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Abstract

This review explores the intricate interplay between neurotoxic ology and endocrine disruption, shedding light on the
complex interactions that occur at the intersection of these two fields. Neurotoxicology investigates the adverse effects
of substances on the nervous system, while endocrine disruption focuses on the interference with hormonal signaling
pathways. Recognizing the interconnectedness of these disciplines is crucial for understanding the comprehensive
impact of environmental exposures on human health. The nervous system and the endocrine system share a dynamic
relationship, with hormones playing pivotal roles in neurodevelopment and function. Environmental neurotoxic ants,
ranging from heavy metals to industrial chemicals, have been implicated in neurodevelopmental disorders and
neurodegenerative diseases. The review explores the potential crosstalk between neurotoxic ants and endocrine
disruptors, emphasizing how disturbances in one system may propagate effects to the other.
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Introduction

The intricate relationship between neurotoxicology and endocrine
disruption has emerged as a compelling area of research, drawing
attention to the interconnectedness of the nervous and endocrine
systems and the potential synergistic impact of environmental
exposures. Neurotoxicology investigates the adverse effects of
substances on the nervous system, encompassing a spectrum of
compounds capable of influencing neural structure and function.
Concurrently, endocrine disruption focuses on the perturbation of the
endocrine system, particularly the intricate network of hormones that
regulate various physiological processes. The Central Nervous System
(CNS) and the endocrine system are not isolated entities; rather, they
share a dynamic interplay crucial for maintaining homeostasis and
orchestrating fundamental developmental processes. Hormones,
key mediators in the endocrine system, exert profound influences
on neurodevelopment, synaptic plasticity, and neurotransmission.
Disruptions to this delicate balance, whether through exposure to
neurotoxicants or Endocrine-Disrupting Chemicals (EDCs), have the
potential to induce adverse effects that extend across both systems [1,2].

Discussion

Neurotoxicology and endocrine disruption are two distinct fields of
study, but there is growing recognition that they can be interconnected.
Both neurotoxicology and endocrine disruption involve the impact of
certain substances on biological systems, but they focus on different
aspects of the body.

Neurotoxicology

Neurotoxicology is the study of substances that have the potential
to harm the nervous system. These substances, known as neurotoxins,
can affect the structure or function of the nervous system, leading to
various adverse effects on behavior, cognition, and other neurological
functions. Neurotoxic substances can include heavy metals, pesticides,
certain drugs, and industrial chemicals [3,4]. The impact of neurotoxic
substances can be acute or chronic, depending on factors such
as dose, duration of exposure, and individual susceptibility. The
nervous system is highly sensitive to chemical insults, and exposure
to neurotoxic substances can result in neurodevelopmental disorders,
neurodegenerative diseases, and other neurological conditions [5,6].

Endocrine disruption

Endocrine disruption refers to the interference with the endocrine
system, which is responsible for regulating hormone production
and signaling. Endocrine Disrupting Chemicals (EDCs) can mimic
or interfere with the body’s hormones, leading to disruptions in
normal physiological functions. EDCs can include substances such as
phthalates, Bisphenol A (BPA), pesticides, and certain pharmaceuticals.
These chemicals may affect the endocrine system by binding to
hormone receptors, altering hormone production, or interfering
with hormone signaling pathways. Endocrine disruption has been
associated with a range of health effects, including reproductive
disorders, developmental abnormalities, and an increased risk of
certain cancers [7,8]. The connection between neurotoxicology and
endocrine disruption arises because the nervous system and the
endocrine system are intricately linked. Hormones produced by the
endocrine system play crucial roles in the development and function
of the nervous system [9]. Disruptions in hormone signaling can have
cascading effects on neurological processes. For example, exposure to
certain EDCs during critical periods of neurodevelopment may lead
to alterations in brain structure and function. Additionally, some
neurotoxic substances may exert their effects through interactions with
the endocrine system [10,11].

Conclusion

In conclusion, this review underscores the importance of
integrating neurotoxicology and endocrine disruption research,
providing a foundation for future investigations into the complex
interactions between environmental exposures and human health. Such
an integrated approach is essential for advancing our understanding
of the mechanisms underlying neuroendocrine disruptions and for
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informing strategies to safeguard vulnerable populations from the
adverse consequences of combined exposures.
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