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ABSTRACT

Breastfeeding is indeed the foundation for
life and gives growing children a once-in-
a-lifetime opportunity to grow and develop
to their full potential. There are considerable
studies on the role of maternal contribution
to human milk components. It would be
very important and interesting to explore
the existence of a paternal contribution into
the composition of human milk. Proceeding
on this track, there is an abundant evidence
that supports the hypothesis of paternal
contribution in human milk composition.
This evidence could be strengthened by the
fact that a small population of the fetal cells
migrate during pregnancy and stay for long
time in the maternal body. This phenomenon
is known as microchimerism. It has been well
documented that some of these cells are of
mature immunological and hematopoietic
stem cells character. As the fetal parts contain
50% from each parent, any fetal parts in the
maternal body (i.e., fetal microchimerism)
should contain paternal components as
well. The paternal genetic material is more
responsible for the determination of the fetal
sex (female XX or male XY). The variations

in maternal human milk component that
was clearly understood as related to child
sex will substantially provide a solid basis
for the investigation of the new hypothesis.
In this short report, we conclude by briefly
foregrounding the proposed role for paternal
contribution on human milk composition for
consideration and suggesting new directions
for future research that would shed light on
this subject.
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Despite the extensive attention paid to the
maternal components of human milk and its
protective role of antibodies passed to the
infants [1-4], our understanding of paternal
components of human milk is still limited. The
maternal component of human milk has been
studied and the results have revealed that even
nursing women (i.e., own child’s mother or
anyone else nursing the child) can transfer her
genetic material, such as exosomes, stem cells
(both pluripotent and multi-potent stem cells)
and messenger RNA to the child through human
milk [5,6].
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Despite that fact that there is limited research and
studies on the paternal component of breast milk,
the transfer of cellular components from fathers
to infants cannot be excluded. In this paper,
we try to explain that human milk is not only
attributed to maternal components, and that there
is substantial evidence that human milk contains
paternal components as well.

During pregnancy, small population of the fetal cells
migrate and stay for a long time in the maternal body,
a phenomenon known as microchimerism [7—10]. It
has been well documented that some of these cells
were of mature immunological and hematopoietic
stem cells character [10]. As the fetal parts contain
50% from each parent, any fetal parts in the
maternal body (i.e., fetal microchimerism) should
contain paternal components as well. Recently,
Wang et al. [11] discovered that among mouse
embryos, paternal genome has a major influence on
placental development. Therefore, in human beings,
the possibility of having a considerable paternal
contribution in the placenta, fetal microchimerism
and the presence of paternal components in the
human milk cannot be ruled out.

Moreover, paternal influence on human milk
can even be traced from an earlier stage, as the
paternal genetic material is more responsible for
the determination of the fetal sex female (XX) or
male (XY) [12]. The variations in maternal human
milk component related to the child's sex have
been documented in several studies [13—15]. For
example, Powe et al. [13] found that mothers of
male infants produced milk that had 25% greater
energy content than mothers of female infants.
Additionally, Y chromosomes were present in
body (lung, spleen, liver, brain and the heart)
of women pregnant with boys [8]. Some of the
human milk stem cells expressed markers similar
to those of embryonic stem cells such as TRA-
1-60, octamer-binding protein 4, NANOG and
SOX2 [16]. Accordingly, and based on the fact
that the Y chromosomes are of paternal origin,
we can infer that the human milk stem cells may
contain paternal components.

In humans, the major histocompatibility complex
in mothers is not compatible with that of their
offspring because of the duality of genetic
chromosomal determination from both the

mother and the father [17]. Therefore, the cellular
component of human milk cannot be completely
attributed and related to maternal side alone.

Infants usually acquire immunity through breast
milk. Colostrum is the first milk a woman
produces when she begins to breastfeed, and
it contains large amounts of antibodies called
‘secretory immunoglobulins’. Based on the above
findings, it’s possible to hypothesize that fathers
can possibly share cellular components of human
milk through their chromosomes.

According to the results of a study that addressed
the correlation of polybrominated diphenyl ethers
(PBDE) levels in maternal and paternal serum
with age and sex, it has been found that PBDE
congeners have the ability to cross the placental
barrier, and prenatal and postnatal exposure to
PBDEs is expected. Similarly, the hypothesized
transfer of paternal cellular components to human
milk could be investigated and evaluated [18].

The changes of human milk are reported between
pregnant and non-pregnant lactating mothers [19].
For example, an overlap of breastfeeding during
late pregnancy was found to be associated with
differences in macronutrients and immunological
components of milk [19]. Some beliefs exist in
certain regions of the world, such as in Africa
that sexual relations may contaminate the milk,
and therefore a child should be weaned when the
woman is pregnant again to avoid child illness
[20-23]. Such beliefs need to be validated through
scientific research.

The wvariations between human milk among
different socioeconomic classes were documented
[24,25]; hence, the father can affect the nutrition
of the mother, through influencing the main
family socioeconomic. Although certain maternal
habits like smoking were found to be associated
with lower lipid and protein concentrations in
human milk [26], the impact of fathers” smoking
on infant health through changing of breast milk
has received less attention [27].

Several research questions still need to be raised
and answered. For instance, does semen appear in
the human milk after sex? and if so, is it harmful
or beneficial to the infant? And what cellular or
no cellular changes, if any, happen to the human
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milk? (i.e. cellular and non- cellular) does it affect
the volume, the taste or the density of the milk?
We also need to ask the question as to the role of
paternal contribution on human milk stem cells
(namely; their quantity, quality and origin) and
what are the factors influencing them. The focus
should not only be on the changes of human milk
and sex after delivery but also before delivery. It
would be interesting trying to find out whether
there is any difference in the colostrum component
between those women who had and those who did
not have sex before delivery. Wet-nursing/cross-
nursing “the act of breastfeeding someone’s else’s
child” and its various immunological aspect needs
to be addressed in more depth in the future.

Furthermore, the prime focus should not only be
exclusive to semen but also on the chemicals [28]
and sexually transmitted diseases, such as viral
hepatitis and human immunodeficiency virus
infection which can be transmitted via semen.

CONCLUSION

It seems possible that some of the breast milk
components are of paternal origin. Up until now,
paternal components in human milk and its impact
on infant health, have received less attention and
more research is needed to explore this field.
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