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1. Introduction
Neurodegenerative disorders, including Alzheimer’s disease (AD), Parkinson’s dis-

ease (PD), and amyotrophic lateral sclerosis (ALS), pose a significant and growing health
concern, particularly in developed countries. AD, the most common cause of dementia,
currently affects an estimated 7 million Americans aged 65 and older [1]. While AD’s
precise causes and underlying mechanisms remain incompletely understood, age and
genetics are considered the most prominent risk factors. However, cardiovascular health
(including conditions like high blood pressure, diabetes, and smoking), head injury, depres-
sion, and sleep disturbances also contribute significantly to the risk of AD. Pathologically,
AD is characterized by the accumulation of beta-amyloid plaques, tau neurofibrillary tan-
gles, and neuronal loss [2]. The recent modest clinical results observed with monoclonal
antibody treatments targeting brain amyloid raise concerns about the central role of beta-
amyloid plaques in AD onset and progression, indicating that new mechanisms should be
investigated [3]. Sleep disturbances, potentially linked to neurotoxicity from glymphatic
dysfunction [4,5], are associated with both AD and PD. PD, a multisystem disorder, cur-
rently lacks disease-modifying therapies, highlighting the urgent need for new treatment
strategies. Vascular risk factors can contribute to parkinsonism and negatively impact PD
prognosis, often accompanied by cognitive decline [6]. The complex interplay between
vascular impairment, neuroinflammation, and neurodegeneration [7] underscores the need
for novel therapeutic approaches; this holds particular significance in ALS, a disease for
which, despite numerous clinical trials, no drug has yet proven broadly effective [8].

2. The Role of Tryptophan Metabolism in Alzheimer’s Disease
Savonije and Weaver highlight the potential of tryptophan in AD treatment. Trypto-

phan, a crucial amino acid, is metabolized into serotonin, a neurotransmitter influencing
mood, personality, and pain perception—all common targets of SSRIs. However, tryp-
tophan also follows the Kynurenic Pathway, impacting brain immune responses and
neuroinflammation. Intriguingly, both pathways influence neprilysin activity, an enzyme
connected to amyloid-beta expression. Furthermore, tryptophan supplementation can
induce sedation, and its metabolites regulate sleep, potentially offering cognitive protection.
Therefore, as this contribution suggests, exploring small molecules that modulate these
pathways holds significant promise for AD therapy.

3. Hypothalamus and Post-Traumatic Stress Disorder: A Review
Raise-Abdullahi et al. review the critical link between the hypothalamus and post-

traumatic stress disorder (PTSD). The hypothalamus, a small but central brain structure,
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comprises diverse neuronal clusters with wide-ranging functions, including control of the
autonomic nervous system, sleep, temperature regulation, appetite, thirst, sexual drive,
emotions, pain responses, memory, and endocrine activity. PTSD, a prevalent psychiatric
disorder affecting a significant portion of the modern population, poses a serious challenge,
particularly for vulnerable individuals. This disorder can disrupt hypothalamic function,
impacting control over the autonomic nervous system, sleep, and neuroendocrine axes.
The authors effectively detail the endocrine dysfunctions associated with PTSD, citing
key studies in this area. While the review focuses on PTSD, it is important to note that
hypothalamic dysfunction has also been implicated in other neurodegenerative diseases
like AD [9], PD [10], and ALS [11], further highlighting the significance of this review.

4. Could Vitamins Have a Positive Impact on the Treatment of
Parkinson’s Disease?

PD is the second most common neurodegenerative disorder, characterized by the
intracellular accumulation of alpha-synuclein protein in Lewy bodies and the loss of
dopaminergic neurons in the substantia nigra pars compacta. Its etiology is linked to genetic
mutations, environmental toxins, and oxidative stress. While a prior study investigated
vitamin E supplementation as an antioxidant treatment to slow disease progression, it
yielded negative results [12].

Sahu et al. reviewed the potential protective role of vitamins in PD. While retinol (vita-
min A) possesses anti-inflammatory and anti-apoptotic properties that could theoretically
protect dopaminergic neurons, clinical evidence of its efficacy is lacking. Thiamine (vitamin
B1) shows greater promise, as chronic low intake may be a risk factor for parkinsonism [13];
however, evidence of supplementation benefits remains limited. Pyridoxal 5′-phosphate
deficiency is implicated in several neurological disorders, including PD and AD, making
vitamin B6 a subject of considerable interest. Studies suggest an increased risk of PD
with low vitamin B6 intake and a decreased risk with high dietary intake [14]. Vitamin
B12 deficiency can induce various neurological conditions, including parkinsonism with
cognitive impairment. Some evidence indicates that vitamin B12 supplementation may
positively influence PD prognosis [15]. Ascorbic acid (vitamin C), with anti-inflammatory
and antioxidant properties, has been linked to PD risk, with deficiency increasing risk and
supplementation potentially decreasing it and improving prognosis. Vitamin D levels often
decrease in PD patients, a common finding in the elderly; further research is required to
determine the clinical impact of vitamin D3 supplementation. Vitamin E has been exten-
sively studied, and high intake reduces PD risk. However, despite some positive findings,
its therapeutic value remains questionable [12]. Vitamin K, particularly vitamin K2, may
improve mitochondrial function, which is relevant to PD etiopathogenesis, especially in
patients with PINK1 mutations; further research is needed to establish its clinical utility.

5. Visual Dysfunction in Parkinson’s Disease
Nieto-Escamez et al. examine the multifaceted area of visual dysfunction in PD, en-

compassing ocular impairments (including visual acuity, contrast sensitivity, and color
vision), oculomotor control deficits (like as blepharospasm), visuoperceptual and visu-
ospatial impairments, and perceptual disturbances, including visual hallucinations. They
thoroughly discuss the neuroanatomical correlations, incorporating neuroimaging find-
ings and their relationship to the PD phenotype and genetic profile; this is an important
contribution in this era.
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6. Neuroprotective Potential of Flavonoids in Brain Disorders
Flavonoids, a large subgroup of polyphenols in fruits, vegetables, bark, and herbs, are

recognized for their antioxidant properties. Given their ability to cross the blood–brain bar-
rier, flavonoids hold potential therapeutic applications for various neurological conditions.
Hasan et al. comprehensively review this topic, detailing flavonoid pharmacology and ther-
apeutic mechanisms, particularly their anti-inflammatory effects. The authors also explore
their antiplatelet actions, which reduce the risk of thrombi, and summarize current evidence
regarding flavonoid use in stroke prevention and therapy. Notably, the review carefully
addresses the potential toxicity of flavonoids, presenting a well-balanced assessment.

7. Trimethylamine N-Oxide Exacerbates Neuroinflammation and Motor
Dysfunction in an Acute MPTP Mice Model of Parkinson’s Disease

The link between gut microbiome dysbiosis and PD is well-established [16]. Trimethy-
lamine N-oxide (TMAO), a gut microbiota metabolite that can cross the blood–brain barrier,
is implicated in PD progression. Quan et al. explored the effects of elevated circulating
TMAO on behavioral disorders, dopaminergic neurons, neurotransmitter levels, and neu-
roinflammation in MPTP-induced PD mice by administering exogenous TMAO. This study
addresses the inconsistent findings of elevated plasma TMAO in PD patients, which are
often associated with disease severity. The authors demonstrated that TMAO significantly
activated microglia and astrocytes in the striatum and hippocampi of PD mice and in-
creased pro-inflammatory cytokine levels in the hippocampi; this led to impaired motor
function, although no direct effect on dopaminergic neurons was observed. These findings
warrant further investigation into the role of TMAO in PD.

8. Reelin Signaling in Neurodevelopmental Disorders and
Neurodegenerative Diseases

Reelin, an extracellular matrix glycoprotein, is crucial in neuronal migration during
embryonic brain development. Dysfunction at this stage is associated with neurodevelop-
mental disorders, including cognitive impairment, autism, ataxia, and psychiatric disorders
such as schizophrenia. In the adult brain, Reelin is essential for synaptic plasticity, par-
ticularly the potentiation of glutamatergic and GABAergic neurotransmission. Given its
significant influence on synaptic function and brain plasticity, its role in memory and
learning disorders is a rapidly expanding area of research. This review by Joly-Amado
summarizes the literature on Reelin’s involvement in physiological aging and neurodegen-
erative disorders, exploring its potential as a therapeutic target for preventing or treating
neurodegeneration.

9. The Interplay Between Mitochondrial Dysfunction and Ferroptosis
During Ischemia-Associated Central Nervous System Diseases

As outlined in the introduction, cerebral ischemia, beyond its role in stroke, is a risk
factor for AD and is associated with parkinsonism. Ischemic brain tissue damage dis-
rupts mitochondrial function, including the respiratory chain and membrane integrity,
releasing pro-apoptotic factors. This damage also initiates neuronal lesions through au-
tophagy and ferroptosis. Ferroptosis, a regulated cell death mechanism, is characterized
by iron-dependent accumulation of reactive oxygen species and lipid peroxidation. Iron
accumulation within mitochondria during ischemia exacerbates oxidative stress, potentially
accelerating ferroptosis and impairing neuronal survival. However, the precise relationship
between mitochondrial dysfunction and ferroptosis in brain ischemia remains incompletely
understood. This review by Tian et al. addresses this complex interplay, specifically
focusing on AD, Parkinson’s disease (PD), stroke, and epilepsy.
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10. Exploring Whether Iron Sequestration Within the CNS of Patients
with Alzheimer’s Disease Causes a Functional Iron Deficiency That
Advances Neurodegeneration

In an original experimental study, LeVine et al. investigated the involvement of iron
in the pathogenesis of AD. They examined the frontal cortex of postmortem brain tissue
from eight individuals with AD and six individuals who died from other causes. The study
revealed a high degree of iron binding to plaques and tangles within the cortical sections of
AD patients. This increased binding suggests a reduction in iron bioavailability for essential
biochemical processes. Further supporting this hypothesis, the authors demonstrated ele-
vated expression of protein-coding transcripts associated with anemia-like responses. The
researchers posit that this induced iron deficiency state may contribute to AD pathogenesis
by promoting neuronal death. Validation of these preliminary findings could potentially
unlock new therapeutic avenues for AD.

These highly cited articles in Brain Sciences address key topics in neurodegeneration.
Neurodegenerative diseases pose a significant and increasing global health challenge while
also serving as crucial models for scientific discovery aimed at improving quality of life. As
advocates for open science, we encourage readers to explore these valuable contributions
and contribute to further research in this field.

Conflicts of Interest: The author declares no conflicts of interest.

List of Contributions
1. Savonije, K.; Weaver, D.F. The role of tryptophan metabolism in Alzheimer’s disease.

Brain Sci. 2023, 13, 292.
2. Raise-Abdullahi, P.; Meamar, M.; Vafaei, A.A.; Alizadeh, M.; Dadkhah, M.; Shafia,

S.; Ghalandari-Shamami, M.; Naderian, R.; Afshin Samaei, S.; Rashidy-Pour, A.
Hypothalamus and post-traumatic stress disorder: A review. Brain Sci. 2023, 13, 1010.

3. Sahu, M.R.; Rani, L.; Kharat, A.S.; Mondal, A.C. Could vitamins have a positive
impact on the treatment of Parkinson’s disease? Brain Sci. 2023, 13, 272.

4. Nieto-Escamez, F.; Obrero-Gaitán, E.; Cortés-Pérez, I. Visual dysfunction in Parkin-
son’s disease. Brain Sci. 2023, 13, 1173.

5. Hasan, S.; Khatri, N.; Rahman, Z.N.; Menezes, A.A.; Martinim, J.; Shehjar, F.; Mujeeb,
N.; Shah, Z.A. Neuroprotective potential of flavonoids in brain disorders. Brain Sci.
2023, 13, 1258.

6. Quan, W.; Qiao, C.M.; Niu, G.Y.; Wu, J.; Zhao, L.P.; Cui, C.; Zhao, W.J.; Shen, Y.Q.
Trimethylamine N-oxide exacerbates neu-roinflammation and motor dysfunction in
an acute MPTP mice model of Parkinson’s disease. Brain Sci. 2023, 13, 790.

7. Joly-Amado, A.; Kulkarni, N.; Nash, K.R. Reelin signaling in neurodevelopmental
disorders and neurodegenerative diseases. Brain Sci. 2023, 13, 1479.

8. Tian, H.Y.; Huang, B.Y.; Nie, H.F.; Chen, X.Y.; Zhou, Y.; Yang, T.; Cheng, S.W.; Mei, Z.G.;
Ge, J.W. The interplay between mitochondrial dysfunction and ferroptosis during
ischemia-associated central nervous system diseases. Brain Sci. 2023, 13, 1367.

9. LeVine, S.M.; Tsau, S.; Gunewardena, S. Exploring whether iron sequestration within
the CNS of patients with Alzheimer’s disease causes a functional iron deficiency that
advances neurodegeneration. Brain Sci. 2023, 13, 511.

References
1. Better, M.A. Alzheimer’s disease facts and figures. Alzheimers Dement. 2023, 19, 1598–1695.
2. Trejo-Lopez, J.A.; Yachnis, A.T.; Prokop, S. Neuropathology of Alzheimer’s disease. Neurotherapeutics 2022, 19, 173–185. [CrossRef]

[PubMed]

https://doi.org/10.1007/s13311-021-01146-y
https://www.ncbi.nlm.nih.gov/pubmed/34729690


Brain Sci. 2025, 15, 345 5 of 5

3. Espay, A.J.; Kepp, K.P.; Herrup, K. Lecanemab and donanemab as therapies for Alzheimer’s disease: An illustrated perspective
on the data. eNeuro 2024, 11, ENEURO.0319-23.2024. [CrossRef] [PubMed]

4. Thangaleela, S.; Sivamaruthi, B.S.; Kesika, P.; Mariappan, S.; Rashmi, S.; Choeisoongnern, T.; Sittiprapaporn, P.; Chaiyasut, C.
Neurological insights into sleep disorders in Parkinson’s disease. Brain Sci. 2023, 13, 1202. [CrossRef] [PubMed]

5. Buccellato, F.R.; D’Anca, M.; Serpente, M.; Arighi, A.; Galimberti, D. The role of glymphatic system in Alzheimer’s and Parkinson’s
disease pathogenesis. Biomedicines 2022, 10, 2261. [CrossRef] [PubMed]

6. Narasimhan, M.; Schwartz, R.; Halliday, G. Parkinsonism and cerebrovascular disease. J. Neurol. Sci. 2022, 433, 120011. [CrossRef]
[PubMed]

7. Balistreri, C.R.; Monastero, R. Neuroinflammation and Neurodegenerative Diseases: How Much Do We Still Not Know? Brain
Sci. 2023, 14, 19. [CrossRef] [PubMed]

8. Maragakis, N.J.; de Carvalho, M.; Weiss, M.D. Therapeutic targeting of ALS pathways: Refocusing an incomplete picture. Ann.
Clin. Transl. Neurol. 2023, 10, 1948–1971. [CrossRef] [PubMed]

9. Hiller, A.J.; Ishii, M. Disorders of body weight, sleep and circadian rhythm as manifestations of hypothalamic dysfunction in
Alzheimer’s disease. Front. Cell. Neurosci. 2018, 12, 471. [CrossRef] [PubMed]

10. De Pablo-Fernández, E.; Warner, T.T. Hypothalamic α-synuclein and its relation to autonomic symptoms and neuroendocrine
abnormalities in Parkinson disease. Handb. Clin. Neurol. 2021, 182, 223–233. [PubMed]

11. Ahmed, R.M.; Steyn, F.; Dupuis, L. Hypothalamus and weight loss in amyotrophic lateral sclerosis. Handb. Clin. Neurol. 2021, 180,
327–338. [PubMed]

12. Parkinson Study Group. Effects of tocopherol and deprenyl on the progression of disability in early Parkinson’s disease. N. Engl.
J. Med. 1993, 328, 176–183. [CrossRef] [PubMed]

13. Håglin, L.; Johansson, I.; Forsgren, L.; Bäckman, L. Intake of vitamin B before onset of Parkinson’s disease and atypical
parkinsonism and olfactory function at the time of diagnosis. Eur. J. Clin. Nutr. 2017, 71, 97–102. [CrossRef] [PubMed]

14. De Lau, L.; Koudstaal, P.; Witteman, J.; Hofman, A.; Breteler, M. Dietary folate, vitamin B12, and vitamin B6 and the risk of
Parkinson disease. Neurology 2006, 67, 315–318. [CrossRef] [PubMed]

15. Dietiker, C.; Kim, S.; Zhang, Y.; Christine, C.W.; Investigators, N.N.-P. Characterization of vitamin B12 supplementation and
correlation with clinical outcomes in a large longitudinal study of early Parkinson’s disease. J. Mov. Disord. 2019, 12, 91–96.
[CrossRef] [PubMed]

16. Elfil, M.; Kamel, S.; Kandil, M.; Koo, B.B.; Schaefer, S.M. Implications of the gut microbiome in Parkinson’s disease. Mov. Disord.
2020, 35, 921–933. [CrossRef] [PubMed]

Disclaimer/Publisher’s Note: The statements, opinions and data contained in all publications are solely those of the individual
author(s) and contributor(s) and not of MDPI and/or the editor(s). MDPI and/or the editor(s) disclaim responsibility for any injury to
people or property resulting from any ideas, methods, instructions or products referred to in the content.

https://doi.org/10.1523/ENEURO.0319-23.2024
https://www.ncbi.nlm.nih.gov/pubmed/38951040
https://doi.org/10.3390/brainsci13081202
https://www.ncbi.nlm.nih.gov/pubmed/37626558
https://doi.org/10.3390/biomedicines10092261
https://www.ncbi.nlm.nih.gov/pubmed/36140362
https://doi.org/10.1016/j.jns.2021.120011
https://www.ncbi.nlm.nih.gov/pubmed/34686356
https://doi.org/10.3390/brainsci14010019
https://www.ncbi.nlm.nih.gov/pubmed/38248234
https://doi.org/10.1002/acn3.51887
https://www.ncbi.nlm.nih.gov/pubmed/37641443
https://doi.org/10.3389/fncel.2018.00471
https://www.ncbi.nlm.nih.gov/pubmed/30568576
https://www.ncbi.nlm.nih.gov/pubmed/34266594
https://www.ncbi.nlm.nih.gov/pubmed/34225938
https://doi.org/10.1056/NEJM199301213280305
https://www.ncbi.nlm.nih.gov/pubmed/8417384
https://doi.org/10.1038/ejcn.2016.181
https://www.ncbi.nlm.nih.gov/pubmed/27703161
https://doi.org/10.1212/01.wnl.0000225050.57553.6d
https://www.ncbi.nlm.nih.gov/pubmed/16864826
https://doi.org/10.14802/jmd.18049
https://www.ncbi.nlm.nih.gov/pubmed/31158942
https://doi.org/10.1002/mds.28004
https://www.ncbi.nlm.nih.gov/pubmed/32092186

	Introduction 
	The Role of Tryptophan Metabolism in Alzheimer’s Disease 
	Hypothalamus and Post-Traumatic Stress Disorder: A Review 
	Could Vitamins Have a Positive Impact on the Treatment of Parkinson’s Disease? 
	Visual Dysfunction in Parkinson’s Disease 
	Neuroprotective Potential of Flavonoids in Brain Disorders 
	Trimethylamine N-Oxide Exacerbates Neuroinflammation and Motor Dysfunction in an Acute MPTP Mice Model of Parkinson’s Disease 
	Reelin Signaling in Neurodevelopmental Disorders and Neurodegenerative Diseases 
	The Interplay Between Mitochondrial Dysfunction and Ferroptosis During Ischemia-Associated Central Nervous System Diseases 
	Exploring Whether Iron Sequestration Within the CNS of Patients with Alzheimer’s Disease Causes a Functional Iron Deficiency That Advances Neurodegeneration 
	References

