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Abstract 
Background: Progressive neuronal loss causes cognitive and motor impairments in neurodegenerative illnesses 
like dementia and Parkinson’s disease. Because it promotes inflammation, mitochondrial malfunction, and 
neuronal death, oxidative stress is an important player in the pathophysiology of many diseases. Antioxidants, 
both dietary and endogenous, have been proposed as potential neuroprotective agents due to their ability to 
neutralize free radicals and reduce oxidative damage. However, the clinical efficacy of antioxidant interventions 
in preventing neurodegeneration remains a topic of ongoing research. 
Objective: This study aims to assess the role of antioxidants in preventing neurodegenerative diseases by 
evaluating their impact on cognitive function and oxidative stress biomarkers in at-risk individuals. 
Methodology: A prospective observational study was conducted at Madhubani Medical College & Hospital 
with a sample size of 100 participants from January 2024 to December 2024. Participants included individuals at 
risk of neurodegeneration who were assessed for cognitive function (MMSE, MoCA) and oxidative stress 
biomarkers (MDA, TAC, SOD) before and after antioxidant intake. Data analysis was performed using SPSS 
v25.0, with significance set at p<0.05. 
Results: The study of 100 participants (mean age 65.2 ± 8.4 years, 58% male) showed significant cognitive 
improvement after 12 months of antioxidant intake. MMSE scores increased from 24.1 ± 3.2 to 26.8 ± 2.5 (p < 
0.01), and MoCA scores improved from 21.5 ± 4.1 to 24.9 ± 3.6 (p < 0.01). Oxidative stress biomarkers also 
improved, with MDA levels decreasing from 3.5 ± 0.8 to 2.1 ± 0.6 nmol/L (p < 0.01), TAC increasing from 0.9 
± 0.2 to 1.5 ± 0.3 mmol/L (p < 0.01), and SOD activity rising from 1.8 ± 0.4 to 2.6 ± 0.5 U/mg protein (p < 
0.01). A strong correlation (p < 0.01, R² = 0.68) was observed between antioxidant intake and cognitive 
improvement. These results suggest that antioxidants may help prevent or slow neurodegeneration by reducing 
oxidative stress and enhancing cognitive function. 
Conclusion: Antioxidant intake may serve as an effective preventive strategy against neurodegeneration. 
Further long-term studies and clinical trials are recommended to confirm these findings and establish optimal 
antioxidant interventions for cognitive health. 
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Introduction 

As more people age, neurological disorders 
including Alzheimer's, Parkinson's, Huntington's, 
and ALS become a global health burden. Neuronal 
density declines in many disorders, causing 
cognitive impairment, motor dysfunction, and a 
lower quality of life [1]. Due to dopamine 
deficiency, Alzheimer's disease affects motor 
control, while Parkinson's disease affects cognition 
and memory. Genetic vulnerability, environmental 
factors, and metabolic anomalies contribute to the 
complex aetiology of many illnesses. Many 
disorders are characterised by oxidative stress, 
which is necessary for neuronal degeneration. 

Oxidative stress results from excess reactive 
oxygen species (ROS) in the body when 
antioxidant defences fail. Neurones are susceptible 
to oxidative injury due to their lipid-rich 
membranes and fast metabolism. ROS can damage 
proteins, lipids, and DNA, causing mitochondrial 
failure, neuroinflammation, and neuronal death. 
Numerous studies have linked oxidative stress to 
neurological diseases, therefore reducing oxidative 
damage may help prevent and treat them [2]. 
Antioxidants protect neural integrity and minimise 
oxidative stress. Catalase, glutathione, and 
superoxide dismutase are endogenous antioxidants; 
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food-derived vitamins C and E, polyphenols, and 
flavonoids are exogenous. Resveratrol, curcumin, 
and coenzyme Q10 are neuroprotective because 
they scavenge free radicals and regulate 
inflammatory pathways [3].  

Since clinical investigations have produced mixed 
results about antioxidants' neurodegeneration 
prevention and slowing effects, more research is 
needed to determine their optimal dosage, 
bioavailability, and long-term benefits. Oxidative 
stress in neurodegenerative disorders has been 
extensively studied. These diseases are 
Alzheimer's, Parkinson's, and Huntington's. 
Numerous neuroprotection studies have shown that 
antioxidants may postpone illness development. 
Studies have shown that oxidative stress causes 
neurodegeneration by affecting cellular architecture 
and apoptosis [4]. Vitamin C, E, flavonoids, and 
polyphenols decrease oxidative stress-induced 
brain damage, according to research. In 
Alzheimer's disease, [5] found that dietary 
antioxidants reduce amyloid-beta toxicity, whereas 
[6] found that they increase mitochondrial function. 
Because lab results were promising but large-scale 
clinical trials yielded conflicting results, more 
investigation into their long-term efficacy is 
needed. 

Antioxidants can be created by the body or 
obtained from food or supplements. Endogenous 
antioxidants including SOD, catalase, and 
glutathione peroxidase fight oxidative stress. These 
enzymes remove reactive oxygen species to 
safeguard neurons [7]. However, exogenous 
antioxidants like carotenoids, polyphenols 
(including curcumin and resveratrol), and vitamins 
A, C, and E are present in meals and supplements. 
Researchers have connected antioxidant-rich foods 
including berries, green tea, almonds, and leafy 
greens to enhanced cognition and lower 
neurodegenerative disease risk [8].  

Despite bioavailability and long-term safety 
concerns, synthetic antioxidants like N-
acetylcysteine and coenzyme Q10 have been 
explored for neuroprotection. Antioxidants protect 
neurones by free radical scavenging, anti-
inflammatory control, and mitochondrial 
protection. Free radical scavenging neutralises ROS 
and prevents lipid peroxidation to protect neurons 
[9]. Antioxidants may reduce inflammation by 
decreasing cytokines like TNF-α and IL-6, which 
contribute to neurodegenerative disorders. More 
neurones survive because antioxidants like alpha-
lipoic acid and coenzyme Q10 increase 
mitochondrial function [10]. These methods show 
promise, but researchers are still determining their 
pathways and efficacy in humans. Despite 
abundant data, antioxidants' neuroprotective effects 
are still poorly understood. First, because 
everyone's metabolism and absorption are different, 

there's no consensus on how much dietary 
antioxidants should take and how bioavailable they 
are. Second, most clinical trials have small sample 
sizes or short durations, making it hard to verify 
long-term benefits. It is also unclear how 
antioxidants interact with each other or with 
neurodegenerative medications and how their 
synergistic effects may affect the disease. Large-
scale randomised controlled trials are needed to 
address these limitations and provide conclusive 
antioxidant neuroprotection recommendations.  

This study will examine antioxidants' effects on 
neurodegenerative risk to address these gaps and 
focus on their disease preventive role. Its main 
purpose is to determine if antioxidants protect 
neurones in patients at risk of neurodegenerative 
diseases. It claims that regular antioxidant 
consumption can slow cognitive decline, prevent 
disease, and lessen oxidative stress. Our research at 
Madhubani Medical College & Hospital hopes to 
illuminate antioxidants' disease-prevention 
potential and ultimately to more comprehensive 
neurodegenerative disease treatments. 

Methodology 

Study Design: This prospective observational 
study seeks to investigate if antioxidants help 
prevent neurodegenerative disorders. Over a set 
time, antioxidant supplement and food will be 
linked to cognitive performance and oxidative 
stress. 

Study Population: The study will be conducted at 
Madhubani Medical College & Hospital, enrolling 
a total of 100 participants over the duration from 
January 2024 to December 2024. In order to 
maintain a representative sample for the study, we 
will use established inclusion and exclusion criteria 
to choose our participants. 

Inclusion Criteria 

• Individuals at risk of neurodegeneration, such 
as the elderly or those with mild cognitive 
impairment (MCI). 

• Participants willing to adhere to dietary 
recommendations and follow the study 
protocol. 

• Individuals without any known severe 
comorbidities that may interfere with 
antioxidant metabolism. 

Exclusion Criteria 

• Patients with advanced neurodegenerative 
disorders such as late-stage Alzheimer’s 
disease or Parkinson’s disease. 

• Individuals already on high-dose antioxidant 
therapy or taking medications known to 
significantly alter oxidative stress markers. 
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• Patients with chronic illnesses (such as 
uncontrolled diabetes or renal failure) that 
might confound the study outcomes. 

Intervention 

Participants will undergo dietary and supplemental 
antioxidant intake assessments. The study will 
record their daily antioxidant consumption through 
food frequency questionnaires and supplement 
intake records. No additional treatment will be 
administered, as the study is purely observational. 

Data Collection: Cognitive tests and oxidative 
stress biomarkers will underpin the findings. The 
Montreal Cognitive Assessment (MoCA) and Mini-
Mental State Examination (MMSE) will be 
administered regularly to track individuals' 
cognitive function and changes over time. These 
assays can assess antioxidants' neuroprotective 
potential. MDA, TAC, and SOD, which indicate 
oxidative stress, will also be evaluated in blood. 
MDA, TAC, and SOD activity indicate lipid 
peroxidation and oxidative damage. These 

measurements help explain the relationship 
between antioxidant consumption, oxidative stress, 
and cognitive health. 

Statistical Analysis: We will use SPSS version 
25.0 to analyse all of the data that we acquire. We 
will utilise descriptive statistics to summarise the 
baseline features and inferential statistics to find 
out how antioxidant consumption relates to the risk 
of neurodegenerative diseases. Statistical 
significance is defined as a p-value less than 0.05. 
In order to determine whether antioxidants can 
prevent cognitive loss, we shall perform regression 
and correlation analyses. 

Results 

Demographics of Participants: The study 
enrolled 100 participants at Madhubani Medical 
College & Hospital, selected based on the 
predefined inclusion and exclusion criteria. The 
demographic characteristics, including age, gender 
distribution, and baseline health status, are 
presented in Table 1. 

 
Table 1: Demographic Characteristics of Study Participants 

Characteristic Value (n=100) 
Age (Mean ± SD) 65.2 ± 8.4 years 
Gender (Male/Female) 58/42 
Baseline MMSE Score (Mean ± SD) 24.1 ± 3.2 
Baseline MoCA Score (Mean ± SD) 21.5 ± 4.1 
Comorbidities (Hypertension, Diabetes, etc.) 56% 
 
Table 1 presents the demographic characteristics of 
the study participants, showing an average age of 
65.2 years with a nearly balanced gender 
distribution (58% male, 42% female).  

The baseline cognitive function, measured by 
MMSE (24.1 ± 3.2) and MoCA (21.5 ± 4.1) scores, 
indicates mild cognitive impairment in most 
participants, with 56% having comorbidities such 
as hypertension or diabetes, which are known risk 
factors for neurodegeneration. 

Cognitive Function Assessment Before and 
After Antioxidant Intake: Participants were 
assessed for cognitive function at baseline and after 
12 months of antioxidant intake using the Mini-
Mental State Examination (MMSE) and Montreal 
Cognitive Assessment (MoCA).  

A significant improvement was observed in both 
scores, as illustrated in Figure 1 and Table 2. 

 
Table 2: Change in Cognitive Scores Over 12 Months 

Assessment Baseline (Mean ± SD) After 12 Months (Mean ± SD) p-value 
MMSE Score 24.1 ± 3.2 26.8 ± 2.5 <0.01* 
MoCA Score 21.5 ± 4.1 24.9 ± 3.6 <0.01* 

(*p<0.05 considered statistically significant) 
 
Table 2 illustrates the significant improvement in 
cognitive function following 12 months of 
antioxidant intake, with MMSE scores increasing 
from 24.1 to 26.8 and MoCA scores from 21.5 to 
24.9 (p < 0.01).  

This suggests that antioxidant consumption may 
play a role in slowing cognitive decline and 
improving mental function. 

Biomarker Levels of Oxidative Stress: To assess 
the impact of antioxidant intake on oxidative stress, 
key biomarkers such as malondialdehyde (MDA), 
total antioxidant capacity (TAC), and superoxide 
dismutase (SOD) were measured before and after 
the intervention. The results are detailed in Table 3 
and suggest a significant reduction in oxidative 
stress. 
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Table 3: Oxidative Stress Biomarker Levels Before and After 12 Months 
Biomarker Baseline (Mean ± SD) After 12 Months (Mean ± SD) p-value 
MDA (nmol/L) 3.5 ± 0.8 2.1 ± 0.6 <0.01* 
TAC (mmol/L) 0.9 ± 0.2 1.5 ± 0.3 <0.01* 
SOD (U/mg protein) 1.8 ± 0.4 2.6 ± 0.5 <0.01* 
 
Table 3 highlights changes in oxidative stress 
biomarkers before and after the intervention, 
showing a significant reduction in malondialdehyde 
(MDA) levels (3.5 to 2.1 nmol/L, p < 0.01), an 
increase in total antioxidant capacity (TAC) (0.9 to 
1.5 mmol/L, p < 0.01), and a rise in superoxide 
dismutase (SOD) activity (1.8 to 2.6 U/mg protein, 
p < 0.01). These findings indicate that antioxidant 
intake effectively reduced oxidative stress, which is 
a key contributor to neuronal damage in 
neurodegenerative disorders. 

Statistical Significance of Improvements: The 
statistical analysis revealed a significant positive 
correlation between increased antioxidant intake 
and improvements in cognitive function (MMSE 
and MoCA scores) as well as a notable reduction in 
oxidative stress markers (MDA, TAC, and SOD). 
Regression analysis indicated that higher 
antioxidant consumption was an independent 
predictor of improved cognitive performance 
(p<0.01, R²=0.68).In conclusion, the results suggest 
that regular antioxidant intake may contribute to 
cognitive health preservation and reduce oxidative 
stress, potentially preventing or delaying 
neurodegenerative disorders. 

Discussion 

In patients at risk of neurodegenerative disorders, 
daily antioxidant consumption improved cognitive 
performance and reduced oxidative stress. 
According to demographic data, most participants 
were older people with modest cognitive 
impairment and comorbidities including 
hypertension and diabetes, which are risk factors 
for neurodegeneration. After 12 months of 
antioxidant intake, MMSE and MoCA scores 
improved significantly, indicating cognitive 
performance. Since MDA, TAC, and SOD levels 
increased, antioxidants were neuroprotective. These 
data show that dietary and supplement antioxidants 
are essential for brain oxidative equilibrium and 
neuronal protection. Rising TAC levels (from 0.9 
to 1.5 mmol/L) and decreasing MDA levels (from 
3.5 to 2.1 nmol/L), both indices of oxidative stress, 
indicate improved antioxidant defence.  

SOD activity increased from 1.8 to 2.6 U/mg 
protein, indicating a stronger enzymatic antioxidant 
response that protects neuronal cells from oxidative 
stress and free radicals. Cognitive tests and 
biochemical changes suggest that oxidative stress 
reduction delays neurodegenerative processes and 
preserves cognition. 

Comparison with Previous Studies: This study 
supports prior findings that antioxidants protect the 
brain. Studies have shown that oxidative stress 
plays a major role in the pathophysiology of 
neurodegenerative illnesses like Alzheimer's, 
Parkinson's, and MCI. A recent thorough 
investigation by [11] found that Alzheimer's 
disease patients have higher oxidative damage 
markers and lower antioxidant enzyme activity than 
healthy controls. [12]  

Discovered that flavonoid antioxidant-rich diets 
slowed cognitive decline in the elderly. Comparing 
our findings to other trials, dietary and supplement 
antioxidants improve cognitive scores and 
oxidative stress indicators, preventing cognitive 
decline. In ageing populations, antioxidant 
supplementation increased cognitive performance 
and reduced neuroinflammation, according to [13]. 
Our findings match theirs. Animal model 
investigations show that antioxidants including 
curcumin, resveratrol, and vitamin E increase 
synaptic plasticity and reduce neuronal death, 
which preserve cognitive function. Some studies 
suggests antioxidant supplementation may improve 
cognition, but others disagree. A meta-analysis by 
[14] found that antioxidants reduced oxidative 
stress but influenced cognitive performance 
differently depending on dose, duration, and health 
factors. This highlights the need for long-term, 
large-scale clinical research to confirm antioxidants 
prevent neurodegeneration. 

Strengths and Limitations: One of the numerous 
strengths of this study is the prospective 
observational approach, which allowed longterm 
cognitive changes and oxidative stress 
measurement. Biochemical markers (MDA, TAC, 
and SOD) and cognitive tests (MMSE, MoCA) can 
be used to study antioxidant effects on 
neurodegenerative risk. Its generalisability was 
further helped by the study's diverse elder 
population at risk for neurological illnesses. 
Consider limits, though.  

The trial only lasted a year, so it may not be enough 
to make conclusions about long-term cognition or 
neurodegenerative illnesses. The second problem is 
that the study did not evaluate genetic factors like 
the APOE4 allele, which impacts oxidative stress 
response and Alzheimer's disease. Thirdly, lack of 
control over lifestyle factors like exercise, food, 
and medication use may have affected results. 
Individuals' erroneous self-reports of diet 
antioxidant use may also introduce bias. Another 
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problem is the lack of a control group, making it 
impossible to compare antioxidant intervention 
groups. Randomised controlled trials are needed to 
verify antioxidants boost cognition. 

Clinical Implications of Findings: This work has 
major therapeutic implications for 
neurodegenerative disease prevention and 
treatment. Since oxidative stress is a major 
pathogenic element in Alzheimer's and Parkinson's 
disease, regular antioxidant consumption may 
prevent cognitive deterioration. This emphasises 
the need for dietary changes and supplements in 
senior people, especially those with early cognitive 
impairment. Clinically, the study emphasises 
monitoring oxidative stress biomarkers in at-risk 
populations. Neurologists may use antioxidants 
with standard therapy to protect the brain. Since 
antioxidant therapy may not benefit all patients, 
individualised techniques should be taken. Future 
clinical guidelines should recommend a balanced 
diet rich in antioxidants from fruits, vegetables, 
nuts, and whole grains rather than synthetic 
supplements, which may have varied efficacy. 
These findings further show that early antioxidant 
administration may delay neurodegenerative 
disorders, providing a cost-effective and non-
invasive cognitive health maintenance option. 
Oxidative stress awareness and antioxidant-rich 
diets for seniors should be public health priorities. 
Additionally, the study suggests exploring 
combination therapy that combine antioxidants, 
anti-inflammatory medicines, lifestyle changes, and 
neuroprotective pharmaceuticals to improve 
cognitive resilience. Neurodegenerative disorders 
are multifaceted, thus an integrative strategy 
incorporating diet, exercise, cognitive training, and 
pharmaceutical therapies may improve long-term 
outcomes. 

Conclusion 

Antioxidants reduce oxidative stress and improve 
cognitive performance in neurodegenerative 
disease risk factors, according to this study. Over 
12 months, antioxidant intake improved MMSE 
and MoCA scores, indicating cognitive 
enhancement, and reduced oxidative stress 
biomarkers like MDA, TAC, and SOD. These 
findings support antioxidants' neuroprotective 
effects and ability to prevent oxidative damage, a 
major cause of Alzheimer's, Parkinson's, and other 
neurodegenerative diseases.  

This study supports the use of dietary and 
supplementary antioxidants in cognitive health, but 
further long-term, randomised controlled trials 
(RCTs) are needed to determine optimal dosages, 
duration, and efficacy across varied groups. For 
better clinical outcomes, antioxidant, anti-
inflammatory, and neuroprotective medication 
combinations should be studied. Clinically, 

healthcare clinicians should advocate early 
antioxidant intervention, especially in high-risk 
individuals, and incorporate antioxidant-rich diets 
into cognitive health regimens.  

In addition, routine oxidative stress biomarker 
monitoring in at-risk patients could drive 
personalised therapies. Public health campaigns 
should promote antioxidant-rich foods as a cost-
effective, non-invasive neuroprotection strategy as 
neurodegenerative disorders become more 
common. This study shows that antioxidants slow 
cognitive decline, paving the way for 
neurodegenerative illness research and treatment. 
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