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What are the relationships among the Endocrine System, Neurodevelopmental
and Psychiatric Disorders and Cancer?

Endocrine System, Brain Disorders, and Cancer: How They Interact

The endocrine system regulates hormones that shape brain development, mood, metabolism, immunity, and cell
growth. Across these papers, disturbances of this system and exposure to endocrine-disrupting chemicals (EDCs)
link neurodevelopmental and psychiatric disorders with increased cancer risk and altered tumor behavior.

Endocrine-Brain Links: Neurodevelopmental and Psychiatric Disorders

* Human brain development is partly governed by hormones (thyroid, sex steroids, others); disrupting these
signals can impair cognition and behavior (Ozel & Riiegg, 2023).

* Prenatal or perinatal exposure to EDCs is consistently associated with autism spectrum disorder, ADHD,
global developmental delay, intellectual disability, and communication disorders in human studies (Rivollier
et al., 2019; Schug et al., 2015; Ozel & Riiegg, 2023; Damiano et al., 2025).

* In utero exposure to synthetic estrogens/progestins has been associated with schizophrenia, bipolar disorder,
severe depression, anxiety, eating disorders, and ASD, with multi- and transgenerational neurodevelopmental
effects likely mediated by epigenetic changes (Sultan et al., 2025; Soyer-Gobillard et al., 2025).

* Endocrine diseases themselves (Cushing’s, thyroid dysfunction, PCOS, acromegaly, diabetes, obesity) often
present with depression, anxiety, eating disorders, and cognitive impairment, sometimes persisting after
hormonal correction (Salvador et al., 2020; Tamagno & Epelbaum, 2015; Barbu et al., 2020).

* Dysfunction of the hypothalamic—pituitary axes and broader neuroendocrine imbalance is increasingly framed
as central to psychiatric pathology and a therapeutic target (Gaspary et al., 2025; Ehsanifar et al., 2025).

Types of Endocrine Influences on Neurodevelopment

Influence type Example outcomes Citations

Thyroid/sex hormone disruption Lower IQ, ADHD, ASD (Rivollier et al., 2019; Schug et al.,

(EDCs) 2015; Ozel & Riegg, 2023)

Synthetic sex hormones in utero Psychosis, mood disorders, ASD (Sultan et al., 2025; Soyer-Gobillard
across generations et al., 2025)

Hypothalamic/endocrine genetic Obesity, behavioral problems (Tauber & Haybye, 2021)

syndromes (e.g., Prader-Willi)

FIGURE 1 Hormonal and chemical influences on brain development
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Endocrine Dysregulation and Cancer

* EDCs can alter hormone balance, stimulate tumor growth, and increase risk of endocrine-related cancers
(breast, prostate, thyroid, uterus, testis, ovary) (Ahn & Jeung, 2023; Macedo et al., 2022). Thyroid cancer shows
particularly high risk after EDC exposure (Macedo et al., 2022).

* Endocrine and metabolic disorders (obesity, diabetes, Cushing’s, other hormonal abnormalities) reprogram
systemic metabolism and are causally linked to higher incidence and worse outcomes in several cancers,
including breast and others (Lakhani et al., 2023; Jiang et al., 2020; Macedo et al., 2022; Hawazie & Druce,
2025).

* Cancer itself behaves as a neuroendocrine organ, producing hormones and neurotransmitters that reset central
neuroendocrine control, favoring tumor expansion (Slominski et al., 2023; Jiang et al., 2020).

Integrated Neuro-Endocrine-Immune Network: Shared Pathways

* A multidirectional neuro—endocrine—immune network underlies many non-communicable diseases, including
cancer, allergy, autoimmunity, obesity, and neurodevelopmental/psychiatric disorders (Jiang et al., 2020;
Galbiati et al., 2021).

* Chronic stress and depression activate the HPA axis and sympathetic nervous system, altering cortisol and
catecholamines; these hormones modulate immune surveillance and can promote tumor growth and
angiogenesis (Jiang et al., 2020; Dong et al., 2025).

* EDCs target this same network, acting on immune cells, microglia, and neurons, and increasing susceptibility to
cancer, neurodegenerative and psychiatric conditions (Ahn & Jeung, 2023; Galbiati et al., 2021; Damiano et al.,
2025; Ehsanifar et al., 2025).

Summary

Across these studies, the endocrine system forms a central hub linking brain development, mental health,
metabolism, immunity, and cancer. Hormonal imbalances and environmental endocrine disruptors can increase risk
of neurodevelopmental and psychiatric disorders and multiple cancers, often via shared neuro-endocrine-immune
and metabolic pathways. Cancer, in turn, can hijack neuroendocrine control and is influenced by psychiatric states
such as depression, reinforcing a bidirectional, systems-level relationship among endocrine function, brain
disorders, and malignancy.

These search results were found and analyzed using Consensus, an Al-powered search engine for research. Try it at
https:/consensus.app. © 2026 Consensus NLP, Inc. Personal, non-commercial use only; redistribution requires

copyright holders’ consent.

References

Ahn, C., & Jeung, E. (2023). Endocrine-Disrupting Chemicals and Disease Endpoints. International Journal of
Molecular Sciences, 24. https://doi.org/10.3390/ijms24065342

Barbu, R., Armasu, I., Gavrilescu, C., Oprisa, C., Pohaci-Antonesei, C., Stana, B., Cojocaru, E., & Pohaci-Antonesei,
L. (2020). The Association Between Psychiatric Diseases and Hormonal Dysfunctions. 2020 International
Conference on e-Health and Bioengineering (EHB), 1-3. https://doi.org/10.1109/ehb50910.2020.9280283

Damiano, A., Caioni, G., D’Addario, C., Merola, C., Francioso, A., & Amorena, M. (2025). The Invisible Influence:
Can Endocrine Disruptors Reshape Behaviors Across Generations?. Stresses.
https://doi.org/10.3390/stresses5030046

2/ 4


https://consensus.app/
https://doi.org/10.3390/ijms24065342
https://doi.org/10.1109/ehb50910.2020.9280283
https://doi.org/10.3390/stresses5030046
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

c Consensus CONSENSUS . APP

Dong, J., Du, J., Liu, R, Gao, X., Wang, Y., , L., Yang, Y., Wu, J., Yu, J., & Liu, N. (2025). Depressive Disorder Affects
TME and Hormonal Changes Promoting Tumour Deterioration Development. Immunology, 175, 403 - 418.
https://doi.org/10.1111/imm.13933

Ehsanifar, M., Gholami, A., & Esmaeili, A. (2025). Mental Health Disorders Following Exposure to Endocrine
Disruptor Chemicals. OBM Neurobiology. https://doi.org/10.21926/0bm.neurobiol.2502285

Galbiati, V., Buoso, E., Di Villa Bianca, d., Paola, R., Morroni, F., Nocentini, G., Racchi, M., Viviani, B., & Corsini, E.
(2021). Immune and Nervous Systems Interaction in Endocrine Disruptors Toxicity: The Case of Atrazine. Frontiers
in Toxicology, 3. https://doi.org/10.3389/ftox.2021.649024

Gaspary, J., Lopes, L., & Camara, A. (2025). Translational interdisciplinary research on human chorionic
gonadotropin’s enhancement of neuroendocrine crosstalk: a novel medical hypothesis for systemic adjunctive
treatment of psychiatric disorders. Frontiers in Psychiatry, 16. https://doi.org/10.3389/fpsyt.2025.1537442

Hawazie, A., & Druce, M. (2025). Breast Cancer Risk and Management in the Endocrine Clinic: A Comprehensive
Review.. Clinical endocrinology. https://doi.org/10.1111/cen.15209

Jiang, S., Zhang, X., Hu, L., Wang, X., Li, Q., Zhang, X., Li, J., Gu, J., & Zhang, Z. (2020). Systemic Regulation of
Cancer Development by Neuro-Endocrine-Immune Signaling Network at Multiple Levels. Frontiers in Cell and
Developmental Biology, 8. https://doi.org/10.3389/fcell.2020.586757

Lakhani, A., Kang, D., Kang, Y., & Park, J. (2023). Toward Systems-Level Metabolic Analysis in Endocrine Disorders
and Cancer. Endocrinology and Metabolism, 38, 619 - 630. https:/doi.org/10.3803/enm.2023.1814

Macedo, S., Teixeira, E., Gaspar, T., Boaventura, P., Soares, M., Miranda-Alves, L., & Soares, P. (2022). Endocrine-
disrupting chemicals and endocrine neoplasia: A forty-year systematic review.. Environmental research, 114869.
https:/doi.org/10.1016/j.envres.2022.114869

Ozel, F., & Riiegg, J. (2023). Exposure to endocrine-disrupting chemicals and implications for neurodevelopment.
Developmental Medicine & Child Neurology, 65,1005 - 1011. https://doi.org/10.1111/dmcn.15551

Rivollier, F., Krebs, M., & Kebir, O. (2019). Perinatal Exposure to Environmental Endocrine Disruptors in the
Emergence of Neurodevelopmental Psychiatric Diseases: A Systematic Review. International Journal of
Environmental Research and Public Health, 16. https://doi.org/10.3390/ijerph16081318

Salvador, J., Gutiérrez, G., Llavero, M., Gargallo, J., Escalada, J., & Lépez, J. (2020). Endocrine Disorders and
Psychiatric Manifestations. Endocrinology. https://doi.org/10.1007/978-3-319-66362-3_12-1

Schug, T., Blawas, A., Gray, K., Heindel, J., & Lawler, C. (2015). Elucidating the links between endocrine disruptors
and neurodevelopment.. Endocrinology, 156 6, 1941-51. https://doi.org/10.1210/en.2014-1734

Slominski, R., Raman, C., Chen, J., & Slominski, A. (2023). How cancer hijacks the body’s homeostasis through the
neuroendocrine system. Trends in Neurosciences, 46, 263-275. https://doi.org/10.1016/j.tins.2023.01.003

Soyer-Gobillard, M., Gaspari, L., & Sultan, C. (2025). In utero exposure to synthetic sex hormones and their
multigenerational impact on neurodevelopmental disorders: Endocrine disruptors as neuroendocrine disruptors..
Journal of the neurological sciences, 472,123471. https://doi.org/10.1016/j.jns.2025.123471

Sultan, C., Gaspari, L., & Soyer-Gobillard, M. (2025). Effects of Endocrine-Disrupting Chemicals in the Brain: The
Example of Neurodevelopment Alterations upon Exposure In Utero to Synthetic Sex Hormones. Journal of
Xenobiotics, 15. https://doi.org/10.3390/jox15050162

Tamagno, G., & Epelbaum, J. (2015). Editorial: Neurological and Psychiatric Disorders in Endocrine Diseases.
Frontiers in Endocrinology, 6. https://doi.org/10.3389/fendo.2015.00075

3/ 4


https://doi.org/10.1111/imm.13933
https://doi.org/10.21926/obm.neurobiol.2502285
https://doi.org/10.3389/ftox.2021.649024
https://doi.org/10.3389/fpsyt.2025.1537442
https://doi.org/10.1111/cen.15209
https://doi.org/10.3389/fcell.2020.586757
https://doi.org/10.3803/enm.2023.1814
https://doi.org/10.1016/j.envres.2022.114869
https://doi.org/10.1111/dmcn.15551
https://doi.org/10.3390/ijerph16081318
https://doi.org/10.1007/978-3-319-66362-3_12-1
https://doi.org/10.1210/en.2014-1734
https://doi.org/10.1016/j.tins.2023.01.003
https://doi.org/10.1016/j.jns.2025.123471
https://doi.org/10.3390/jox15050162
https://doi.org/10.3389/fendo.2015.00075
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

c Consensus CONSENSUS . APP

Tauber, M., & Haybye, C. (2021). Endocrine disorders in Prader-Willi syndrome: a model to understand and treat
hypothalamic dysfunction.. The lancet. Diabetes & endocrinology. https://doi.org/10.1016/s2213-8587(21)00002-4

4 / 4


https://doi.org/10.1016/s2213-8587(21)00002-4
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export
https://consensus.app/?utm_source=consensus_pdf_export

