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Essay Prompt

The grand question of Nature (genes and DNA) versus Nurture (environment, parenting) has been debated for
a long time. Historically, psychiatrists used to think that schizophrenia was caused by “bad” mothering (1). If
generalized, one might conclude that any or all mental disorders may be caused by “nurture.” In class, so far,

you have seen three different patients with three different disorders (depression, schizophrenia, and
addiction). Choose either “nature” or “nurture” as your stance and write an essay persuading the reader that

one is more important than the other in terms of causing mental iliness. Using examples from Whatever
became of the schizophrenogenic mother?, class interviews, optional reading, and/or your own experiences

would be much appreciated!
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What shapes an individual? A question that has
plagued philosophers, scientists, and thinkers
since the inception of humanity's curiosity with its
own self. This simple question has led to an
impasse between the question; is it nature or
nurture that are the largest influences in creating
one’s identity and perception of the world?
Regarding the genesis of an array of mental
illnesses, most cases such as schizophrenia,
attention deficit hyperactivity disorder (ADHD),
and mood disorders seem to result from an
interplay between genetic and environmental
factors. Recent advancements in the field of
neuroscience have allowed further understanding
of how genetics influence one’s health and
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resilience to environmental stress. Subsequently, it
is argued that nurture is dependent upon nature
as the primary contributor to an individual's
development of identity and behavior.

Many psychiatric disorders are long known for
their hereditary prevalence, for example, in the
case of schizophrenia, it is widely known that
having a direct family member with schizophrenia
can increase the probability of onset (2). Recent
advances in characterizing the human genome
have led to the understanding of the mechanisms
by which genetic predisposition is prevalent to the
onset of many additional psychiatric disorders
such as obsessive-compulsive disorder (OCD),
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anxiety disorders, ADHD, and mood disorders.
Interestingly, genetic components appear to also
play a role in psychiatric disorders that are
thought to stem from purely environmental
circumstances, such as major depressive disorder
(MDD) and post-traumatic stress disorder (PTSD)
(3, 4). In addition, new understandings of cellular
mechanisms within neural networks allows us to
look at the potential genetic factors that could
influence onset and severity of diseases thought
to previously be attributed solely to the influence
of nurture. For instance, emerging hypotheses
concerning the etiology of schizophrenia implicate
the glutamatergic N-methyl-D-aspartate (NMDA)
receptor dysfunction in the cerebral cortex (5). As
a consequence, there is a downstream
dysregulation of the ventral tegmental area (VTA),
which ultimately engenders disruption of the
mesocortical and mesolimbic pathways resulting
in the classical presentation of schizophrenia (5).
The origin of the possible NMDA receptor
dysfunction is unknown, however, genetics and
environmental factors such as perinatal infections
have been suspected (5). What is known are the
mechanisms by which receptor modulation
occurs, which is dictated by cellular cascades
dependent upon specific genes, regardless of
genetic or environmental causes. Receptor
modulation is crucial in neuronal functions,
especially, neuroplasticity.

The method by which neural networks respond to
environmental influences is dependent upon
mechanisms regulating neuroplasticity. Broadly,
neuroplasticity is the method by which neurons
can change their excitability, and in turn
functionality, to tailor the overall circuitry of a
network. Commonly, neuroplasticity is the basis
for learning and memory functions within
neuronal systems. One of the major mechanisms
often featured in synaptic plasticity is long term
potentiation (LTP), which relies upon receptor
modulation. The growth factor, brain-derived
neurotrophic factor (BDNF), is heavily implicated
in regulating neuroplasticity, synaptogenesis, and
altering excitability within neurons (6). BDNF
expression is regulated by multiple genetic
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transcription factors, including the cAMP response
element-binding protein (CREB) and the nuclear
factor of activated T-cells (NFAT), which are
dependent upon the activation of cellular
signaling cascades by external stimulation of
neurons (7-9). Further, disturbance of promoter IV
of the BDNF gene—which requires NFAT for
proper expression—has revealed depression
analogous behavior in mice models (7, 10). Both
the transcription factors and the proteins involved
in the cellular cascades are produced via the
expression of a multitude of genes. The regulation
of BDNF expression is essential for neuronal
responses to environmental stimuli, however,
environmental stimuli are dependent upon pre-
existing cellular cascades and transcription factors
to induce change in neural networks. Another
factor that is widely known to correlate with the
onset of neuropsychiatric disorders is the
maintenance of serotonergic signaling between
neural circuits. Common treatments for many
neuropsychiatric disorders such as depression,
schizophrenia, and PTSD involve the
administration of selective serotonin reuptake
inhibitors (SSRIs). Interestingly, alterations in BDNF
expression are tied to alterations in serotonergic
gene expression (11).

Genes are responsible for the construction and
formation of nervous tissue and cells. Thus, how
the brain reacts to inputs is dependent upon its
architecture derived from genetic material. For
instance, if environmental influences were
thought to engender certain mental ilinesses, then
an individual would first have to have the neural
architecture to generate the output of a mental
disorder. Any diminishment of “stress resiliency” is
based upon dysregulation of the genes that are
meant to help neurons function during times of
high environmental stress (12). Oftentimes,
changes in brain structure due to environmental
influences are only possible because of the ability
to respond. Nature must be present to allow for
nurture to induce change. Moreover, the
discussion of whether nature or nurture impacts
the development of an individual should be
rephrased in a more nuanced context. Specifically,
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the extent to which genetics responds to
environmental influences should be of greater
focus.

References

1. Neill, J. Whatever became of the
schizophrenogenic mother? American journal of
psychotherapy, Oct. 1990. 44(4): 499-505.
doi:10.1176/appi.psychotherapy.1990.44.4.499

2. Trifu, S.C., Kohn, B., Vlasie, A., Patrichi, B.E.
Genetics of Schizophrenia (Review). Experimental
and Therapeutic Medicine, 7 July 2020. 20(4).
doi:10.3892/etm.2020.8973

3. Kim, H.D., Hesterman, J., Call, T., Magazu, S.,
Keeley, E., Armenta, K., Kronman, H., Neve, R.L.,
Nestler, E.J., Ferguson, D. SIRT1 Mediates
Depression-like Behaviors in the Nucleus
Accumbens. Journal of Neuroscience, 10 Aug.
2016. 36(32):8441-8452.
doi:10.1523/JNEUROSCI.0212-16.2016

4. Adamec, Robert, et al. Activation Patterns of
Cells in Selected Brain Stem Nuclei of More and
Less Stress Responsive Rats in Two Animal Models
of PTSD — Predator Exposure and Submersion
Stress. Neuropharmacology, Feb. 2012. 62(2):725—-
736. Accessed 11 Apr. 2022.
d0i:10.1016/j.neuropharm.2010.11.018

5. Nakazawa, K., Sapkota, K. The Origin of NMDA
Receptor Hypofunction in Schizophrenia.
Pharmacology & Therapeutics, Oct. 2019.
205(1):107426.
doi:10.1016/j.pharmthera.2019.107426

6. Pearson-Fuhrhop, K.M., Kleim, J.A., Cramer, S.C.
Brain Plasticity and Genetic Factors. Topics in
Stroke Rehabilitation, 2009. 16(4):282—-299.
doi:10.1310/tsr1604-282.

7. Arévalo, J.C., Deogracias, R. Mechanisms
Controlling the Expression and Secretion of BDNF.
Biomolecules, 2 May 2023. 13(5):789.
doi:10.3390/biom13050789

8. Lipsky, R.H., Xu, K., Zhu, D., Kelly, C.,
Terhakopian, A., Novelli, A. and Marini, A.M.

https://dx.doi.org/10.46570/utjms-2025-1482

UTJMS 2025 Mah 15; 13(S2):e1-e3

Nuclear Factor KB Is a Critical Determinant in N-
Methyld-Aspartate Receptor-Mediated
Neuroprotection. Journal of Neurochemistry, 15
July 2001. 78(2):254-264. Accessed 1 May 2023.
d0i:10.1046/j.1471-4159.2001.00386.x

9. Tao, X., West, A.E., Chen, W.G., Corfas, G.,
Greenberg, M.E. A Calcium-Responsive
Transcription Factor, CaRF, That Regulates
Neuronal Activity-Dependent Expression of BDNF.
Neuron, Jan. 2002. 33(3):383—395. Accessed 12
June 2019. doi:10.1016/s0896-6273(01)00561-x

10. Sakata, K., Woo, N.H., Martinowich, K.,
Greene, J.S., Schloesser, R.J., Shen, L., Lu B. Critical
Role of Promoter IV-Driven BDNF Transcription in
GABAergic Transmission and Synaptic Plasticity in
the Prefrontal Cortex. Proceedings of the National
Academy of Sciences, 17 Mar. 2009.
106(14):5942-5947. Accessed 10 Apr. 2021.
doi:10.1073/pnas.0811431106

11. Homberg, J. R., Molteni, R., Calabrese, F., Riva,
M.A. The Serotonin—BDNF Duo: Developmental
Implications for the Vulnerability to
Psychopathology. Neuroscience & Biobehavioral
Reviews, 2014. 43: 35-47. Accessed 19 May 2019.
doi:10.1016/j.neubiorev.2014.03.012.

12. Favoretto, C.R., Pagliusi, M. Jr., Morais-Silva, G.
Involvement of Brain Cell Phenotypes in Stress-
Vulnerability and Resilience. Frontiers in
Neuroscience, July 5, 2023. 17:1175514. Accessed
15 Nov. 2023. doi:10.3389/fnins.2023.1175514.

©2025 UTIMS


https://dx.doi.org/10.46570/utjms-2025-1482

