsewhere.



Figure 3 
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Countries from eastern and southern Africa tended to have on average lower rates of 
continued breastfeeding but higher rates of exclusive breastfeeding than did those in 

west Africa. In Latin America and the Caribbean, and in central and eastern Europe 
and the Commonwealth of Independent States, both indicators tended to be lower 

than in Africa. South Asian countries had high rates of both indicators whereas 
countries in the Middle East and north Africa had lower rates. Countries from east 

Asia and the Pacific region had moderate to high prevalence of both indicators.



Figure 4 
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Major Factors Influencing Breastfeeding Rates: Mother's Perception 
of Father's Attitude and Milk Supply
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Under the influence of the hormones prolactin
and oxytocin, women produce milk after 

childbirth to feed the baby. The initial milk 
produced is referred to as colostrum, which is 
high in the immunoglobin IgA, which coats the 
gastrointestinal tract. This helps to protect the 

newborn until its own immune system is 
functioning properly. 

The amount of milk produced depends on how 
often the mother is nursing and/or pumping: the 
more the mother nurses her baby or pumps, the 
more milk is produced. It is beneficial to nurse 

when the baby wants to nurse rather than on a 
schedule.



Fat (g/100 ml)

total 4.2

fatty acids - length 8C trace

polyunsaturated fatty acids 0,6

cholesterol 0,016

Protein (g/100 ml)

total 1.1

casein 0.4

a-lactalbumin 0.3

lactoferrin (apo-lactoferrin) 0.2

IgA 0.1

IgG 0.001

lysozyme 0.05

serum albumin 0.05

ß-lactoglobulin -

Carbohydrate (g/100 ml)

lactose 7

oligosaccharides 0.5

Minerals (g/100 ml)

calcium 0.03

phosphorus 0.014

sodium 0.015

potassium 0.055

chlorine 0.043

Breast milk contains a unique type of sugars, 
human milk oligosaccharides (HMOs), which 
are not present in infant formula. HMOs are not 
digested by the infant but help to make up the 
intestinal flora. They act as decoy receptors 
that block the attachment of disease causing 
pathogens, which may help to prevent 
infectious diseases. They also alter immune cell 
responses, which may benefit the infant. To 
date  a hundred different HMOs have been 
identified; both the number and composition 
vary between women and each HMO may have 
a distinct functionality



Nutrient Human Milk Cow's Milk Goat's Milk

Calories 172 146 168

Protein (g) 2.5 7.9 8.7

Fat (g) 10.8 7.9 10.1

Saturated fat (g) 4.9 4.6 6.5

Monounsaturat
ed fat (g)

4.1 2.0 2.7

Polyunsaturated 
fat (g)

1.2 0.5 0.4

Carbohydrate (g) 17.0 11.0 10.9

Folate (mcg) 12 12 2

Vitamin C (mg) 12.3 0 3.2

Sodium (mg) 42 98 122

Iron (mg) 0.07 0.07 0.12

Calcium (mg) 79 276 327



Place of 
storage

Temperature
Maximum 
storage time

In a room 25 °C Six to eight hours

Insulated thermal 
bag with ice 
packs

Up to 24 hours

In a refrigerator 4 °C Up to five days

Freezer
compartment 
inside a 
refrigerator

-15 °C Two weeks

A combined 
refrigerator and 
freezer with 
separate doors

-18 °C
Three to six 
months

Chest or upright 
manual defrost 
deep freezer

-20 °C
Six to twelve 
months

https://en.wikipedia.org/wiki/Thermal_bag
https://en.wikipedia.org/wiki/Refrigerator
https://en.wikipedia.org/wiki/Freezer
https://en.wikipedia.org/wiki/Refrigerator
https://en.wikipedia.org/wiki/Refrigerator
https://en.wikipedia.org/wiki/Refrigerator#Freezer
https://en.wikipedia.org/wiki/Refrigerator#Freezer


• to determine whether maternal genetic variants in 
the FADS cluster and ELOVL genes contribute to 
differences in LC-PUFA levels in colostrum

• to analyze whether these maternal variants are 
related to child cognition

• to assess whether children’s variants modify 
breastfeeding effects on cognition.

Aims: 



The majority of dry weight in an adult brain is 
composed of lipids, 35% of which are long 

chain polyunsaturated fatty acids (LC-PUFAs)
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During pregnancy, the fetus is
supplied with preformed maternal
LC-PUFAs by placental transfer. After
birth breast milk provides a unique
supply of crucial LC-PUFAs including
eicosapentaenoic acid (EPA),
arachidonic acid (AA) and
docosahexanoic acid (DHA), which
support the accretion of LC-PUFA in
the brain growth

Two 25-milliliter samples of human breast milk. The 
lefthand sample is first milk produced and the righthand 
sample is milk produced later during the same pumping.



Mental development 

It was assessed at age 14 months (range 12–17
months) by 2 specially trained psychologists using the
Bayley Scales of Infant Development, first edition.

For the present study, the main outcome was the
score in the mental development scale consisting in
163 items that assess age appropriate cognitive
development in areas such as performance ability,
memory, and first verbal learning.



Major allele:1; minor allele:2. Data are means (standard error). *P-values for additive genetic models assuming a 

trend per copy of the minor allele.

AA: Arachidonic acid; DGLA: Eicosatrienoic acid; LA: Linoleic acid; DHA: Docosahexaenoic acid; DPA: 

Docosapentaenoic acid; EPA: Eicosapentanoic acid.





They found that not being

breastfed conferred a

disadvantage in cognition

(9 point in the INMA-

Menorca cohort and 8

points in the INMA-

Sabadell cohort) among

children GG homozygotes

for rs174468 (low FADS1

index), but not among

those carrying at least one

copy of the A allele (high

FADS1 index).

In addition, not being

breastfed resulted in a

disadvantage in cognition

(8-point in INMA-Menorca

and 5-point in the INMA-

Sabadell) among children

CC homozygotes for

rs2397142 (low ELOVL5

index), but not among

those carrying at least one

copy of the G allele (high

ELOVL5 index).

In contrast, breastfed

children did not differ in

cognition score

irrespective of their genetic

variants in these

polymorphisms.



Results of the present study showed that LC-PUFA supplies during
pregnancy and lactation, genetically determined by maternal desaturase
and elongase activities, appear to have functional importance to the
infant brain development. In addition, breastfeeding effects on cognition
are also modified by child genetic variants in desaturase and elongase
enzymes involved in the control of LC-PUFA pathways.



Dedoussis et al., 2011













Food sensitization (FS) in early childhood, which is defined by in vitro measurements of food-specific IgE (ie, 

specific IgE >0.35 kUA/L to a food allergen), is an important precursor of food allergy and other allergic 
diseases

FS defined at the age of 2 years or beyond is much more likely to represent stable/ persistent FS.

The follow-up visits are scheduled at 6 to 

12 months and 2, 4, and 6 years, which is 

consistent with the pediatric primary care 

visit schedule.



In early childhood specific IgE

concentrations in plasma for each of 8 

food allergens (egg white, cow’s milk, 

peanut, soy, shrimp, walnut, wheat, and 

cod) were measured with ImmunoCAP

at Quest Diagnostics according to the 

manufacturer’s prescribed protocol. 

The detection limit was 0.35 to 100 

kUA/L. FS was defined as a specific 

IgE level of 0.35 kUA/L or greater to 

any of the 8 food allergens.

Ever breast-fed children were more 

likely to have a nonsmoking mother who 

was Hispanic, was older at delivery, and 

had a higher education level than never 

breast-fed children



The prevalence of FS in breast-fed children (39.6%) was higher than that for never
breast-fed children. FS was stronger in children aged 2 or more years



The relationship between the 2 breast-feeding measures and FS did not vary by family history of allergy, 
which indicated no effect modification. Similar results were found for the other 2 early signs of allergy







Breast-feeding tended to be associated with a decreased risk of FS in 
children carrying 0 unfavorable genotypes; this association was attenuated 

with an increasing number of unfavorable genotypes and then was 
significantly reversed in children carrying 3 or more unfavorable genotypes.

This led to a strengthened gene–breast-feeding interaction (P for interaction 5 
7.5 3 1026) and gene-exclusive breast-feeding duration interaction (P for 

interaction 5 1.4 3 1027) on FS





 Oxytocin is a nine-amino acid
peptide with a highly conserved
chemical structure across
mammalian species.

 It is known for its hormonal
functions during labor, where it
causes uterine contractions, and
during lactation, where it causes
contractions of the myoepithelial
cells surrounding the alveoli to
induce milk letdown in response to
infant suckling during breastfeeding .

 Oxytocin also acts as a
neurotransmitter in the brain and is
released in brain regions that are
activated during parturition



 Epidemiological studies show
that as many as 10–20% of
mothers develop depression
during the first few weeks
after birth that often resolves
by 6–12months postpartum.

 Postpartum depression is
associated with greater risk of
parenting problems, with
negative consequences for
cognitive, emotional and
behavioral development of
the infant and also with
reduced duration or likelihood
of breastfeeding



In this study, the authors ask whether

1. oxytocin gene and receptor polymorphisms (OXT rs2740210 
and rs4813627, and OXTR rs237885) are associated with 
breastfeeding occurrence and duration during the first year 
postpartum;

2. early adversity and maternal depression are associated with 
breastfeeding duration and 

3. maternal depression mediates the effects of early adversity 
on breastfeeding, and whether these same OXT-related 
polymorphisms moderate this mediation.



There were no significant associations between exclusive or 
any breastfeeding and depression and OXT rs4813627 and 
OXTR rs237885. Thus, all further analyses were performed 
only on data using OXT rs2740210.



Early life adversity 

 The self-report Childhood Trauma 
Questionnaire (CTQ) was used for 
measuring childhood abuse experiences

 It consists of 28 items that assess early 
adverse experiences (physical, emotional 
and sexual abuse and emotional and 
physical neglect) during childhood and 
adolescence. 

 It quantifies the frequency of these 
experiences on a 5-point scale (from 
0=never to 5=very often). 

 Cutoff scores define the severity of the 
early adverse experiences (none or minimal, 
minor, moderate and severe) Scores of 27 or more indicate a major depression

This self-assessment scale has 20 items in a 4-point 
response format between 0 and 3, for an overall score 
ranging from 0 (no depression) to 60 (highest level of 

depression). 

The Center for Epidemiological Studies Depression Scale 
(CES-D) (Radloff 1977) was used to assess maternal mood 

at 6months postpartum. 

Maternal mood





They found significant associations between the two variants of OXT
rs2740210 (CC vs. AA/AC carriers) and exclusive breastfeeding at 3 and
6months postpartum (χ2 =4.68, df=1, P =0.022 and χ2 =6.43, df=1, P =0.010)
as well as partial breastfeeding at 12 months postpartum (χ2 =4.05, df=1,P
=0.033).

Duration of breastfeeding correlated significantly with maternal age (r =0.257), CTQ score (r =−0.189) 
and CES-D score (r =−0.216).











Discussion

 The main findings of this study suggest that exposure to early life adversity in family of origin was
associated with elevated depression levels in the mothers at 6 months postpartum; depression
levels were, in turn, associated with reduced breastfeeding duration across the first postpartum
year.

 Moreover, variants in the OXT rs2740210 moderated the effects of early adversity on depression,
such that mothers who experienced early adversity showed increased depression and reduced
breastfeeding if they possessed the CC genotype of OXT rs2740210 but not if they possessed the A
allele (AA/AC genotypes).

 Thus, depression plays an important role in determining the relationship between early adversity
and breastfeeding outcome, but only among women who are homozygous for the C allele.

 The mechanism behind the association between OXT genotype and breastfeeding is less clear. OXT
rs2740210 may be linked to breastfeeding performance through its association with the milk
ejection reflex and to the oxytocin release pattern which is associated with the amount of milk
expressed during a breastfeeding session. Mothers carrying at least one A allele may have amore
efficient milk release in response to the suckling stimulus to facilitate further breastfeeding.

 OXT rs2740210 may also associate with breastfeeding beyond ‘lactation’ through an effect on 
maternal behavior, i.e. an effect moderated by brain oxytocin.











Figure 1 shows the association between
asthma prevalence and the number of
months of exclusive BF stratified by
genotype for each of the six SNPs. The
asthma prevalence is reduced in children
who were exclusively breastfed for at least
3 months and are carrying the minor allele,
whereas no effect is observed in
homozygous major allele carriers.



Individuals carrying the minor allele have a significant decreased asthma risk if they are 
exclusively breastfed for 3 or 4 months or more than 5 months



Mechanism

The underlying biological 
mechanism that causes the 

association between BF, FADS1 
FADS2 genotype and asthma is 
not completely clear although 

there are a number of biologically 
plausible indicators. 

Minor allele carriers have a lower 
proportion of products of the 

fatty acid metabolism and 
therefore a lower proportion of 

AA, a product of the n-6 pathway 
which may reduce the risk of 

asthma.



Conclusion

The association between exclusive BF and 
asthma is modified by the genetic variants of 

FADS genotypes in children. The results 
suggest that only minor allele carriers benefit 

from exclusive BF in regard to asthma 
development, while homozygous major allele 

carriers have no advantage in this respect.

This might explain the partly inconsistent 
results from previous studies on BF and 
asthma prevalence, which suggests the 

inclusion of genetic data in future studies.


