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Short report - Neurology

The link between Obsessive-Compulsive Symptoms and Non-
Transferrin-Bound Iron-Induced Neurodegeneration in the 
Substantia Nigra and Basal Ganglia

Abstract 

This review highlights the essential link between organic obsessive-compulsive 
symptoms (OCS) and brain damage due to the accumulation of non-transferrin bound 
iron (NTBI), the pathomechanism of H63D syndrome type-1 in the substantia nigra and 
basal ganglia.The role of NTBI in neurodegenerative diseases cannot be underestimated 
and holds the potential for entirely new therapeutics, particularly drugs that protect the 
brain from NTBI and the oxidative microinflammations responsible for it.

Obsessive-compulsive symptoms 
(OCS) are not OCD and therefore 
not a regular psychiatric disorder

Obsessive-compulsive symptoms (OCS), 
characterized by repetitive, intrusive 
thoughts and behaviors , form a 
s ignificant component of several 
p s y c h i a t r i c d i s o rd e r s , i n c l u d i n g 
Obsessive-Compulsive Disorder (OCD) 
(APA, 2013) with which it is commonly 

confused. While OCD is a psychiatric 
illness in its own right, OCS are the 
consequence of certain types of brain 
damages. This means, without a shadow 
of a doubt that in the genesis of OCD 
multiple  factors play a role, while in OCS 
the cause of the symptoms are damages  
of the basal ganglia and/or the substantia 
nigra. Increased research efforts point 
towards a potential link between OCS 
and specific types of brain damage and/
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or microinflammations; especially 
extremely fine to plaque-like damages 
related to the accumulation of NTBI in 
distinct brain regions (Graat et al., Piras et 
al., 2015). This shall remind the medical 
community on this association in order to 
reduce psychologicalizing OCS syndrome 
which is a constellation of symptoms 
caused by brain diseases, and is in no 
way, shape, or form a psychiatric illness it 
its own right.

OCS are a constellation of cognitive and 
behavioral patterns primarily associated 
with OCD, but are also present in several 
other neuropsychiatric conditions (APA, 
2013). Neurobiological models of OCD 
implicate the cortico-striatal-thalamo-
cortical (CSTC) circuits, comprising of the 
basal ganglia, thalamus, and associated 
cortical areas (unpublished material). As 
the basal ganglia are integral to these 
circuits, any pathophysiological changes 
in these structures could potentially 
disrupt circuit functioning and lead to the 
manifestation of OCS.

Iron plays a vital role in various cellular 
functions, including energy production, 
DNA synthesis, and myelination. 
However, unregulated accumulation of 
iron, specifically NTBI, can result in 
neurotoxicity through the generation of 
reactive oxygen species, initiating a 
c a s c a d e o f o x i d a t i v e s t re s s a n d 
culminating in neuronal cell death (Stern 
et al., 2014). This neurotoxic effect of 
NTBI is particularly prominent in the 
substantia nigra and basal ganglia, key 
brain regions implicated in movement 
disorders like Parkinson's disease and 

H63D Syndrome Type-1 (Diamandis et al. 
2021). 

Therefore, exploring NTBI accumulation 
in these areas could shed light on the 
potential relationship between iron 
dysregulation and OCS. Emerging 
neuroimaging studies performed with 
transcranial sonography have proven 
beyond reasonable doubt increased iron 
deposition in the substantia nigra and 
basal ganglia of patients presenting with 
OCS, implying a possible role of NTBI in 
the e t io logy o f these symptoms 
(Diamandis et al., 2021). 

Moreover, studies have identified 
mutations in genes (HFE genes, especially 
H63D) which are causing a dysregulation 
of iron homeostasis in individuals with 
OCS, further suggesting a genetic 
p r e d i s p o s i t i o n t o w a r d s i r o n 
dysregulation in such cases (Ghosh et al., 
2017) Hence, the interplay of genetic and 
environmental factors might contribute to 
NTBI accumulation in the brain, leading 
to neuronal damage and manifestation of 
OCS. The proposed link between NTBI 
accumulation and OCS presents novel 
therapeut ic avenues to consider. 
Modulation of iron homeostasis might 
represent a potential intervention 
strategy, provided that the association 
between NTBI and OCS is further 
substantiated by further rigorous 
empirical evidence. Future research 
should focus on va l ida t ing th i s 
relationship, characterizing the extent of 
iron dysregulation in patients with OCS, 
and assessing the effectiveness of 
therapeutic strategies targeting iron 
homeostasis.
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Take home message

This report should be a wakeup call for  
every psychiatrist before making the 
diagnosis of Obsessive Compulsive 
Disorder, a psychiatric disease in its own 
right. To miss a leading organic cause of 
obsessions and compulsions, the link 
between NTBI iron accumulation in the 
brain, specifically in the substantia nigra 
and basal ganglia, and the development 
of OCS must not me neglected any longer 
since there is not a shadow of a doubt that 
microinflammatory brain damage due to 
NTBI is a common cause for obsessions 
and compulsions. Since the treatment 
would be entirely different, the right 
diagnosis (primary OCD or secondary  
OCS due to NTBI) is critical. Of course, 
this important association needs further 
investigation through rigorous research. 
Advancing our understanding of the 
p a t h o p h y s i o l o g i c a l m e c h a n i s m s 
underlying OCS could greatly enhance 
our capacity to diagnose, manage, and 
treat these debilitating symptoms more 
effectively.

Conflict of interests

None declared.

References

Graat et al. Neurotransmitter Dysregulation in OCD. 
In Pittinger C. (ed.). Obsessive-Compulsive Disorder: 
Phenomenology, Pathophysiology and Treatment. 
Oxford University Press

Kim KW, Lee DY (2002). "Obsessive-compulsive 
disorder associated with a left orbitofrontal infarct". 
The Journal of Neuropsychiatry and Clinical 
Neurosciences . 14 (1) : 88–89 . doi :10 .1176/
appi.neuropsych.14.1.88

Stern ER, Taylor SF (September 2014). "Cognitive 
neuroscience of obsessive-compulsive disorder". The 
Psychiatric Clinics of North America. 37 (3): 337–352. 
doi:10.1016/j.psc.2014.05.004

Piras F, Piras F, Chiapponi C, Girardi P, Caltagirone C, 
Spalletta G. Widespread structural brain changes in 
OCD: a sys temat ic rev iew of voxe l -based 
morphometry studies. Cortex. 2015 Jan;62:89-108. doi: 
10.1016/j.cortex.2013.01.016. Epub 2013 Feb 26. PMID: 
23582297

Ghosh D, Burkman E. Relationship of serum ferritin 
level and tic severity in children with Tourette 
s y n d r o m e . C h i l d s N e r v S y s t . 2 0 1 7 
Aug;33(8):1373-1378. doi: 10.1007/s00381-017-3424-z. 
Epub 2017 May 3. PMID: 28470381

Ghorayeb I, Gamas A, Mazurie Z, Mayo W. Attention-
Deficit Hyperactivity and Obsessive-Compulsive 
Symptoms in Adult Patients With Primary Restless 
Legs Syndrome: Different Phenotypes of the Same 
D i s e a s e ? B e h a v S l e e p M e d . 2 0 1 9 M a y -
Jun;17(3):246-253. doi: 10.1080/15402002.2017.1326919. 
Epub 2017 May 30. PMID: 28557538

Marazziti D, Mucci F, Fontenelle LF. Immune system 
a n d o b s e s s i v e - c o m p u l s i v e d i s o r d e r . 
Psychoneuroendocrinology. 2018 Jul;93:39-44. doi: 
10.1016/j.psyneuen.2018.04.013. Epub 2018 Apr 13. 
PMID: 29689421

Diamandis C, et al. Incidence of a clinically relevant 
H63D syndrome in carriers of a homozygous mutation 
of HFE gene H63D. 2021. Research Square. doi.org/
10.21203/rs.3.rs-487488/v1

 of 3 4

https://en.wikipedia.org/wiki/Doi_(identifier)
https://en.wikipedia.org/wiki/Doi_(identifier)


 of 4 4


