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The role of nootropic supplements is becoming increasingly relevant 
in today’s integrated therapeutic landscape.1 The choice of adjunc-
tive therapy is increasingly complex because of the increasingly 
elaborate nature of the drugs and, consequently, the potentially re-
sulting drug interactions. The use of a nootropic, although it has an 
active component, turns out to be less disruptive overall because of 
the fewer interactions resulting from its very nature; another aspect 
not to be underestimated is the general propensity of the patient to 
take a product to which he or she does not attribute the exact nature as 
the drug generally used in therapy, and this allows the clinician to be 
able to administer an effective add-on with good compliance on the 
part of the patient.2 Among nootropic supplements, Nosustrophine 
has an important role. The effects of this supplement are manifold, 
and currently, its use is found in the treatment of Alzheimer’s disease 
(AD). Among pharmacological interventions, the most widely used 
in AD are natural products (25.6%), followed by anti-amyloid beta 
compounds (13%), neurotransmitter enhancers (11.4%), multitarget 
drugs (2.5%), and antitau drugs (2.3%).3

Nootropic supplements are composite preparations that help to 
enhance multiple areas of neuronal function, such as concentra-
tion, memory, cognitive attention, and motivation while strength-
ening cognitive functions in patients affected by multiple neuro-
degenerative diseases.4 Delving deeper into the evaluation of the 
neurobiological aspects of nootropics, we can highlight that frac-
tionated catecholamines and serotonin were found in the Nosustro-
phine extract using ultra-high performance liquid chromatography 
(UHPLC) with electrochemical detection (ECD).5

On deep biochemical evaluation, it emerges how Nosustrophine 
extracts contain brain-derived neurotrophic factors and multiple 
neurotransmitters, particularly dopamine, norepinephrine, and 
serotonin. It is well known that there is a correlation between the 
pathogenesis and course of AD and reduced brain concentrations 
of dopamine, norepinephrine, and serotonin.6 Moreover, this em-
phasizes AD and a wide range of pathologies affecting the neurons 
and the brain, including psychiatric pathologies.

Laboratory data emphasizing the effects of Nosustrophine on 

microglia and multiple brain formations have shown that in aged 
mice, Nosustrophine promotes the expression of SIRT1. Further-
more, overexpression of SIRT1 may lead to neurodegeneration, 
with the implication of beta-amyloid and tau pathology potentially 
through deacetylation of histone H3 and dysfunction at the mito-
chondrial level.7

Various natural compounds protect against neurodegeneration 
and contain epinutraceutical properties8 and, starting from this, 
the wide range of uses that could be fulfilled in neurobiology by 
nootropics, particularly by Nosustrophine, becomes apparent.

Furthermore, assessing the effects on neuronal plasticity reveals 
how Nosustrophine is responsible for effective regulatory activ-
ity of histone deacetylases with the improvement of neuroplasti-
city and consequent restoration of functions, such as learning and 
short- and long-term memory. In patients with AD, these neuropro-
tective aspects imply a regulatory and limiting role of processes 
aimed at microstructural degeneration of the neuron and its more 
refined functions.9 It seems important to emphasize the role these 
findings might have in preventing and treating add-ons but not lim-
ited to all those diseases with a mnesic component, either from 
neurodegeneration or environmental demand overload, including 
multiple forms of depression and psychosis.

The reviewed article presents a strength in applying Nosus-
trophine to novel models, such as HepG2 hepatocarcinoma and 
SHSY5Y neuroblastoma cells. The highlighted therapeutic prop-
erties, particularly concerning dopaminergic neural leakage, and 
reduction of neuroinflammation, are accompanied by considerable 
evidence of increased neuroprotection, giving this compound pos-
sibilities in a future perspective as a protective factor not only in 
AD but also in other neurodegenerative diseases, such as Parkin-
son disease and multiple sclerosis.

Its limitations lie in the very nature of the work. However, the 
study was conducted with great rigor and precision. The applica-
bility of the cell culture model necessitates confirmation of the 
data and a move to the following stages of experimentation up to 
human subjects. The article appears novel and significant in its 
scope by filling in the gaps in the literature inherent in the appli-
cation of Nosustrophine, which has so far focused on alternative 
models. At present, there are no effective therapeutics available 
for neurodegenerative disorders.10 It similarly shows how various 
studies address the usefulness of Nosustrophine, particularly Car-
rera et al.11 highlight its usefulness as an effective therapy using 
nootropic supplements against degenerative diseases, while sev-
eral authors delve into deeper cellular and molecular mechanisms, 
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reflexively highlighting its validity as exerts substantial epigenetic 
effects against AD-related neurodegeneration.12,13 Particularly in 
their work, Carrera et al.14 effectively illustrate the neuronal pro-
tective effect of Nosustrophine in cell culture models by highlight-
ing how this is an epigenetic bioproduct derived from the brain 
of Sus scrofa domesticus using nondenaturing biotechnological 
processes on the progression of neurodegeneration in human neu-
roblastoma cell line SH-SY5Y.

The data obtained in the laboratory, and particularly in vitro, 
show that Nosustrophine contributes to the prevention of dopamin-
ergic neuron loss in the central nervous system, with an essential 
role at the neurobiological level in the course of diseases such as 
schizophrenia and psychotic spectrum disorders. The neuropro-
tective activity that is exercised directly and indirectly with the 
support of neuroplasticity, implies application for the prevention 
and treatment of neuroinflammation. This highlights how Nosus-
trophine may be useful for the prevention of toxic neuroinduction 
and environmental effects in the genesis of multiple psychopatho-
logical and neurological disorders.

Acknowledgments
None.

Funding
None.

Conflict of interest
Dr. Massimo Tusconi has been an editorial board member of Jour-
nal of Exploratory Research in Pharmacology since July 2016. 
The author has no other conflict of interests to declare.

References
[1] Perry E, Howes MJ. Medicinal plants and dementia therapy: herbal 

hopes for brain aging? CNS Neurosci Ther 2011;17(6):683–698. 
doi:10.1111/j.1755-5949.2010.00202.x, PMID:22070157.

[2] Sharif S, Guirguis A, Fergus S, Schifano F. The Use and Impact of Cogni-
tive Enhancers among University Students: A Systematic Review. Brain 
Sci 2021;11(3):355. doi:10.3390/brainsci11030355, PMID:33802176.

[3] Cacabelos R. Pharmacogenomics of Cognitive Dysfunction and Neu-

ropsychiatric Disorders in Dementia. Int J Mol Sci 2020;21(9):3059. 
doi:10.3390/ijms21093059, PMID:32357528.

[4] Colucci L, Bosco M, Rosario Ziello A, Rea R, Amenta F, Fasanaro AM. 
Effectiveness of nootropic drugs with cholinergic activity in treat-
ment of cognitive deficit: a review. J Exp Pharmacol 2012;4:163–172. 
doi:10.2147/JEP.S35326, PMID:27186129.

[5] Martínez-Iglesias O, Naidoo V, Carrera I, Corzo L, Cacabelos R. Nosus-
trophine: An Epinutraceutical Bioproduct with Effects on DNA Meth-
ylation, Histone Acetylation and Sirtuin Expression in Alzheimer’s 
Disease. Pharmaceutics 2022;14(11):2447. doi:10.3390/pharmaceu-
tics14112447, PMID:36432638.

[6] Reinhoud NJ, Brouwer HJ, van Heerwaarden LM, Korte-Bouws GA. 
Analysis of glutamate, GABA, noradrenaline, dopamine, seroto-
nin, and metabolites using microbore UHPLC with electrochemical 
detection. ACS Chem Neurosci 2013;4(5):888–894. doi:10.1021/
cn400044s, PMID:23642417.

[7] Shi Y, Andhey PS, Ising C, Wang K, Snipes LL, Boyer K, et al. Over-
expressing low-density lipoprotein receptor reduces tau-associated 
neurodegeneration in relation to apoE-linked mechanisms. Neuron 
2021;109(15):2413–2426.e7. doi:10.1016/j.neuron.2021.05.034, 
PMID:34157306.

[8] Carrera I, Martínez O, Cacabelos R. Neuroprotection with Natural Anti-
oxidants and Nutraceuticals in the Context of Brain Cell Degeneration: 
The Epigenetic Connection. Curr Top Med Chem 2019;19(32):2999–
3011. doi:10.2174/1568026619666191202155738, PMID:31789133.

[9] Lalla R, Donmez G. The role of sirtuins in Alzheimer’s disease. Front 
Aging Neurosci 2013;5:16. doi:10.3389/fnagi.2013.00016, PMID: 
23576985.

[10] Martínez-Iglesias O, Naidoo V, Carrera I, Corzo L, Cacabelos R. Natu-
ral Bioactive Products as Epigenetic Modulators for Treating Neu-
rodegenerative Disorders. Pharmaceuticals (Basel) 2023;16(2):216. 
doi:10.3390/ph16020216, PMID:37259364.

[11] Carrera I, Corzo L, Martínez-Iglesias O, Naidoo V, Cacabelos R. 
Neuroprotective Effect of Nosustrophine in a 3xTg Mouse Model 
of Alzheimer’s Disease. Pharmaceuticals (Basel) 2023;16(9):1306. 
doi:10.3390/ph16091306, PMID:37765114.

[12] Badesso S, Cartas-Cejudo P, Espelosin M, Santamaria E, Cuadrado-Teje-
dor M, Garcia-Osta A. Docosahexaenoic Acid Ameliorates Contextual 
Fear Memory Deficits in the Tg2576 Alzheimer’s Disease Mouse Mod-
el: Cellular and Molecular Correlates. Pharmaceutics  2022;15(1):82. 
doi:10.3390/pharmaceutics15010082, PMID:36678710.

[13] Slastnikova TA, Rosenkranz AA, Ulasov AV, Khramtsov YV, Lupanova 
TN, Georgiev GP, et al. Mouse Syngeneic Melanoma Model with Hu-
man Epidermal Growth Factor Receptor Expression. Pharmaceutics 
2022;14(11):2448. doi:10.3390/pharmaceutics14112448, PMID:364 
32639.

[14] Carrera I, Lombardi V, Naidoo V, Martínez-Iglesias O, Corzo L, Cacabe-
los R. Neuronal Protective Effect of Nosustrophine in Cell Culture Mod-
els. J Explor Res Pharmacol 2023. doi:10.14218/JERP.2023.00021.

https://doi.org/10.14218/JERP.2023.00018
https://doi.org/10.1111/j.1755-5949.2010.00202.x
http://www.ncbi.nlm.nih.gov/pubmed/22070157
https://doi.org/10.3390/brainsci11030355
http://www.ncbi.nlm.nih.gov/pubmed/33802176
https://doi.org/10.3390/ijms21093059
http://www.ncbi.nlm.nih.gov/pubmed/32357528
https://doi.org/10.2147/JEP.S35326
http://www.ncbi.nlm.nih.gov/pubmed/27186129
https://doi.org/10.3390/pharmaceutics14112447
https://doi.org/10.3390/pharmaceutics14112447
http://www.ncbi.nlm.nih.gov/pubmed/36432638
https://doi.org/10.1021/cn400044s
https://doi.org/10.1021/cn400044s
http://www.ncbi.nlm.nih.gov/pubmed/23642417
https://doi.org/10.1016/j.neuron.2021.05.034
http://www.ncbi.nlm.nih.gov/pubmed/34157306
https://doi.org/10.2174/1568026619666191202155738
http://www.ncbi.nlm.nih.gov/pubmed/31789133
https://doi.org/10.3389/fnagi.2013.00016
http://www.ncbi.nlm.nih.gov/pubmed/23576985
https://doi.org/10.3390/ph16020216
http://www.ncbi.nlm.nih.gov/pubmed/37259364
https://doi.org/10.3390/ph16091306
http://www.ncbi.nlm.nih.gov/pubmed/37765114
https://doi.org/10.3390/pharmaceutics15010082
http://www.ncbi.nlm.nih.gov/pubmed/36678710
https://doi.org/10.3390/pharmaceutics14112448
http://www.ncbi.nlm.nih.gov/pubmed/36432639
http://www.ncbi.nlm.nih.gov/pubmed/36432639
https://doi.org/10.14218/JERP.2023.00021

	Acknowledgments
	Funding
	Conflict of interest
	References

