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Abstract

Disorders of fetal nervous system development are recognized as significant effects
stemming from interactions with hazardous biological factors, especially during critical
phases of pregnancy. Pathogenic factors (viruses, bacteria, and biological toxins) can
enter the fetus’s body through the placenta and directly or indirectly impact the
developing brain tissues, or they may have indirect effects through the mother’s
immune responses. This study is designed to systematically analyze scientific findings
regarding the effects of hazardous biological factors on fetal neurodevelopment. A
literature search was conducted in the PubMed, Scopus, and Web of Science databases
within the timeframe of 2000 to 2025. Out of a total of 352 identified articles, 32 were
selected for final analysis after screening. The results of this study indicated that viruses
such as Zika virus, Nipah virus, Dengue fever virus, human cytomegalovirus (HCMV),
severe acute respiratory syndrome coronavirus-2 (SARS-CoV-2), CoViD-19, and herpes
virus, as well as bacterial and parasitic agents like Listeria monocytogenes, Escherichia
coli (E. Coli), Streptococcus, and Toxoplasma gondii, are primarily associated with
structural and functional disorders of the fetal brain. Additionally, toxins such as
botulinum and lipopolysaccharide cause neuronal damage by activating processes
beyond the mother’s immune system response. The findings emphasize the importance
of prevention, monitoring, and screening strategies during pregnancy to reduce the risk
of fetal nervous system development disorders and highlight the need for further
research in this area.
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