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ABSTRACT

Bisphenol A (BPA) is an endocrine disrupting chemical that is widely used in the synthesis of polycarbonate and epoxy
resins and plays A role in the manufacture of small plastic bottles, food packaging, water bottles, medical devices and
dental sealants. In recent years, studies have shown that BPA has different harms on various human systems, including
nervous system, urinary system, reproductive and immune system, digestive system, behavioral development, etc., and
the harm of BPA to human body may last for several generations. In recent years, studies have shown that BPA has
different harms on various human systems, including nervous system, urinary system, reproductive system, digestive
system, and behavioral development, etc. the harm of BPA to human body may last for several generations. So we
critically reviewed the recent literature on the role of BPA in the nervous system. At the same time, the role of BPA in
nervous system is reviewed. This paper reviews the effects of bisphenol A on the nervous system from three aspects:
molecular, cellular and behavioral development. It provides a material basis for the subsequent study of bisphenol A
and nervous system.
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INTRODUCTION
The nervous system is composed of the central part
and the peripheral part, which plays a leading role in
regulating the physiological functions of the human body.
The functions of various organs and systems are directly
or indirectly controlled and coordinated by the nervous
system, making the human body into a unified whole
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(Jalilian, et al. 2019). The nervous system can accept all
kinds of information about changes in the internal and
external environment, analyze and integrate them, and
make the body respond to stimuli accordingly, so as to
maintain the unity between the body and the internal
and external environment (Heuckeroth, Schafer 2016). In
addition, the high development of cerebral cortex makes
the brain become the highest center and the higher organ
of thought and consciousness. Accordingly, nervous
system has crucial effect to human body, substances
that do damage to nervous system can produce adverse
effect to many aspects of the human body. Bisphenol A
inhibits the proliferation of neurons and neural stem cells
(Liang, et al. 2020).
BPA has estrogen-like effects, and its exposure affects the
synthesis of endogenous estrogen, leading to endocrine
disorders and interfering with the human metabolic
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process (Spackova, et al. 2019). In this review, we
mainly summarized the effects of BPA on the nervous
system and the possible mechanism, which can provide
a reference for future studies on the effects of BPA on
human body.
Effect of BPA on estrogen in the brain: Aromatase is
the rate-limiting enzyme in the process of estrogen
synthesis, which can catalyze the conversion of androgen
to estrogen. Bisphenol A increases the level of aromatase
by enhancing the expression of brain-specific aromatase,
thus increasing the endogenous estrogen level in the
developing brain (Chung, et al. 2011). So BPA, a form of
estrogen, interferes with estrogen dependent processes by
binding to estrogen receptors (ERS) (Adewale, et al. 2011).
As A powerful estrogen analogue, bisphenol A not only
interferes with normal hormonal regulation in synaptic
plasticity and memory in female mice but also shows
estrogen-damaging effects at different concentrations of
circulating estrogen (Xu, et al. 2015).
BPA exposure interferes with the development of signaling
pathways in the brain such as estrogen, oxytocin and
vasopressin that are critical for synaptic organization
and delivery (Arambula, et al. 2018). Corticosterone
and its role in the brain are easily influenced by the
programming effects of current acceptable doses of BPA.
Corticosterone levels rose in body exposed to low doses
of BPA (Poimenova, et al. 2010). In addition, bisphenol
A enhanced mRNA expression levels of extracellular
signal regulated kinase (ERK), fatty acid amide hydrolase
(FAAH) and sodium gated channel (NAV 1.8), leading to
changes in the expression of estrogen and pain-related
genes and increased migraine in mouse models (Vermeer,
et al. 2014).
Environmental BPA exposure enhanced the biosynthesis
of local estrogen in the brain and further inhibited the
ER-β signaling pathway in the nervous system. Perinatal
exposure to BPA not only significantly inhibited the
expression of Nr1, Nr2A, and 2B of the NMDAR subunits
in the developing hippocampus, but also decreased the
expression of ER-Beta (Xu, et al. 2010, Xu, et al. 2010).
Prenatal exposure to low doses of bisphenol A alters
estrogen receptor expression levels in newborns of both
sexes (Cao, et al. 2013). Fahrenkopf and others in the
maternal exposure to bisphenol a mouse fetal estrogen
receptor (ERalpha) dependence were used in this study
the effects of progesterone receptor (PR) expression
bioassay method, the results show that the gestation
maternal exposure to bisphenol A (BPA) side inside the
offspring pronucleus (MPN) of PR has enhanced the role
of immune responses (PRR) level, and this effect is done
through activation of estrogen to ERalpha, instead of
ERbeta ( Fahrenkopf, et al.2020). The results of Tonini,
C et al showed that prenatal BPA exposure did not affect
ERα phosphorylation in female fetuses but did affect
ERα phosphorylation in male fetuses. In conclusion,
the effect of BPA on the induction of estrogen receptor
alpha is sex-dependent and more significant in males
than females (Tonini, C, et al. 2020).
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Effect of BPA on neurotransmitters: Perinatal exposure
to low doses of BPA disrupts overall metabolism and
brain function in CD-1 mice (Cabaton, et al. 2013). Low
doses of BPA disrupt the serotonin system in prenatal
and lactating mice and significantly increase dopamine,
serotonin, and metabolites in the putamen, thalamus,
and plasma of mice at 3 weeks (3 weeks) and/or 14
-- 15 weeks (14 weeks) postpartum (Sarrouilhe, Dejean
2017, Nakamura, et al. 2010). When the perinatal female
mice exposed to bpa, like the 3-4-2 hydroxy benzene
acetic acid (DA metabolites), temperature, acid (HVA DA
metabolites), 5 - hydroxy indole acetic acid (5 - hydroxy
indole acetic acid) and 5 - hydroxy ethyl amine acid
ester (5 - glycolic acid) and many other chemicals in its
descendants in the brain or blood increased, however, the
proportion of HVA/DA only in certain areas of the brain
(Honma, et al. 2006). So, not only are the effects of BPA
different in different areas of the brain but the effects of
BPA exposure are different in different genders.
Exposure to low doses of bpa causes of male mice, the
amygdala and hippocampus of GABA levels drop, but
some areas of Glu levels rising, however for perinatal and
lactation female mice low dose of bisphenol A is not only
the brain almost all areas of GABA (gamma-aminobutyric
acid) and Glu (glutamic acid) levels, and lead to
the cerebral cortex and the hypothalamus NE levels
(Ogi, et al. 2015). Therefore, the effect of bisphenol A
on females and males is different. Perinatal exposure
to low doses of BPA resulted in reduced levels of
neurotransmitters such as gamma-aminobutyric acid
and glutamate in serum and brain samples of neonates
with PND21 (21 days postpartum) (Cabaton,et al 2013).
BPA may affect monoamine (which increases serotonin
and dopamine) levels in newborns, although the dose of
BPA is lower than the prescribed environmental level,
28 days after injection and 2 days after birth (Matsuda,
et al. 2010).
Therefore, in the Tang and others with blood clam
(Tegillarca granosa) as the research object, using
exposure to accord with the actual concentrations of BPA
and environment MPs to observe BPA and MPs alone or
with the effects of exposure on the immune and nervous
biomarkers of this study found that BPA not only has
obvious immune toxicity, but also lead to treatment
of BPA and MP NFkappaB signaling pathways in four
immune related gene expression level serious inhibition
(Tang, et al. 2020).
Exposure to BPA and/or DEHP induces apoptosis and
histopathological changes in hippocampal cells. In
addition, the mechanism of neurotoxicity induced by
BPA and DEHP may be changes in oxidative/antioxidant
status as well as neurotransmitters and related enzymes
( Yirun, et al.2021). Maternal exposure to BPA reduced
the levels of hippocampal neurotransmitters such as Glu/
GABA in F1 offspring. The adverse neurodevelopmental
effects of maternal exposure to environmental doses of
BPA persisted into the offspring (Zhang, et al.2020).
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BPA affects the dopamine system: BPA has an effect on
the dopamine system. Studies have shown that when
mice are exposed to BPA, the dopamine system of mice
changes, and the changes are more evident during organ
development and lactation (Narita, et al. 2007, Suzuki,
et al. 2005). Long-term chronic exposure to BPA during
organogenesis or lactation enhances the function of
dopamine D1 receptors and activates G proteins in the
peripheral brain (Suzuki, Mizuo, Miyagawa, Narita 2005,
Suzuki, et al. 2003). Prenatal and neonatal exposure to
BPA in rats results in enhanced central dopaminergic
system, hypersensitivity to the abuse of reward-acting
drugs, and hyperactivity (Suzuki, Mizuo, Miyagawa,
Narita 2005).
BPA reduces the expression of the dopamine transporter
gene in adult mice (Ishido, et al. 2007). Castro et al.
found that BPA, BPF, and BPS had different effects on
the expression of genes related to the 5alpha-R and
DA/5-HT systems in female PFC (Castro, et al. 2015).
The results show that BPA causes behavioral changes in
zebrafish and the mechanism of these changes is the high
accumulation and dysregulation of the neurotransmitter
systems of serotonin, globulinergic, dopaminergic,
cholinergic and GABAergic (Kim, et al. 2020).
Toxic effect of bisphenol A on DNA methylation:
Environmental chemicals can affect human health
and disease in ways that affect DNA modification.
The epigenetic effect of bisphenol A was sufficiently
demonstrated by the reduction of CpG methylation
upstream of the acanthopteris gene, and in female
acanthopteris the epigenetic effect is multigenerational
(Singh, Li 2012). Prenatal exposure to low doses of
BPA can cause long-term epigenetic damage to the
brain (Kundakovic, et al. 2013). Early exposure to BPA
causes epigenetic dysfunction and neurodevelopmental
disorders by altering the brain's epigenetic mechanisms
and gene expression levels (Kubota 2016). Exposure
to BPA during the early stages of development leads
to the continued accumulation of fat by reducing the
methylation of fat genes (Shimpi, et al. 2017).
Exposure to bisphenol A in the fetal period can damage
the naturally occurring bifeng DNA that is associated
with obesity-related DNA methylation (Taylor, et al.
2018). 2.6- dibipa, tripipa and tibipa had the effect of
increasing lipid accumulation and the expression of
specific protein 2 in adipocytes, which increased dose
dependence of PPAR gamma transcriptional activity. In
addition, TeBBPA, debromide and bromide accumulating
in breast milk play an important role in promoting
adipocyte differentiation (Akiyama, et al. 2015). In
addition, exposure to BPA resulted in reduced DNA
methylation of germ cell imprinted genes IGF2R, PEG3,
and H19 in fetal mice (Zhang, et al. 2012). Exposure to
BPA altered the expression level of microRNA in human
placental cell lines and the treatment of bisphenol A
had a strong induction effect on miR-146a in particular
(Singh, Li 2012).
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Reactive oxygen species (ROS) are closely related to
oxidative damage and carcinogenesis of cells, and
bisphenol A can cause the production of ROS (Lei, et
al. 2018). Low-dose BPA significantly promoted DNA
damage (Pfeifer, et al. 2015). When human breast
epithelial cells are exposed to BPA, it results in increased
methylation of genes associated with the development of
most or all tumor types, such as BRCA1, CCNA1, THBS1,
TNFRSF10C, and TNFRSF10D (Qin, et al. 2012). After
mothers were exposed to BPA, their offspring showed
brain cell DNA damage, and this damage was only seen
in the F1 generation (Zhang, et al. 2020). In addition to
influencing the methylation patterns of genes such as
those that encode proteins associated with reproductive
physiology, BPA can have a direct effect on genes
responsible for DNA methylation (Cariati, et al. 2020).
Effect of bisphenol A on neurons: BPA had no effect on
nerve survival and nerve cell size in postperinatal mice,
but the apoptosis of dopaminergic neurons in midbrain
of weaned mice and even reduced motor neuron pool
volume in adult mice (Lin, et al. 2006, Jones, et al.
2016). Fetal exposure to low doses of BPA inhibits the
release of excitatory neurons in offspring and disrupts
cortical neurogenesis and neuromorphic development
during neuronal migration in the hippocampus, thus
disrupting the localization of mouse offspring neurons
and forming between the thalamus and cerebral cortical
networks. The damage may even continue into adulthood
(Mathisen, et al. 2013, Ling, et al. 2016, Kimura, et al.
2016). BPA is not an anti-androgen mechanism but acts
through A non-androgen receptor-dependent mechanism
(Jones et al 2016).
Bisphenol A phosphorylates NR2B of the NMDAR subunit
through the estrogen receptor mediated pathway, and
thus rapidly increases the activity and density of cultured
hippocampal neurons (Xu, et al. 2011, Xu, et al. 2010).
Bisphenol A reduces the differentiation of dopaminergic
neurons by inhibiting the expression of IGF-1 (Huang, et
al. 2017). After local injection of bisphenol A into primary
visual cortex A17, the targeting selectivity of neurons
was significantly increased, while the activity of neurons
was rapidly inhibited and the activity of other neurons
decreased (Xu, Ye, Li, Chen, Tian, Luo, Lu 2010). Exposure
of Hess-derived embryoids to bisphenol A resulted in A
decrease in the number of neural precursor cells (NPC)
and Hess-C-derived large neurons (Huang, Ning, Zhang,
Chen, Jiang, Cui, Hu, Li, Fan, Qin, Liu 2017).
The effect of bisphenol A on the number of different
neurons is different. Studies have shown that 50 mg/
kg or 50 μg /kg (BW) BPA can increase the number of
oxytocin immune response neurons in PVN, but hardly
change the serotonin fiber density or the number of
eralphair neurons (Adewale, et al 2011). BPA affected an
area of the MPFC (medial prefrontal cortex) associated
with neurological disorders, but only in men and not in
women (Sadowski, et al. 2014). Acute exposure to BPA,
not through cortical interactions but through altered
projections of the lateral geniculate nucleus, leads to
limited visual perception in cats (Xu, et al. 2018).
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BPA may interfere with the normal development of
the cerebellum by affecting the developing cerebellum
granule neurons (Mathisen, et al 2013). Maternal
exposure to BPA resulted in a decrease in the number of
hippocampal neurons and spinal density in the offspring,
and this effect was observed in both F1 and F2 (Zhang, et
al. 2020). Tang, C et al. showed that long-term exposure
to low doses of BPA could inhibit the activation of AVPVkisspeptin neurons, which were induced by Eralpha and
prolonged the oestrus period and reduced ovulation in
adult female mice (Tang, et al. 2020).
Effect of BPA on the proliferation of neural stem cells
(NSC): NSC proliferation and differentiation are changed
by BPA in vivo and in vitro studies (Tiwari, et al. 2015).
Chronic exposure to BPA impairs autophagy-mediated
mitochondrial transformation and leads to apoptosis of
hippocampal neural stem cells (NSC) (Agarwal, et al.
2016). BPA had adverse effects on NSC proliferation
and neuronal differentiation in hippocampus and SVZ.
BPA inhibits the proliferation and differentiation of
rat NSC through Wnt/ β-catenin signaling pathway,
and enhances neurodegeneration. (Tiwari, et al 2015)
(Tiwari, et al. 2016). Exposure to different concentrations
of BPA has different effects on neural stem cells. High
concentrations (> 400 microns) of BPA have cytotoxic
effects on neural stem cells, while low concentrations
of BPA have estrogenic activity and stimulate the
proliferation or differentiation of NSC (Kim, et al. 2009,
Kim, et al. 2007).
Estrogen mediated the proliferation of NS/PCs through
nuclear cell mediated induction and had a positive
effect on the proliferation or differentiation of neural
stem cells (NS/PC) (Okada, et al. 2010). Bisphenol A
enhanced the proliferation or differentiation of NS/
PCs when the cells are poorly supplied with mitogens
or differentiation factors such as FGF-2 in the early
stages of neurogenesis (Okada, et al. 2008). Exposure to
bisphenol A had positive effects on the cell cycle outlet
of irradiated glial cells and iPS cells, and significantly
reduced the proliferation caused by prolonged iPS cell
cycle length in SVZ (Komada, et al. 2012). BPAF showed
the strongest cytotoxicity on hesc and hesc derived
neural stem cells (NSCs), while BPS showed the least
cytotoxicity. Exposure to BPA and its derivatives causes
lengthening of neurite length in neuron-like cells (Liang,
et al. 2020).
Effect of BPA exposure on oligodendrocytes: The
proportion of oligodendrocytes generated by neural
stem cells/progenitor cells in total cells increased after
treatment with E2 or BPA (Okada, Murase, Makino,
Nakajima, Kaku, Furukawa, Furukawa 2008). Both in
vivo and in vitro BPA exposure at postnatal days 21 and
90 altered the proliferation and differentiation potential
of OPCs, and reduced the gene expression and protein
levels associated with myelination (Tiwari, et al. 2015).
Bisphenol inhibits OPCS differentiation, which is caused
by thyroid hormone exposure (Seiwa, et al. 2004).
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The proliferation and differentiation of central nervous
system astrocyte progenitor cells and non-serum rat
embryonic cells were not affected by low levels of BPA
in serum-free environment. However, at a dose of 1-100
pg/ mL, low levels of BPA resulted in overactivation of
signal transduction, transcriptional activator, and antidecapida-paralysis homologue 1 (Smad1) mother cells,
and significantly increased GFAP expression in SME cells
(Yamaguchi, et al. 2006).
Effects of BPA on dendritic filament and dendritic spine:
Dendritic spines are spinous processes on dendrites of
neurons. The postsynaptic area of excitatory synapses
receives external stimuli and regulates synaptic
transmission by changing its shape and size (Koshida,
et al. 2018). Actin cytoskeleton plays an important role
in the morphological development of dendritic spines,
actin is one of the main components of dendritic spine
cytoskeleton (Hlushchenko, et al. 2016). Rho small
G protein is an important cytoskeletal regulator of
actin, which is involved in the regulation of neuronal
morphological changes. The ability of dendritic filaments
and dendritic spines to move rapidly in a short period
of time is largely dependent on the regulation of actin
cytoskeleton by environmental factors (Bryan, et al.
2004). After the activation of NMDA receptor, with
the participation of Ca2+, actin localization in dendritic
filament and dendritic spine is regulated, resulting
in of the morphological changes in dendritic spines
(Furuyashiki, et al. 2002).
Figure 1: Possible mechanism of BPA on dendritic
morphology and developmen

According to the previous experimental studies (Figure 1),
it can be speculated that the possible mechanism of BPA's
influence on dendritic morphology is that acute exposure
of BPA for 30 min increases the phosphorylation level of
NMDA receptor subunit NR2B by means of extracellular
estrogen receptor mediation, after the activation of
NMDA receptor, Ca2+ concentration increases and binds
to Rho small G protein (actin cytoskeleton regulator) on
the surface of the cytoskeleton, Rho GTPase regulates
the cytoskeleton structure, so that the positioning
and dynamics of actin in the dendritic filament can
be changed, resulting in rapid movement of dendritic
filament dendritic spine and ultimately affecting
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dendritic morphology, (Bryan, et al 2004, Furuyashiki
et al 2002).
Waters et al. found that chronic or acute BPA exposure
is mediated by ERs inside or outside the nucleus of
neurons, leading to changes in density of dendritic
spines in hippocampal neurons, synaptic number and
hippocampal dependent cognitive function (Waters, et
al. 2009). The morphology of dendrites in neurons is
closely related to Rho A Rac1 and Cdc42. Inhibition
of Rac1 or Cdc42 expression can lead to decreased
density of dendritic spines and dendritic filaments, while
inhibition of Rho A expression leads to increased density
and length of dendritic spines and dendritic filaments
(Tashiro, Yuste 2004). BPA can promote the Rac1/Cdc42
hippocampal neuron to inhibit the expression of Rho
A, and also greatly increase the expression of f-actin
in dendritic filaments, so as to increase the length of
dendritic branches and the density of dendritic filaments
and promote the mobility of dendritic filaments. These
changes are related to ERs mediated erk1/2 signaling
pathway (Guangxia, et al. 2013).
According to the previous experimental studies (Xu,
et al 2011, Waters, et al 2009, Guangxia, et al 2013),
it can be speculated that the possible mechanism of
BPA on dendritic morphology and development of
hippocampal neurons is that chronic or acute BPA
exposure promotes Rac1/Cdc42 inhibition of Rho A
expression in hippocampal neurons through erk1/2
signaling pathway mediated by ERs inside and outside
the nucleus of neurons, and increases the density and
length of dendritic branch lengths and dendritic filament
dendritic spines. At the same time, the expression of
f-actin in the dendritic filament of hippocampal neurons
was also up-regulated, which increased the number of
synaptic spines density and hippocampal dependent
cognitive function changes caused by the kinematics
of dendritic filament, thus affecting the morphological
development of hippocampal neuron dendrites and
interfering with the normal development of the nervous
system (Figure 2).
Figure 2: Possible mechanism of BPA on the morphological
development of hippocampal neurons

Effect of bisphenol A on behavioral development: Even
below the current reference safe daily limit of 50 µg/
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kg day set by the USEPA, some behaviors and neuronal
morphology are also changed by the exposure of BPA in
puberty and these changes can continue into adulthood
(Bowman, et al. 2015). Perinatal exposure to BPA during
brain development is obvious damage to the gender
recognition memory space, resulting in female rats'
spatial memory impairment and passivity male mice from
memory, and this kind of behavior change is permanent
(Poimenova, et al 2010, Jardim, et al. 2017).
The disruption of sexually dimorphic behaviors is
related to persistent, sex-specific social and anxiety-like
behavior of the BPA exposure (Kundakovic, Gudsnuk,
Franks, Madrid, Miller, Perera, Champagne 2013). During
exposure of rodents during perinatal period, long-term
anxiety behavior occurred in adulthood (Zhou, et al. 2013,
Xu, et al. 2012). Exposure to bisphenol A in pregnancy
and lactation enhanced anxiety and depression in both
genders. However, the difference was that exposure
to bisphenol A in pregnancy had a stronger effect on
women's anxiety, ( Xu et al 2012).
Paternal exposure to bisphenol A strengthened the
anxiety behaviors of F1 female as well as depression
behaviors in both sexes of F1 rats (Fan, et al. 2018).
Myelination in the hippocampus of the rat brain can
be altered by exposure to bisphenol A during fetal and
postnatal periods, which leads to cognitive deficits
(Tiwari,et al 2015). When the mice were chronically
exposed to low doses of bisphenol A, the brain cells
numbers were damaged, and adolescent mice had lower
learning and memory skills (Zhou, et al. 2017). One of the
factors leading to the development of neurobehavioral
disorders such as autism spectrum disorder, is thought to
be exposure to bisphenol a during gestation (Harris, et
al. 2017). Among children in the United States, there was
a link between higher urinary BPA concentrations and
ADHD, and these associations were particularly evident
among boys (Tewar, et al. 2016).
Rats exposed to bisphenol A showed a range of
behavioral changes, for example, the decrease in
locomotion, the increase in the dislike of light and sound,
the change of grooming habits and the enhancement
of startle reflex (Vermeer, Gregory, Winter, McCarson,
Berman 2014). During the development of zebrafish, the
exposure of BPA changed the spontaneous movement,
and significantly reduced touch response and swimming
speed in response to light stimulation (Wang, et al. 2013).
Rat fetuses exposed to BPA led to adult-onset obesity,
this adult-onset obesity phenotype may be caused by
the destruction of the physiological bimodal nature of
epigenetic regulation of fggy in mouse WATs by prenatal
exposure to bisphenol A (BPA), (Taylor, et al 2018).
When animals are exposed to low doses of bisphenol
A, the development of their reproductive organs are
disrupted and the effects on the brain's physiology are
long-lasting (Panagiotidou, et al. 2014, Kawai, et al.
2003). During courtship, the treatment of bisphenol
reduced the male locomotion, and was related to
the decrease of female courtship behavior but more
Harmful Effects of Bisphenol A on Human Nervous System
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aggressive toward mating with rivals (Wang, et al. 2017).
When female offspring are exposed to 25 weight/kg/day
bisphenol A daily, the brain revealed masculinization
(Hass, et al. 2016).
Because of bisphenol A's estrogenic activity and
endocrine disruptor capabilities, prenatal exposure to
bisphenol A (BPA), even at very low doses, can have
an impact on vertebrates in terms of neurological and
behavioral sex differences ( Ponzi, et al. 2020). Studies
have shown that even low dose maternal BPA exposure
can produce sex dependent learning and memory ability
of F1 male mice, but has no significant effect on learning
and memory ability of F2 generation male mice (Zhang,
et al. 2020).

Conclusion and outlook
From the existing research results, it can be found
that it has different effects on the nervous system due
to the differences in the exposure period, dose, time,
location, sex, age and population of BPA. The effect of
BPA on the nervous system is very complicated. BPA is
an exogenous estrogen, which has the role of estrogen
and antiestrogen. BPA acts as analogue to the estrogen
receptors and interferes with normal levels of hormones
in the body, leading to endocrine disorders.
Bisphenol A has a high lipid solubility, which is easy
to pass through the blood-brain barrier and placental
barrier. BPA accumulates in the brain and damages the
development of the brain, leading to some abnormal
behaviors. BPA can also enter the fetus and affect the
growth and development of the fetus. In addition, BPA
also reduces the proliferation and differentiation of
neural stem cells and oligodendrocytes. Numerous studies
have shown that BPA may cause diseases such as obesity,
birth defects, breast cancer and so on.
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