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Introduction

Microchimerism is a bidirectional exchange of fetal and
maternal cells during pregnancy (Figure 1). Pregnancy is
the most common and natural cause of chimerism, and bi-
directional trafficking of hematopoietic cells occurs through
the placenta. Therefore, we are all born as microchimera [1,2].
Although there are many unanswered questions it is thought
that chimerism has an important role in human health. For
many years, the clinical effects of maternal microchimeric
cells (MMcCs) in organ repair and cancer therapy have just
begun to be understood. While the mission of chimerism is
straight forward, the subject is profound. Chimerism carries
the potential for disease as well as for health benefits. Recent
studies have shown that maternal stress and infections in
pregnancy affect fetal neuro development and increased the
risk of neurological or psychiatric disorders in the future life
of the fetus. This article describes the role of Mc in the etiology
of psychotic disorders.
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Figure 1: Pedigree of microchimerism. During pregnancy, fetal cells (represented
as orange and green circles) traffic into the maternal body, increasing in quantity
throughout the gestational period. Likewise, each fetus inherits maternally derived

cells (represented as purple circles). It has been predicted that younger siblings
could also obtain older siblings’ cells, as depicted with offspring 1 cells (orange)
circulating within the younger sibling’s body (offspring 2).
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The relationship between microchimerism and psychiatric
disorders

Bi-directional cell transfer between mother and fetus
during pregnancy is a physiological phenomenon (Figure
1). Therefore, we were all born microchimerically. Today,
however it is not known exactly why Mc exists or what its
task is. Therefore, the physiological task of Mc is a mysterious
and incomplete issue. Mc is also seen as a physiological
component of the immune system. Pregnancy-related
migratory progenitor fetal cells (FPCs) have been shown to
merge with multiple maternal organs. The findings support
the likelihood that fetal cells frequently cross the human
blood-brain barrier and that Mc in the brain is relatively
common. However, the association of these fetal cells (FCs)
with the brain, their long-term survival and differentiation
are not fully known. However, FPCs were shown to mature
and differentiate into neurons in the mother brain. In fetal-
maternal Mc, it was shown that FPCs were joined with various
regions of the maternal brain until the 7* month after birth
and became permanent [3]. In addition to expressing neural
stem cell or immature neuron markers, FPCs were expressed
mature neuron markers and indicated that they adopted a
neuron fate. In addition, neuronal maturation of these cells
was observed with increasing axonal dendritic complexity.
Thus, FPCs appear to undergo a molecular and morphological
maturation program similar to that observed during adult
neurogenesis.
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The physiopathological state

Each physiological event has a physiopathological state.
During the first months of pregnancy, viral infections of the
mother is disrupt the physiology. As a matter of fact, maternal
cells pass from mother to fetus in the first 4.5 months of
pregnancy due to viral infections of mother. In this way, the
fetus was protected from viral diseases. Infectious diseases
can increase routine cell migration between mother and fetus.
The mother’s cell, which passes to protect the fetus, plays a
role in the construction of various tissues and organs before
returning. There are different interpretations of the functions
of these MMcCs that settle in fetal tissues and do not return. It
is known that neurodevelopment in human'’s results from the
interaction of genetic, epigenetic and environmental factors.
In mammals, the building blocks of brain development are
completed before birth. We think that these non-returning
cells were cause physiopathological Mc. Recent findings
suggest that there is a relationship between schizophrenia
and immune system disorders. The relationship between
maternal infection and neurodevelopmental disorders has
long been known. Although schizophrenia was considered a
syndrome of different biological backgrounds, the inclusion
of immune system disorders may be one of the common
mechanisms. The strongest evidence for maternal infection
increasing risk for a mental disorder in the offspring is the
connection between schizophrenia and maternal respiratory
infection [4,5]. An increase in the amount of viral infection
and schizophrenia was detected in winter and spring. Thus,
the risk for schizophrenia in the offspring was increased
3-fold by infection in the second trimester [4]. Numerous
animal studies demonstrate that prenatal or early postnatal
infections can result in both acute and persistent neurological
and behavioral abnormalities in offspring resembling
autistic traits or schizophrenia [4,6]. Modeling this risk
factor in animals, when influenza infection is induced in
pregnant rodents during pregnancy, their offspring Show
several behavioral and histological abnormalities consistent
with human mental illness [7]. In 1964, the incidence of
schizophrenia in the population exposed to rubella epidemic
increased from 1% to 20% [8]. Subsequent studies have shown
that historical outbreaks such as influenza, measles, mumps,
chicken pox and polio are associated with schizophrenia
[9]. However, several prospective studies [10,11] revealed a
relationship between maternal viral infection and psychiatric
disorders in offspring [12,13]. During the months of winter
and spring when the incidence of viral infections as well as
the incidence of schizophrenia births are high, supporting
our hypothesis [14]. How can the above pathogens provide
the risks of psychotic disorder? The common response to
these pathogens is maternal immunity. Indeed, exposure to
environmental pollutants leading to high immune responses
such as maternal autoimmune disorders, allergies, asthma
and acute stress has been reported to increase the risk
of schizophrenia [10,11]. All this evidence points to the
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important role of neuro-inflammation and immune system
in the pathophysiology of schizophrenia [14]. However,
there were numerous reports supporting the hypothesis that
immune activation is a risk for the onset of schizophrenia
in adulthood [15,16]. Schizophrenic clinical observations
observed after bone marrow transplantation will significantly
enhance our understanding of the importance of the immune
system in schizophrenia [17,18].

However, we think that maternal cells can pass on the
knowledge acquired through the migration through the
mother’s human history to the offspring. Given the capacity of
DNA to store 2,5 billion terabytes of information, it should not
be difficult to transfer the information acquired throughout
human history to the new generation. Thus, the fetal cells
pass through the mother’s body and have the opportunity
to learn from the source the information acquired in the
mother throughout human history. Afterwards, these cells
may pass back to the breast tissue and return to the baby
with familial information they copy from the mother through
breastfeeding. The fate of these cells in offspring has not been
adequately described. In a recent study; it was confirmed that
maternal cells were detected in the blood and brain of the
offspring and that these cells differentiated into both neuron
and glia cells in the brain [1]. This shows us the presence of
Mc in the brain due to breastfeeding. Thus, the transfer of
acquired fear, behavior and psychological gains to the new
generation may be guaranteed non-genetic. In addition to
fetal brain development, MMcCs can affect postnatal cognitive
performance and behavior.

Evidence from research over the past decade shows that
the parental environment can have a profound impact on
future generations. This supports our thinking; a recent
study showing that parent ‘memory’ was inherited between
generations of Drosophilla melanogaster flies [19], it was
reported that new behavior continued for five generations,
not just one generation. Researchers have shown that even
though neuronal coded ancestral behavior is not thought to
be hereditary for generations, environmentally triggered
modifications that of parental experiences, may allow the
memory to remain hereditary. Therefore, it is important to
examine the impact of parental experiences affecting future
generations. There are many human studies that show
that parental stress environments affect at least the next
generation. Dutch Hunger Winter [1I. Close to the end of World
War 1, the Dutch famine of 1944-1945] and a generation of
food deprivation have shown a number of studies showing
that offspring and grandchildren may experience permanent
metabolic changes. There were some studies showing that
there is an increase in anxiety in children of families with
paternal post-traumatic stress disorder. There were also some
interesting studies in mice and other model systems. All this
generally indicates that there is some extra environmental
information that is transferred off-chromosomally to children.
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However, Drosophila melanogaster flies can have highly
conserved molecular mechanisms despite human and all
animal species, and many things can work similarly.

Recent studies have shown that brain development
in response to prenatal stress may change by epigenetic
inheritance for several generations, independent of genetic
predisposition. Observational studies also show that prenatal
adverse environmental effects, such as maternal stress and
infections, affect fetal neuro-development and increase the
risk of neurological or psychiatric disorders in future life [20-
22]. Disruption of neurodevelopmental pathways can affect
cognitive and mental disorders as well as affect future brain
function and may increase the risk of neurodevelopmental
and psychiatric disorders in later life [23]. The adaptation
processes of the fetus are very sensitive to negative stresses
such as maternal stress and/or maternal infections. In
this context, chronic stress conditions affect pregnant
women [24]. In addition, such adverse life events may pose
a significant threat to maternal health during pregnancy.
Excessive stress experienced by the mother during pregnancy
can lead to autism spectrum disorder [25], depressive
symptoms [26,27], anxiety, personality disorder, eating
disorders [28] and attention deficit/hyperactivity disorder
[21,29,30]. In addition to high levels of perception of stress,
maternal infection during pregnancy may interfere with the
neural development of the fetus and may increase the risk of
offspring neurological dysfunction, psychiatric disorders, and
autism spectrum disorder [31].

Too many maternal cells for to fight infectious diseases
that pass to the fetus cannot return to the mother’s body.
These cells are maternal leukocytes and lymphocytes
somatic cell nature. When suitable agents were used, these
cells are “dedifferentiated” and can be transformed into
stem cells. Fetal cell medium is a medium where stem cells
are dense. We believe that maternal cells passing into fetus
are first differentiated into stem cells by dedifferentiating,
then differentiated (Redifferentiated) and involved in the
construction of tissues and organs. This will cause allo-
immunity because the DNAs of the cells involved in the
construction of tissue organs are different. Today, we
must recognize that maternal microchimeric cells cause
autoimmune diseases, and that these cells are the etiologic
cause of alloimmune diseases, and should be treated
accordingly (also in psychiatric diseases). If the maternal
cells that acquire physiopathological features participate in
the production of the brain, there are 2 different groups of
DNA in the brain. In this case, two different neuromediator-
receptor groups will be present in the same brain tissue. The
production of each DNA is individual. Chaos physics rules
begin to work and the brain’s architecture (configuration)
changes as the initial conditions change. In babies born with
brain changing architecture, ‘Soft Neurological Symptoms’
were detected [32].
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Can the concept of fetal-maternal cell migration explain
the full recovery of 1/3 of schizophrenic patients after
the first attack?

If these nomadic cells are unable to produce stem cells
that can sustain them, schizophrenia will heal after the first
episode, since new nomadic cells that are cleared from the
schizophrenic brain are not replaced. If the nomadic cells
were able to produce stem cells that would allow them to
survive, they would produce new nomadic cells instead of
being dragged into apoptosis and destroyed. In this case,
schizophrenia would have gained chronicity.

Feto-maternal cell migration can explain the concept
of ‘hallucination’. In other words, if there are two different
DNAs in a brain tissue, neuromediator-receptor production
will be individualized. Even if the dopamine produced by
schizophrenic brain cells reaches nomadic cell reptors, it
will not be able to bind because the ‘rezonance frequency’
is different. Therefore, nomadic cell receptors will continue
to demand dopamine due to dopamine hunger and
dopamine will be continuously produced and delivered.
Thus, there will be a relative abundance of dopamine in the
environment. In this case, dopamine will reach and activate
the hearing receptors and the schizophrenic person will hear
it as a sound. Vibration frequency, in a study on Drosophila
melanogaster flies, the compartment where the hydrogenated
apple essence, flies have always found the right. However,
when deuterium or tritium was used instead of hydrogen in
apple essence, flies did not correctly locate the area of apple
essence. Because doteryum or tritium was added to the apple
essence, it changed the vibration frequency of the essence
because these substances were heavier than hydrogen. We
can compare the vibration frequency to the radio-frequency
switches that drive our car. In appearance, although all keys
and slots are similar, one key cannot start another car because
the radiofrequency is different. The resonance frequencies of
the neuromodulatory receptor pair produced by each DNA are
also different. We think that psychotic behavior seen in this
postpartum mother may be seen in this way. In a recent study,
we reported that there was significant difference between
women with postnatal depression and healthy women. MMc
prevalence was significantly greater in women with postnatal
depression than control groups [32]. Mc is known to play an
etiological role in autoimmune diseases, and may also be the
causative factor in the development of schizophrenia and
postpartum psychosis [33].

We believe that Mc may be an important alternative
explanation to the etiology of psychiatric diseases. Thus,
numerous studies demonstrate that prenatal or early postnatal
infections can result in both acute and persistent neurological
and behavioral abnormalities in offspring resembling autistic
traits or schizophrenia. Current studies will provide valuable
insights into the effects of the immune system on brain and
behavior, and represent an important potential step towards
more personalized medicine for patients with schizophrenia.
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