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ABSTRACT

Parkinson's disease (PD) is a progressive neurodegenerative disorder involving α-​
synuclein aggregation in the substantia nigra and the loss of dopaminergic neurons. 
Its pathophysiology involves oxidative stress, mitochondrial dysfunction, impaired 
neurotransmission, and neuroinflammation. The existing treatments, including 
levodopa, dopamine agonists, and monoamine oxidase B inhibitors, are symptomatic 
but fail to halt disease progression or side effects, and therefore, neuroprotective 
strategies are needed. Zingiber officinale (ginger) contains phenolic compounds (6-​
gingerol, 6-​shogaol, zingerone, and paradol) with antioxidant, anti-​inflammatory, and 
anti-​apoptotic properties. Preclinical studies show the neuroprotection of ginger by 
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scavenging reactive oxygen species, enhancing defenses, inhibiting mediators, and 
controlling signaling cascades. Although clinical trials in PD are lacking, cognitive 
improvement has been reported with minimal side effects. Overall, ginger's bioactives 
are promising adjuvant neuroprotectants that require rigorous clinical evaluation

1.0 INTRODUCTION

Parkinson's disease (PD) is the second most prevalent neurodegenerative disorder 
after Alzheimer's disease, affecting around 10 million individuals globally (Luo et 
al., 2025; Reddy et al., 2020). It is a neurodegenerative disorder that predominantly 
involves the central nervous system's motor control systems and is pathologically 
characterized by the loss of dopaminergic neurons within the substantia nigra pars 
compacta (SNpc) and intraneuronal Lewy bodies consisting of oligomerized α-​
synuclein (Gao et al., 2022; Tysnes and Storstein, 2017). Thus, these neuropatho-
logical changes cause a significant decrease in striatal dopamine content, which 
is accountable for the characteristic motor symptoms of PD (bradykinesia, resting 
tremor, muscular stiffness, and postural instability), as well as non-​motor symptoms 
such as cognitive decline and autonomic dysfunction (Luo et al., 2025; Ball et al., 
2019). Clinically, PD is diagnosed based on these typical motor features, dopami-
nergic response, and elimination of other neurological disorders because there is no 
diagnostic test. While diagnosis is typically reliable in advanced stages, early PD can 
be challenging to distinguish from other Parkinsonian syndromes since symptoms 
are overlapping (Pahwa and Lyons, 2010; Virameteekul et al., 2023).

PD comes in familial and sporadic forms, with age, genetics, environmental ex-
posures, ethnicity, and gender determining onset and progression through multiple 
factors (Reddy et al., 2020). Amongst these, senility is particularly relevant, with 
PD affecting approximately 1% of the population above 60 years old (Tysnes and 
Storstein, 2017). Clinically, PD progresses through different stages, from unilateral 
motor signs to complete dependence and potential cognitive impairments. With 
worsening of the disease, the patients have increasing motor dysfunction, ranging 
from tremors and gait from mild to impaired balance, immobility, and hallucinations 
at more severe stages (DeMaagd and Philip, 2015). As a result of population shifts 
globally, social, economic, and healthcare costs of PD will rise dramatically and 
become an emerging burden for patients, caregivers, and healthcare systems (Luo 
et al., 2025; Bloem, 2019).

Despite decades of research, the definitive etiology of PD remains unclear. 
However, a number of interrelated molecular and cellular mechanisms have been 
found to be implicated in its pathology (Gao et al., 2022; Angelopoulou et al., 
2022). These include oxidative stress, which results in dopaminergic neuronal 



 

 

34 more pages are available in the full version of this

document, which may be purchased using the "Add to Cart"

button on the publisher's webpage: www.igi-

global.com/chapter/neuroprotection-in-a-spice-jar/403709

Related Content

Therapeutic Enzymes Used for the Treatment of Cardiovascular Diseases

and Coagulation Disorders
Abderrezak Khelfi (2018). Research Advancements in Pharmaceutical, Nutritional,

and Industrial Enzymology (pp. 23-45).

www.irma-international.org/chapter/therapeutic-enzymes-used-for-the-treatment-of-

cardiovascular-diseases-and-coagulation-disorders/203809

Molecular Docking Technique to Understand Enzyme-Ligand Interactions
Kailas Dashrath Sonawaneand Maruti Jayram Dhanavade (2016). Methods and

Algorithms for Molecular Docking-Based Drug Design and Discovery (pp. 246-266).

www.irma-international.org/chapter/molecular-docking-technique-to-understand-enzyme-ligand-

interactions/151890

Integrated in Silico Methods for the Design and Optimization of Novel Drug

Candidates: A Case Study on Fluoroquinolones – Mycobacterium

tuberculosis DNA Gyrase Inhibitors
Nikola Minovskiand Marjana Novi (2015). Quantitative Structure-Activity

Relationships in Drug Design, Predictive Toxicology, and Risk Assessment (pp. 269-

317).

www.irma-international.org/chapter/integrated-in-silico-methods-for-the-design-and-optimization-

of-novel-drug-candidates/124473

Phytopharmaceutical Applications of Nutraceutical and Functional Foods
Dhan Prakashand Charu Gupta (2017). Recent Advances in Drug Delivery

Technology (pp. 263-285).

www.irma-international.org/chapter/phytopharmaceutical-applications-of-nutraceutical-and-

functional-foods/164022

Liposomes: Concept and Therapeutic Applications
Mangal Shailesh Nagarsenkerand Megha Sunil Marwah (2017). Novel Approaches

for Drug Delivery (pp. 52-87).

www.irma-international.org/chapter/liposomes/159654

http://www.igi-global.com/chapter/neuroprotection-in-a-spice-jar/403709
http://www.igi-global.com/chapter/neuroprotection-in-a-spice-jar/403709
http://www.irma-international.org/chapter/therapeutic-enzymes-used-for-the-treatment-of-cardiovascular-diseases-and-coagulation-disorders/203809
http://www.irma-international.org/chapter/therapeutic-enzymes-used-for-the-treatment-of-cardiovascular-diseases-and-coagulation-disorders/203809
http://www.irma-international.org/chapter/molecular-docking-technique-to-understand-enzyme-ligand-interactions/151890
http://www.irma-international.org/chapter/molecular-docking-technique-to-understand-enzyme-ligand-interactions/151890
http://www.irma-international.org/chapter/integrated-in-silico-methods-for-the-design-and-optimization-of-novel-drug-candidates/124473
http://www.irma-international.org/chapter/integrated-in-silico-methods-for-the-design-and-optimization-of-novel-drug-candidates/124473
http://www.irma-international.org/chapter/phytopharmaceutical-applications-of-nutraceutical-and-functional-foods/164022
http://www.irma-international.org/chapter/phytopharmaceutical-applications-of-nutraceutical-and-functional-foods/164022
http://www.irma-international.org/chapter/liposomes/159654

