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Abstract

Obsessive-Compulsive Disorder (OCD) is a complex psychiatric condition characterized by obsessions and compulsions. Research

has delved into the neurobiological underpinnings of OCD. This review focuses on growth factors, cell receptors, intracellular kinases,

and transcription factors that may be associated with the etiology of OCD.
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Growth factors associated with OCD
Disorder (OCD) is a

neuropsychiatric condition characterized by intrusive thoughts

Obsessive-Compulsive complex
(obsessions) and repetitive behaviors (compulsions). Research has
increasingly focused on understanding the underlying biological
factors associated with OCD, including the role of growth factors
such as Brain-Derived Neurotrophic Factor (BDNF) [1]. BDNF is a
neurotrophin that plays a crucial role in neuronal survival, growth,
and differentiation, and its dysregulation has been implicated
in various psychiatric disorders, including OCD [2]. Studies
have identified significant associations between BDNF gene
polymorphisms, such as rs2883187 and the Val66Met variation,
and OCD [3,4]. These genetic variations in BDNF may influence the
risk of developing OCD and contribute to the heterogeneity of the
disorder [3,4].

In addition to BDNF, Hepatocyte Growth Factor (HGF) and
Gamma Aminobutyric Acid (GABA) have been found to be

significantly decreased in individuals with Obsessive-Compulsive
Disorder (OCD) [5].

Furthermore, the interaction between BDNF and other
neurotransmitter systems, such as serotonin, has been highlighted
in the context of OCD [6] (Paribello, 2023). Serotonin is a key
neurotransmitter involved in mood regulation and has been
a primary target for pharmacological interventions in OCD.
The comorbidity of anxiety and affective disorders with OCD
underscores the complex interplay of neurotransmitter systems in
the pathophysiology of the disorder [6]. Additionally, studies have
shown that BDNF levels may differ between individuals with OCD
and healthy controls, suggesting a potential role for BDNF in the
pathogenesis of OCD [7].

Animal models have also provided insights into the

neurobiological mechanisms underlying OCD. Dysfunction in
(CSTC)

synaptic transmission, and altered signaling pathways, such as

cortico-striato-thalamo-cortical circuits, dysregulated
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the TrkB/ERK-MAPK pathway, have been implicated in OCD-like
behaviors [8]. These findings suggest that aberrant neural circuitry
and molecular signaling pathways contribute to the manifestation

of OCD symptoms.

Moreover, the gut-brain axis has emerged as a novel area of
research in understanding psychiatric disorders, including OCD.
The gut microbiota has been implicated in the pathophysiology of
OCD, with potential implications for novel therapeutic approaches
[9]. Changes in the gut microbiome can influence neuroimmune
responses and neurotransmitter signaling, which may impact the

development and progression of OCD symptoms.

Epigenetic studies have also shed light on the role of DNA
methylation in OCD. Alterations in DNA methylation patterns,
particularly in genes related to neurotransmitter systems and
neurodevelopmental pathways, have been associated with OCD
[10]. These epigenetic changes may provide valuable insights into
the biological underpinnings of OCD and could serve as potential

biomarkers for the disorder.

In addition to genetic and epigenetic factors, neurotrophic
factors like Insulin-Like Growth Factor-1 (IGF-1) have been
implicated in OCD. Studies have shown alterations in peripheral
BDNF levels in individuals with OCD, suggesting a dysregulation of
neurotrophic factors in the disorder. The dysregulation of growth
factors like BDNF and IGF-1 may contribute to the pathophysiology
of OCD and could be targeted in the development of novel treatment

strategies.

Overall, the multifactorial nature of OCD involves a complex
interplay of genetic, neurobiological, and environmental factors.
Understanding the role of growth factors, neurotransmitter
systems, neural circuits, and the gut-brain axis in OCD pathogenesis
is crucial for developing targeted interventions and personalized

treatment approaches for individuals with OCD.

Cell receptors associated with OCD

Research on OCD has delved into neurobiological underpinnings,
focusing on various neurotransmitter systems that play a role in
its pathophysiology. Serotonin, dopamine, and glutamate have

been implicated in the development and progression of OCD
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[11-13]. The orbitofronto-striatal model has been revisited to
understand the neural pathways involved in OCD, highlighting the
importance of the frontal lobe and neostriatum [14]. Additionally,
the endocannabinoid system has emerged as a potential player in
the pathophysiology of OCD, alongside classical neurotransmitter

systems [15].

Studies have shown that serotonin, a key neurotransmitter, is
central to the pharmacological treatment of OCD [16]. However, the
involvement of other neurotransmitters beyond serotonin, such
as dopamine, is also crucial in the pathogenesis of OCD [12,17].
The dopaminergic system interacts with serotonin pathways
to enhance the efficacy of treatments in OCD [17]. Furthermore,
glutamate, the primary excitatory neurotransmitter in the cortico-
striatal-thalamo-cortical circuits implicated in OCD, has been a

focus of research for potential therapeutic strategies [13].

The role of neurotransmitters extends to animal models of
0CD, where serotonin, dopamine, and glutamate receptors have
been identified as key players in the disorder’s pathology [12,18].
The intricate interplay between these neurotransmitter systems
is evident in the complex neural circuits involved in OCD, such as
the cortico-striato-thalamo-cortical loop [12,18]. Moreover, the
involvement of GABA, the primary inhibitory neurotransmitter, has
been suggested in OCD, influencing sleep, relaxation, and excitation
levels [19,20].

Deep brain stimulation (DBS) has emerged as a potential
therapeutic approach for OCD, with its effects possibly mediated
through the manipulation of serotonergic pathways [21]. The
nucleus accumbens (NAc), a target for DBS in OCD, receives input
projections from various neurotransmitter systems, including
dopaminergic, serotonergic, and

histaminergic, cholinergic,

glutamatergic projections [22].

Genetic studies have also shed light on the involvement of
specific genes and receptors in OCD. Variants of genes related to
glutamatergic pathways, such as the glutamate receptor GRIK2,
have been associated with OCD susceptibility [23,24]. Furthermore,
the serotonin transporter and receptor subtypes implicated in
OCD are highly expressed in the ventral striatum, influencing the

functioning of cortico-striatal circuits [25].
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In conclusion, OCD is a multifaceted disorder influenced by a
network of neurotransmitter systems. While serotonin has been
a primary focus in OCD research, the involvement of dopamine,
glutamate, GABA, and other neurotransmitters is crucial in
understanding the complex pathophysiology of the disorder. The
interplay between these neurotransmitter systems within neural
circuits underscores the need for comprehensive approaches to

target multiple pathways for effective OCD treatment.

Intracellular kinases associated with OCD

The pathophysiology of OCD involves intricate interactions
between various neurotransmitter systems and intracellular
signaling pathways. One crucial aspect of OCD research focuses
on the involvement of intracellular kinases in the development
and maintenance of the disorder [26]. Intracellular Kkinases
are key signaling molecules that regulate cellular processes
by phosphorylating target proteins, thereby modulating their
function. In the context of OCD, several intracellular kinases have
been implicated, including protein kinase G (PKG), protein kinase C
(PKC), and p38 mitogen-activated protein kinase (p38 MAPK) [26].

Studies have shown that dysregulation of intracellular signaling
pathways, such as those involving protein kinases, can contribute
to the pathogenesis of OCD. For instance, alterations in calcium-
calmodulin-dependent protein kinase II activity have been
linked to autoimmune-mediated changes in neuronal signaling,
potentially underpinning the behavioral and motor symptoms
observed in neuropsychiatric disorders like OCD and tic disorders
[27]. Furthermore, the serotonin transporter (SERT), a protein
crucial in serotonin reuptake, is regulated by various intracellular
signaling cascades, highlighting the intricate interplay between
neurotransmitter systems and intracellular kinases in OCD

pathology [28].

Intracellular kinases play a vital role in mediating the effects
of neurotransmitters like serotonin, which have been implicated
in the pathophysiology of OCD. Serotonin, known for its role in
mood regulation and anxiety, interacts with intracellular signaling
pathways to modulate neuronal activity and synaptic transmission.
Dysregulation of these pathways, including the activity of protein
kinase C (PKC) and protein kinase A (PKA), has been associated

with OCD [29]. Moreover, the involvement of cyclic adenosine
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monophosphate (cAMP) signaling, regulated by protein kinase A
(PKA), has been suggested in OCD, indicating the significance of

intracellular signaling mechanisms in the disorder [29].

The role of intracellular kinases in OCD extends beyond
neurotransmitter regulation to encompass broader cellular
functions. For example, studies have highlighted the impact of
intracellular signaling pathways on neural circuitry implicated in
OCD, such as the orbitofronto-striato-thalamic circuit and regions
like the insula and cerebellum [30]. These findings underscore the
intricate interplay between intracellular kinases, neural circuits,

and neurotransmitter systems in the pathophysiology of OCD.

Furthermore, research has indicated a potential link between
immune system activation and neuropsychiatric disorders like
OCD. The immune system, through the release of cytokines and
inflammatory mediators, can influence neurotransmission and
This

interaction between the immune system and intracellular signaling

neuronal signaling pathways associated with OCD [26].

cascades may provide novel insights into the etiology of OCD and
the potential role of immune-related intracellular kinases in the

disorder.

In conclusion, the involvement of intracellular kinases in OCD
represents a critical area of research that sheds light on the complex
interplay between cellular signaling pathways, neurotransmitter
systems, and neural circuitry in the pathophysiology of the
disorder. Understanding how intracellular kinases modulate
neuronal function and contribute to OCD symptoms may pave the
way for the development of targeted therapeutic interventions that
aim to restore the balance of intracellular signaling pathways in
individuals with OCD.

Transcription factors associated with OCD

The etiology of OCD

inheritance, psychological factors, and environmental influences

is multifaceted, involving genetic
[31]. Research has shown a significant association between
autoimmunity and primary OCD, indicating a potential role of
immune system dysregulation in the development of the disorder
[32]. Moreover, studies have highlighted the impact of genetic
predisposition, environmental factors such as education and

marital status, employment, and intrinsic factors like age on the
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prevalence and severity of OCD [33]. Additionally, the presence of
OCD cases following head trauma, response to serotonin reuptake
inhibitors, and surgical interventions underscore the importance

of biological factors in the development and treatment of OCD [34].

Cognitive factors play a crucial role in OCD, with dysfunctional
beliefs acting as risk and maintaining factors for the disorder [35].
Studies have established the central role of cognitive factors such
as thought action-fusion and perfectionism in the manifestation of
obsessive-compulsive symptoms [36]. Furthermore, the presence
of early maladaptive schemas in OCD patients suggests a familial
and genetic basis for these schemas, emphasizing the need for
further investigation with larger sample sizes [37]. Insight into
the disorder is also essential, as patients with poor insight tend
to exhibit more severe symptoms and have a higher likelihood of

comorbid psychiatric conditions [38].

Neurobiological factors are integral to understanding OCD, with
studies indicating patient-specific intracranial neural signatures
associated with obsessions and compulsions in the ventral striatum
[39]. This suggests that closed-loop stimulation targeting specific
neural circuits may offer a promising treatment approach for OCD.
Moreover, neuroimaging studies have confirmed the biological
basis of OCD, highlighting abnormalities in brain structure and
function [40]. The deficiency in cognitive functions, particularly
response inhibition, has been identified as a major pathological
factor in OCD, contributing to the core symptoms of the disorder
[41].

The COVID-19 pandemic has had a significant impact on the
prevalence of OCD, with studies reporting an increase in OCD
incidents during the epidemic [42]. Specific obsessions related
to contamination and compulsions such as cleaning and washing
have been noted to be significantly higher during this period.
Additionally, changes in the gut microbiota composition have been
suggested to influence the severity of OCD symptoms, pointing
towards a potential link between gut health and mental health
disorders [43].

The relationship between OCD and other psychiatric conditions
has been explored extensively. Meta-worry has been associated
with various anxiety disorders, including OCD, highlighting the
interconnected nature of different psychological conditions [44].

Furthermore, the overlap between pathological gambling, OCD,
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and obsessive-compulsive traits underscores the need to consider
comorbidities when assessing and treating OCD patients [45]. The
differentiation between delusions and obsessions in patients with
OCD and schizophrenia poses a diagnostic challenge, emphasizing
the importance of accurate assessment and differential diagnosis
[46].

OCD is a complex disorder influenced by a combination of
genetic, environmental, cognitive, and neurobiological factors.
Understanding the intricate interplay of these factors is crucial for
developing effective treatment strategies and improving outcomes
for individuals with OCD. Further research into the underlying
mechanisms of OCD, including immune system dysregulation,
neural signatures, and cognitive processes, is essential for
advancing our knowledge and enhancing therapeutic interventions

for this debilitating condition.

Bibliography

1. Szechtman H., et al. “The psychopharmacology of obsessive-
compulsive disorder: a preclinical roadmap”. Pharmacological
Reviews 72.1 (2019): 80-151.

2. Wang S, et al. “Is brain-derived neurotrophic factor (bdnf)
val6émet polymorphism associated with obsessive-
compulsive disorder? a meta-analysis”. Psychiatria Danubina
31.2 (2019): 141-147.

3. Ravi S. “Potential biomarkers and therapeutic targets for
obsessive compulsive disorder”. Biochemia Medica 34.1
(2023): 57-71.

4. Murphy D L, et al. “Anxiety and affective disorder comorbidity
related to serotonin and other neurotransmitter systems:
obsessive-compulsive disorder as an example of overlapping
clinical and genetic heterogeneity”. Philosophical Transactions
of the Royal Society B: Biological Sciences 368.1615 (2013):
20120435.

5. Russo AJ and Pietsch SC. “Decreased Hepatocyte Growth Factor
(HGF) and Gamma Aminobutyric Acid (GABA) in Individuals
with Obsessive-Compulsive Disorder (OCD)". Biomark Insights
8(2013):107-114.

6. Paribello P, et al. “Identifying neurobiological markers in
obsessive-compulsive disorder: a study protocol for a cross-
sectional study in subgroups of differing phenotype”. Applied
Sciences 13.12 (2023): 7306.

Citation: AJ Russo,, et al. “Growth Factors, Cell Receptors, Intracellular Kinases, and Transcription Factors Associated with Obsessive Compulsive

Disorder (OCD)". Acta Scientific Medical Sciences 8.10 (2024): 04-09.


https://doi.org/10.1124/pr.119.017772
https://doi.org/10.1124/pr.119.017772
https://doi.org/10.1124/pr.119.017772
https://doi.org/10.24869/psyd.2019.141
https://doi.org/10.24869/psyd.2019.141
https://doi.org/10.24869/psyd.2019.141
https://doi.org/10.24869/psyd.2019.141
https://doi.org/10.11613/bm.2024.010503
https://doi.org/10.11613/bm.2024.010503
https://doi.org/10.11613/bm.2024.010503
https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1098/rstb.2012.0435
https://doi.org/10.1098/rstb.2012.0435
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3762604/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3762604/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3762604/
https://www.ncbi.nlm.nih.gov/pmc/articles/PMC3762604/
https://doi.org/10.3390/app13127306
https://doi.org/10.3390/app13127306
https://doi.org/10.3390/app13127306
https://doi.org/10.3390/app13127306

Growth Factors, Cell Receptors, Intracellular Kinases, and Transcription Factors Associated with Obsessive Compulsive Disorder (OCD)

10.

11.

12.

13.

14.

15.

16.

17.

18.

Ullrich M, et al. “Ocd-like behavior is caused by dysfunction
of thalamo-amygdala circuits and upregulated trkb/erk-mapk
signaling as aresult of spred2 deficiency”. Molecular Psychiatry
23.2 (2017): 444-458.

Bendriss G., et al. “Microbial reprogramming in obsessive-
compulsive disorders: a review of gut-brain communication
and emerging evidence”. International journal of Molecular
Sciences 24.15 (2023): 11978.

Schiele M A, et al. “Epigenome-wide dna methylation in
obsessive-compulsive disorder”. Translational Psychiatry 12.1
(2022).

Rosso G., et al. “Serum levels of insulin-like growth factor-1
and obsessive-compulsive disorder: a case-control study”.
Neuropsychobiology 74.1 (2016): 15-21.

Bokor G and Anderson P. “Obsessive-compulsive disorder”.
Journal of Pharmacy Practice 27.2 (2014): 116-130.

Nabizadeh M. “The role of serotonin and dopamine
neurotransmitters in obsessive-compulsive disorder”. The
Neuroscience Journal of Shefaye Khatam 7.2 (2019): 99-106.

Marinova Z., et al. “Glutamate-modulating drugs as a potential
therapeutic strategy in obsessive-compulsive disorder”.
Current Neuropharmacology 15.7 (2017).

Menzies L., et al. “Integrating evidence from neuroimaging and
neuropsychological studies of obsessive-compulsive disorder:
the orbitofronto-striatal model revisited”. Neuroscience &Amp;
Biobehavioral Reviews 32.3 (2008): 525-549.

Bellia F, et al. “Selective alterations of endocannabinoid
system genes expression in obsessive compulsive disorder”.
Translational Psychiatry 14.1 (2024).

Dijk A, et al. “Role of serotonin in obsessive-compulsive
disorder”. Future Neurology 3.5 (2008): 589-603.

Assarian F, et al. “The efficacy of aripiprazole versus
risperidone as augmentation therapy in the treatment of
the resistant obsessive-compulsive disorder: a double-blind
clinical trial”. Iranian Red Crescent Medical Journal 20.5 (2016).

Nabizadeh M and Ahmadi F. “Animal models of obsessive-
compulsive disorder (ocd)”. Journal of Neurodevelopmental
Cognition 2.1 (2022): 110-116.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

29.

30.

08
Abubakar AR, et al. “Anxiety disorders: recent global approach
to neuro-pathogenesis, drug treatment, cognitive behavioral
therapy, and their implications”. Bangladesh Journal of Medical
Science 20.3 (2021): 487-503.

Richter M., et al. “The gaba a-receptor y2 (gabrg2) gene in
obsessive-compulsive disorder”. Brazilian Journal of Psychiatry
31.4 (2009): 328-331.

Lujan ], et al. “Tracking the mechanisms of deep brain
stimulation for neuropsychiatric disorders”. Frontiers in
Bioscience-Elite 13 (2008): 5892.

Shi Y, et al. “Potential therapeutic mechanism of deep brain
stimulation of the nucleus accumbens in obsessive-compulsive
disorder”. Frontiers in Cellular Neuroscience 16 (2023).

Sampaio A., et al. “Association between polymorphisms in
grik2 gene and obsessive-compulsive disorder: a family-based
study”. CNS Neuroscience and Therapeutics 17.3 (2010): 141-
147.

Remijnse P, et al. “Neuroimaging in obsessive-compulsive
disorder”. Current Medical Imaging Formerly Current Medical
Imaging Reviews 1.3 (2005): 331-351.

Nestadt G., et al. “Genetics of obsessive-compulsive disorder”.
Psychiatric Clinics of North America 33.1 (2010): 141-158.

Robson M |, et al. “Immune system activation and depression:
roles of serotonin in the central nervous system and periphery”.
ACS Chemical Neuroscience 8.5 (2017): 932-942.

Hsu T, et al. “Risk of major mental disorder after severe
bacterial infections in children and adolescents: a nationwide
longitudinal study”. Neuropsychobiology 81.6 (2022): 539-
549.

Quinlan MA,, et al. “Ex vivo quantitative proteomic analysis of
serotonin transporter interactome: network impact of the sert
ala56 coding variant”. Frontiers in Molecular Neuroscience 13
(2020).

Marazziti D., et al. “Adenylate-cyclase activity in platelets
of patients with  obsessive-compulsive  disorder”.
Neuropsychiatric Disease and Treatment 363 (2009).

LiP, et al. “Abnormal spontaneous neural activity in obsessive-
compulsive disorder: a resting-state functional magnetic
resonance imaging study”. PLoS ONE 8.6 (2013): e67262.

Citation: AJ Russo,, et al. “Growth Factors, Cell Receptors, Intracellular Kinases, and Transcription Factors Associated with Obsessive Compulsive
Disorder (OCD)". Acta Scientific Medical Sciences 8.10 (2024): 04-09.


https://doi.org/10.1038/mp.2016.232
https://doi.org/10.1038/mp.2016.232
https://doi.org/10.1038/mp.2016.232
https://doi.org/10.1038/mp.2016.232
https://doi.org/10.3390/ijms241511978
https://doi.org/10.3390/ijms241511978
https://doi.org/10.3390/ijms241511978
https://doi.org/10.3390/ijms241511978
https://doi.org/10.1038/s41398-022-01996-w
https://doi.org/10.1038/s41398-022-01996-w
https://doi.org/10.1038/s41398-022-01996-w
https://doi.org/10.1159/000446918
https://doi.org/10.1159/000446918
https://doi.org/10.1159/000446918
https://doi.org/10.1177/0897190014521996
https://doi.org/10.1177/0897190014521996
https://doi.org/10.29252/shefa.7.2.99
https://doi.org/10.29252/shefa.7.2.99
https://doi.org/10.29252/shefa.7.2.99
https://doi.org/10.2174/1570159x15666170320104237
https://doi.org/10.2174/1570159x15666170320104237
https://doi.org/10.2174/1570159x15666170320104237
https://doi.org/10.1016/j.neubiorev.2007.09.005
https://doi.org/10.1016/j.neubiorev.2007.09.005
https://doi.org/10.1016/j.neubiorev.2007.09.005
https://doi.org/10.1016/j.neubiorev.2007.09.005
https://doi.org/10.1038/s41398-024-02829-8
https://doi.org/10.1038/s41398-024-02829-8
https://doi.org/10.1038/s41398-024-02829-8
https://doi.org/10.2217/14796708.3.5.589
https://doi.org/10.2217/14796708.3.5.589
https://doi.org/10.5812/ircmj.41418
https://doi.org/10.5812/ircmj.41418
https://doi.org/10.5812/ircmj.41418
https://doi.org/10.5812/ircmj.41418
https://doi.org/10.52547/jncog.2022.103445
https://doi.org/10.52547/jncog.2022.103445
https://doi.org/10.52547/jncog.2022.103445
https://doi.org/10.3329/bjms.v20i3.52790
https://doi.org/10.3329/bjms.v20i3.52790
https://doi.org/10.3329/bjms.v20i3.52790
https://doi.org/10.3329/bjms.v20i3.52790
https://doi.org/10.1590/s1516-44462009000400008
https://doi.org/10.1590/s1516-44462009000400008
https://doi.org/10.1590/s1516-44462009000400008
https://doi.org/10.2741/3124
https://doi.org/10.2741/3124
https://doi.org/10.2741/3124
https://doi.org/10.3389/fncel.2022.1057887
https://doi.org/10.3389/fncel.2022.1057887
https://doi.org/10.3389/fncel.2022.1057887
https://doi.org/10.1111/j.1755-5949.2009.00130.x
https://doi.org/10.1111/j.1755-5949.2009.00130.x
https://doi.org/10.1111/j.1755-5949.2009.00130.x
https://doi.org/10.1111/j.1755-5949.2009.00130.x
https://doi.org/10.2174/157340505774574808
https://doi.org/10.2174/157340505774574808
https://doi.org/10.2174/157340505774574808
https://doi.org/10.1016/j.psc.2009.11.001
https://doi.org/10.1016/j.psc.2009.11.001
https://doi.org/10.1021/acschemneuro.6b00412
https://doi.org/10.1021/acschemneuro.6b00412
https://doi.org/10.1021/acschemneuro.6b00412
https://doi.org/10.1159/000526984
https://doi.org/10.1159/000526984
https://doi.org/10.1159/000526984
https://doi.org/10.1159/000526984
https://doi.org/10.3389/fnmol.2020.00089
https://doi.org/10.3389/fnmol.2020.00089
https://doi.org/10.3389/fnmol.2020.00089
https://doi.org/10.3389/fnmol.2020.00089
https://doi.org/10.2147/ndt.s4956
https://doi.org/10.2147/ndt.s4956
https://doi.org/10.2147/ndt.s4956
https://doi.org/10.1371/journal.pone.0067262
https://doi.org/10.1371/journal.pone.0067262
https://doi.org/10.1371/journal.pone.0067262

Growth Factors, Cell Receptors, Intracellular Kinases, and Transcription Factors Associated with Obsessive Compulsive Disorder (OCD)

31.

32.

33.

34,

35.

36.

37.

38.

39.

40.

41.

42.

LiY, et al. “Basic cognition and misunderstanding of obsessive-
compulsive disorder”. (2022): 1556-1562.

Simsek S., et al. “Serum cytokine profiles of children
with the
evidence of autoimmunity”. The International Journal of
Neuropsychopharmacology 19.8 (2016): pyw027.

obsessive-compulsive disorder shows

El-Gawad A A, et al. “Autistic traits and obsessive-compulsive
personality traits in ocd patients”. Middle East Current
Psychiatry 29.1 (2022).

Zayman E P and Erbay MF. “Obsessive-compulsive disorder
and chiari malformation: a case report”. Medicine Science |
International Medical Journal 5.3 (2016): 908.

Diedrich A, et al. “Change in obsessive beliefs as predictor and
mediator of symptom change during treatment of obsessive-
compulsive disorder - a process-outcome study”. BMC
Psychiatry 16.1 (2016).

Aydin A, et al. “The predictive value of interpersonal schemas,
perfectionism, and thought action-fusion in obsessive-
compulsive disorder / obsesif-kompulsif bozuklukta
kisilerarasi semalar, miikemmeliyetcilik ve diislince-eylem
kaynasmasinin yordayici rolii”. Dusunen Adam the Journal of
Psychiatry and Neurological Sciences (2012): 108-118.

Baz AB and Karagiizel E 0. “Comparison of early maladaptive
schemas in obsessive-compulsive disorder patients, their
siblings, and controls”. Alpha Psychiatry 23.4 (2022): 157-163.

Catapano F, et al. “Insight and resistance in patients with
obsessive-compulsive disorder”. Psychopathology 34.2 (2001):
62-68.

Fridgeirsson E., et al. “Patient specific intracranial neural
signatures of obsessions and compulsions in the ventral
striatum”. Journal of Neural Engineering 20.2 (2023): 026008.

Mani A, et al. “Episodic memory in obsessive-compulsive
disorder: comparison with healthy controls”. Shiraz E-Medical
Journal 24.3 (2023).

“Response inhibition function of obsessive-compulsive
patients with obsessive-compulsive personality disorder”.
Journal of Psychiatry and Brain Science (2017).

Leghari NU,, et al. “Impact of covid-19 epidemic in prevalence
of obsessive-compulsive disorder”. The Professional Medical
Journal 29.10 (2022): 1526-1532.

43.

44,

45,

46.

09
Niewegltowski K, et al. “Impact of gut microbiota on severity of
obsessive-compulsive disorder (ocd) - a short review”. Journal
of Education Health and Sport 12.8 (2022): 283-288.

Khawaja N and McMahon ]. “The relationship of meta-worry
and intolerance of uncertainty with pathological worry,
anxiety, and depression”. Behaviour Change 28.4 (2011): 165-
180.

Durdle H., et al. “A meta-analysis examining the relations
among pathological gambling, obsessive-compulsive disorder,
and obsessive-compulsive traits”. Psychological Reports 103.2
(2008): 485-498.

Enache A. “Persistent delusional disorder versus ocd - how can
we differentiate between delusions and obsessions without
insight. a literature review”. Romanian Journal of Psychiatry
and Psychotherapy 22.2 (2020): 67-70.

Citation: AJ Russo,, et al. “Growth Factors, Cell Receptors, Intracellular Kinases, and Transcription Factors Associated with Obsessive Compulsive
Disorder (OCD)". Acta Scientific Medical Sciences 8.10 (2024): 04-09.


https://doi.org/10.2991/978-2-494069-31-2_183
https://doi.org/10.2991/978-2-494069-31-2_183
https://doi.org/10.1093/ijnp/pyw027
https://doi.org/10.1093/ijnp/pyw027
https://doi.org/10.1093/ijnp/pyw027
https://doi.org/10.1093/ijnp/pyw027
https://doi.org/10.1186/s43045-022-00213-0
https://doi.org/10.1186/s43045-022-00213-0
https://doi.org/10.1186/s43045-022-00213-0
https://doi.org/10.5455/medscience.2015.04.8382
https://doi.org/10.5455/medscience.2015.04.8382
https://doi.org/10.5455/medscience.2015.04.8382
https://doi.org/10.1186/s12888-016-0914-6
https://doi.org/10.1186/s12888-016-0914-6
https://doi.org/10.1186/s12888-016-0914-6
https://doi.org/10.1186/s12888-016-0914-6
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5350/dajpn2012250202
https://doi.org/10.5152/alphapsychiatry.2022.21565
https://doi.org/10.5152/alphapsychiatry.2022.21565
https://doi.org/10.5152/alphapsychiatry.2022.21565
https://doi.org/10.1159/000049282
https://doi.org/10.1159/000049282
https://doi.org/10.1159/000049282
https://doi.org/10.1088/1741-2552/acbee1
https://doi.org/10.1088/1741-2552/acbee1
https://doi.org/10.1088/1741-2552/acbee1
https://doi.org/10.5812/semj-115654
https://doi.org/10.5812/semj-115654
https://doi.org/10.5812/semj-115654
https://doi.org/10.20900/jpbs.20170011
https://doi.org/10.20900/jpbs.20170011
https://doi.org/10.20900/jpbs.20170011
https://doi.org/10.29309/tpmj/2022.29.10.7175
https://doi.org/10.29309/tpmj/2022.29.10.7175
https://doi.org/10.29309/tpmj/2022.29.10.7175
https://doi.org/10.12775/jehs.2022.12.08.028
https://doi.org/10.12775/jehs.2022.12.08.028
https://doi.org/10.12775/jehs.2022.12.08.028
https://doi.org/10.1375/bech.28.4.165
https://doi.org/10.1375/bech.28.4.165
https://doi.org/10.1375/bech.28.4.165
https://doi.org/10.1375/bech.28.4.165
https://doi.org/10.2466/pr0.103.2.485-498
https://doi.org/10.2466/pr0.103.2.485-498
https://doi.org/10.2466/pr0.103.2.485-498
https://doi.org/10.2466/pr0.103.2.485-498
https://doi.org/10.37897/rjpp.2020.2.5
https://doi.org/10.37897/rjpp.2020.2.5
https://doi.org/10.37897/rjpp.2020.2.5
https://doi.org/10.37897/rjpp.2020.2.5

	_GoBack

