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INTRODUCTION
Bibliometric analysis is a powerful tool for 
evaluating the research landscape within a specific 
domain, providing insights into trends, influential 
publications, and emerging topics. This study aims 
to conduct a comprehensive bibliometric analysis 
of literature pertaining to the neuroprotective 
effects of Moringa oleifera, published in Scopus-
indexed journals. Moringa oleifera, commonly 
known as the drumstick tree or miracle tree, has 
been extensively used in traditional medicine for 
its diverse therapeutic properties, including anti-
inflammatory, antioxidant, and neuroprotective 
effects.

Neurodegenerative diseases such as Alzheimer's, 
Parkinson's, and Huntington's diseases are 
characterized by the progressive loss of structure 
and function of neurons. These conditions are 
associated with oxidative stress, mitochondrial 
dysfunction, and neuroinflammation. Given the 
multifactorial nature of these diseases, there is a 
growing interest in exploring natural compounds 
with potential neuroprotective effects. Moringa 
oleifera has gained significant attention due to 
its rich phytochemical composition, including 
vitamins, minerals, flavonoids, and phenolic acids, 
which contribute to its therapeutic efficacy.

Despite the burgeoning interest in the 
pharmacological properties of Moringa oleifera, 
a systematic bibliometric analysis focusing on its 
neuroprotective effects has yet to be conducted. 
Such an analysis is crucial for identifying 
research gaps, guiding future research directions, 
and providing a holistic understanding of the 

scientific progress in this field. Previous studies have 
highlighted the antioxidant and anti-inflammatory 
properties of Moringa oleifera, which play a pivotal 
role in mitigating neurodegenerative processes.

Furthermore, the potential of Moringa oleifera to 
modulate signaling pathways involved in neuronal 
survival, apoptosis, and neuroinflammation 
underscores its therapeutic promise. For instance, 
studies have demonstrated that Moringa oleifera 
extract can inhibit the production of pro-
inflammatory cytokines and reduce oxidative stress 
markers in neuronal cells. These findings suggest 
that Moringa oleifera could be a valuable adjunct in 
the management of neurodegenerative diseases.

This study's bibliometric analysis will examine 
publications from Scopus-indexed journals to 
provide a detailed overview of research trends, 
key contributors, and thematic evolution in the 
context of Moringa oleifera as a neuroprotective 
agent. By mapping the intellectual structure of this 
research field, we aim to identify influential studies, 
collaboration networks, and emerging research 
fronts. This analysis will also highlight areas that 
require further investigation and propose potential 
avenues for future research.

MATERIALS AND METHODS

Methods
Bibliometric research is a methodological approach 
that uses scientific publishing data to delineate and 
examine the evolution of a scientific discipline. This 
study focuses on the subject of "moringa oleifera" 
and "neuroprotective" and neuroprotection, using 
data from www.scopus.com, a prominent and 
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trustworthy database.

To carry out bibliometric research, the steps to follow are as follows:

1. Identify search keywords. This research employs the terms "focused 
cognitive enhancer." The keywords are inputted into the search area 
on the www.scopus.com website by choosing the topic category 
(title, abstract, keywords). 

2. Refine search outcomes. In this investigation, the data were not 
filtered.

3. Extract the data from the search results. This study entails the 
extraction of search result data in three specific formats,namely: 

•	CSV (comma-separated values) encompasses fundamental details 
regarding the document, including title, author, affiliation, year, 
source, abstract, and keywords.

•	RIS (Research Information System), which encompasses 
comprehensive details regarding a document, including its cited 
references. 

Data Collection
A search was conducted on the Scopus website using the specified 
terms, with the understanding that this platform encompasses research 
that is deemed to possess validity: TITLE – ABS – KEY ("moringa 
oleifera") AND TITLE – ABS – KEY (neuroprotective) AND TITLE 
– ABS – KEY (neuroprotection) are the titles of the products that 
are under consideration. One hundred twenty-nine documents were 
received by us. We then save the document from Scopus in the form of 
a file with the extension.csv following this step. 

Data Analysis
Both the Biblioshiny and Vosviewer software packages were utilised in 
the analysis process.

Quantitative Analysis
Documents by Year

Figure 1 indicates a rise in the number of documents, culminating 
in 22 documents by 2024. The earliest document dates back to 2008 
and entitled Alteration of brain monoamines & EEG wave pattern 
in rat model of Alzheimer's disease & protection by Moringa oleifera 
authored by Ganguly, R. , Guha, D., Pharmacological evaluation of 
Bangladeshi medicinal plants for antioxidant activity authored by 
Mazumder, M.E.H. , Rahman, S. and the latest document in 2025 
entitled Investigation of In-vitro antioxidant and neuroprotective 
effects of Moringa oleifera root extract on SHSY5Y neuroblastoma cell 
line written by Chintalapati, M. , Margesan, T.

Most Relevant Sources
According to Figure 3. Most relevant source is Nutrients is an 
international, online-based journal, published twice a week since 2009. 
The Nutrients Journal has been indexed in Scopus since 2009. Nutrients 
is published by the Multidisciplinary Digital Publishing Institute 
(MDPI). Nutrients Journal has a SCImago Journal Rank (SJR) of 1.301 
for the year 2023-2024. Nutrients accepts various types of manuscripts, 
including reviews, regular research papers, and short communications 
related to aspects of human nutrition. Manuscripts accepted cover 
topics such as macronutrients, micronutrients, essential nutrients, 
bioactive nutrients, nutrient requirements, nutrient sources, aspects of 
human nutrition, functional foods, nutraceuticals, health claims, public 
health, eating disorders, metabolic syndrome, malnutrition, nutritional 
supplements, sports nutrition, body composition, and more.

Next is Journal of Food Biochemistry is a scientific journal published 
by Wiley-Blackwell. This journal has been indexed in Scopus since 
1977. This journal has an SJR value of 0.635. This journal accepts 
various types of manuscripts, including original research and reviews 
that have gone through a previous reviewer process. Frequently 
published topics include: Biochemistry of postharvest/postmortem and 
processing problems, Enzyme chemistry and technology, Membrane 
biology and chemistry, Cell biology, Biophysics, Genetic expression, 
Pharmacological properties of food ingredients with an emphasis on 
bioactive content in food.

Next is Journal of Ethnopharmacology is a scientific journal that 
publishes research on the traditional use of plants, fungi, animals, 
microorganisms, and minerals and their biological and pharmacological 
effects. This journal has been indexed in Scopus since 1979. This journal 
is published by Elsevier Ireland Ltd. The SJR SCImago Journal Rank of 
this journal is 0.936. This journal accepts various types of manuscripts, 
including research on the traditional use of plants and other natural 
materials for medicine, studies on pharmacological and toxicological 
effects, and research based on international conventions.

Factorial map of the most cited documents
According to Figure 3, The most cited document is Neuroprotective 
effect of natural products against Alzheimer's diseas. Authors: Essa 
MM, Vijayan RK, Castellano-Gonzalez G, Memon MA, Braidy N, 
Guillemin GJ. Research published in the journal: Neurochemical 
Research, Publication Year : 2012 Volume 37, Pages 1829-1842 DOI : 
10.1007/s11064-012-0799-9.

The Neurochemical Research journal has been indexed in Scopus 
since 1996. This study evaluated the neuroprotective effects of various 
natural products against Alzheimer's disease (AD). Research suggests 
that natural compounds such as polyphenols found in fruits, vegetables, 

Figure 1. Documents by year
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herbs, and nuts may be able to inhibit neurodegeneration and improve 
memory and cognitive function. This study also sheds light on the 
molecular mechanisms behind the healing effects, which primarily 
rely on the action of phytonutrient compounds on various signaling 
pathways related to protein folding and neuroinflammation.

Factorial Map Of The Documents With The Highest 
Contributes

In Figure 4, The most contributed manuscript based on the title 
Pharmacological evaluation of Bangladeshi medicinal plants for 
antioxidant activity. by Mazumder MEH, Rahman S., published in 
Pharmaceutical Biology. Publication Year : 2008, Volume 46, Pages 
704-709.

This study evaluated the antioxidant activity of 49 medicinal plants 
from Bangladesh representing 36 families. Research shows that these 
plants have strong antioxidant potential, which may be used to prevent 

and treat a variety of neurodegenerative diseases and inflammatory 
conditions associated with cellular oxidative damage. This study also 
highlights the potential of these medicinal plants as new sources for 
drug development.

Documents by Author
According to Figure 5. Here are 3 authors with the most writings. The 
first is the writing of Arozal, W. with 5 documents. Here are some articles 
he wrote : Water Extracts of Moringa oleifera Leaves Alter Oxidative 
Stress-Induced Neurotoxicity in Human Neuroblastoma SH-SY5Y 
Cells, Comparative Neuroprotective Effects of Moringa oleifera Seed 
Oil and Aqueous Extract on Cognitive Functions on a High-Fat, High- 
Fructose Diet Mice: Focus on Senescence Markers, Neuroprotective 
And Antioxidant Activities Of Aqueous Extract Moringa Oleifera 
Leaves, Effects of Moringa oleifera in Two Independents Formulation 
and as Neuroprotective Agent Against Scopolamine-Induced 
Memory Impairment in Mice, and The Oil Formulation Derived from 

Figure 2. Most Relevant Sources

Figure 3. Factorial map of the most cited documents
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Moringa Oleifera Seeds Ameliorates Behavioral Abnormalities in 
Waterimmersion Restraint Stress Mouse Model.

Next there is the author Bramanti, P., with 5 documents, Here are 
some articles he wrote: “The moringin/α-cd pretreatment induces 
neuroprotection in an in vitro model of alzheimer’s disease: A 
transcriptomic study, The isothiocyanate isolated from moringa oleifera 
shows potent antiinflammatory activity in the treatment of murine 
subacute Parkinson's disease”, “An overview on neuroprotective 
effects of isothiocyanates for the treatment of neurodegenerative 
diseases, 4(α-L-rhamnosyloxy)-benzyl isothiocyanate”, “a 
bioactive phytochemical that defends cerebral tissue and prevents 
severe damage induced by focal ischemia/reperfusion, and 4(α-l-
Rhamnosyloxy)-benzyl isothiocyanate, a bioactive phytochemical 

that attenuates secondary damage in an experimental model of 
spinal cord injury.”

Next there is the author Iori, R., with 5 documents, Here are some articles 
he wrote: “The moringin/α-cd pretreatment induces neuroprotection 
in an in vitro model of alzheimer’s disease: A transcriptomic study”, 
“The isothiocyanate isolated from moringa oleifera shows potent 
antiinflammatory activity in the treatment of murine subacute Parkinson's 
disease”, “An overview on neuroprotective effects of isothiocyanates for 
the treatment of neurodegenerative diseases, 4(α-L-rhamnosyloxy)-benzyl 
isothiocyanate”, “a bioactive phytochemical that defends cerebral tissue 
and prevents severe damage induced by focal ischemia/reperfusion, and 
4(α-l-Rhamnosyloxy)-benzyl isothiocyanate, a bioactive phytochemical that 
attenuates secondary damage in an experimental model of spinal cord injury”.

Figure 4. Factorial map of the documents with the highest contributes

Figure 5. Documents by Author
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Documents by Subject Area
According to Figure 6, dan buatkan kesimpulan

Based on the pie chart titled "Documents by subject area," we can 
conclude that the majority of the documents are concentrated in three 
main subject areas: Biochemistry, Genetics and Molecular Biology 
(23.2%), Pharmacology, Toxicology and Pharmaceuticals (22.4%), 
and Medicine (19.1%). These three areas alone account for nearly 65% 
of the total documents. The other subject areas, such as Agricultural 
and Biological Sciences (13.0%), Neuroscience (5.7%), Nursing 
(4.5%), and Chemistry (3.7%), also hold significant portions, but not 
as predominant as the top three. Smaller percentages are distributed 
across Environmental Science (2.8%), Multidisciplinary (1.6%), 
Immunology and Microbiology (0.8%), and Other (3.3%), indicating a 
broad but less intensive research interest in these fields..

Documents by affiliation
According to Figure 7, in first place, the producer of the most 
documents is affiliated with University of Ilorin with 6 documents; 
next in second place is affiliated with Kangwon National University, 
King Saud University, and Universitas Indonesia with each other 5 
documents.

Documents by country or territory
According to Figure 8, The bar chart titled "Documents by country or 
territory" shows that the India has the highest number of documents, 
approximately 42 documents. This is significantly higher compared to 
other countries, with Nigeria at around 22 documents, China at about 
16 documents, Italy and United States at 12 documents.

Network Visualization
Figure 8 indicates that the examined areas remain unassociated with 
other regions delineated by edges. The domain encompasses: curcuma 
longa, black pepper, ginger, glycyrrhiza glabra, camellia sinensis, 
traditional medicine, immunomodulation, wound healing, apigenin, 
antiviral activity, antifungal activity, myricetin, dietary supplement, 
antidiabetic activity, drug activity, calcium, potassium, iron, beta 
carotene, glucosinolate, isothiocyanic acid, isothiocyanic acid derivative, 
rhamnose, cell viability, animal cell, protein p53, enhancer binding, 
western blotting, immunoglobulin e, immunoglobulin g, interleukin 6, 
seeds, in vivo study, tumor necrosis factor, reactive oxygen metabolite, 
apoptosis, sodium chloride, alcohol, chemistry, glutathione, superoxide 
dismutase, acetylcholinesterase, neurodegeneration, neurotoxicity, 
phytotherapy, nerve degeneration, hippocampus, memory disorder, 

Figure 6. Documents by Subject Area

Figure 7. Documents by affiliation
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Figure 8. Documents by country or territory

Figure 9. Network Visualization

noradrenaline, dopamine, withania somnifera, bacopa monnieri, 
ginkgo biloba extract, ginkgo biloba, medicinal plants, centella asiatica, 
curcumin

Overlay Visualization of Scopus, Database Using Vosviewer
According to Figure 10. In the overlay visualization, it appears that 
the keywords that are being researched a lot approaching 2022 are the 
parts colored yellow, namely : withania somnifera, centella asiatica, 
camellia sinensis, degenerative disease, wound healing, phytochemical, 
anthocyanin, saponin, terpenoid, antiviral activity, antiobesity activity, 
antidiabetic activity, calcium, potassium, iron, chlorogenic acid, in vivo 
study, interleukin 6, and neurotoxicity.

Density Visualization
As illustrated in Figure 11. In the visual circulation density, it appears 
that the part that is already saturated with research is yellow, while the 
part that is not yet saturated is slightly yellow and dominantly green, 
namely keywords : curcuma longa, black pepper, ginger, glycyrrhiza 
glabra, camellia sinensis, traditional medicine, immunomodulation, 
wound healing, apigenin, antiviral activity, antifungal activity, 
myricetin, dietary supplement, antidiabetic activity, drug activity, 
calcium, potassium, iron, beta carotene, glucosinolate, isothiocyanic 
acid, isothiocyanic acid derivative, rhamnose, cell viability, animal cell, 
protein p53, enhancer binding, western blotting, immunoglobulin e, 
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Figure 10. Overlay visualization of scopus, database using Vosviewer

Figure 11. Density visualization
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Figure 12. Thematic map

Figure 13. Thematic Evolution
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immunoglobulin g, interleukin 6, seeds, in vivo study, tumor necrosis 
factor, reactive oxygen metabolite, apoptosis, sodium chloride, alcohol, 
chemistry, glutathione, superoxide dismutase, acetylcholinesterase, 
neurodegeneration, neurotoxicity, phytotherapy, nerve degeneration, 
hippocampus, memory disorder, noradrenaline, dopamine, withania 
somnifera, bacopa monnieri, ginkgo biloba extract, ginkgo biloba, 
medicinal plants, centella asiatica and curcumin.

Thematic Map
According to Figure 11, On the thematic map based on the author 
keyword, the following is an explanation for each keyword in each 
quadrant in the thematic map resulting from bibliometric. Here is an 
explanation of the meaning of each quadrant in the thematic map and 
examples of document titles relevant to keywords in each quadrant.

Niche themes are highly specialized topics with a high level of maturity, 
but low impact and low relevance to the broader domain. Plants: 
Examples of related research include studies on “the use of specific 
plant extracts in traditional medicine” or “the bioactive potential of 
specific plants in laboratory studies.”

Emerging or Declining Themes
Emerging or declining themes are themes that are in the early stages 
of development or are in the process of declining in relevance. DNA 
Damage: Examples of research might include “mechanisms of UV-
induced DNA damage” or “cell responses to DNA damage.” Safety: 
Research that might fall into this category might include “safety 
assessment of chemicals in consumer products” or “evaluation of 
health risks from exposure to environmental pollutants.”

Motor Themes
Motor themes are themes that are highly developed and have high 
impact in a specific field. They demonstrate high maturity and are 
involved in a lot of research. Phytochemicals: Examples of research 
might include “the role of phytochemicals in cancer prevention” 
or “phytochemicals in medicinal plants.” Bioactive Compounds: 
Research such as "bioactive compounds in superfoods" or "effects 
of bioactive compounds on human health" falls under this theme. 
Malnutrition: Examples of research include "impact of malnutrition 
on child development" or "management of malnutrition in vulnerable 
populations". Diabetic Neuropathy: Research such as "effect of 
diabetes on the peripheral nervous system" or "treatment strategies 
for diabetic neuropathy". Medicinal Plants: Research such as "use 
of plant medicines in traditional medicine" or "discovery of new 
compounds from medicinal plants". Diabetes: Research related to 
"dietary prevention of diabetes" or "treatment of type 2 diabetes". 
Alzheimer's Disease: Research examples include "role of genetic factors 
in Alzheimer's disease" or "nutritional interventions for Alzheimer's 
prevention". Neurodegeneration: Research such as "mechanisms of 
neurodegeneration in Parkinson's disease" or "novel therapies to inhibit 
neurodegeneration". Inflammation: Research examples include "role 
of inflammation in chronic diseases" or "natural anti-inflammatory 
treatments". Cancer: Research such as "mechanisms of cancer 
cell growth" or "novel treatments for cancer". Anti-inflammatory: 
Research such as "anti-inflammatory effects of herbal compounds" or 
"development of new anti-inflammatory drugs".

Basic Themes
Basic themes are basic themes that have high significance and broad 
relevance, usually forming the basis for further research. Flavonoids: 
Examples of research are "the role of flavonoids in cardiovascular health" 
or "antioxidant effects of flavonoids". Neuroprotection: Research such 
as "the effect of neuroprotective compounds on neuronal damage" or 
"neuroprotection strategies in neurodegenerative diseases". Alzheimer's 

disease: Research such as "biomarkers for early diagnosis of Alzheimer's" 
or "strategies for prevention of Alzheimer's". Antioxidants: Research 
such as "the role of antioxidants in the prevention of chronic diseases" 
or "natural antioxidants in the diet". Seeds: Research such as "nutrition 
and health benefits of seeds" or "bioactive potential of seed extracts". 
Phenolic Compounds: Research such as "health effects of phenolic 
compounds in food" or "phenolics in medicinal plants". Polyphenols: 
Research such as "the role of polyphenols in cancer prevention" or 
"polyphenols in green tea". Moringa Oleifera : Research such as "health 
benefits of Moringa Oleifera" or "antioxidant potential of Moringa 
Oleifera". Oxidative Stress : Research such as "role of oxidative stress in 
chronic diseases" or "strategies to reduce oxidative stress". Antioxidants 
: Research such as "antioxidant activity of herbal compounds" or "role 
of antioxidants in slowing aging".

Thematic Evolution
According to Figure 13, There was an evolution of changes in themes in 
research in 2008–2021 with the keywords cerebral ischemia, antioxidant, 
moringa oleiferam bioactive compunds, neurodegeneration, 
neuroprotection, and stroke. The theme then changed in 2022–2025 to 
moringa oleiferam phytochemicals, malnutrition, neurodegeneration, 
Alzheimer’s disease, neuroprotection, and medicinal plants.

RESULTS AND DISCUSSION
The bibliometric analysis of Moringa oleifera, with a specific focus 
on its neuroprotective properties, has revealed intriguing trends and 
insights. The analysis of documents sourced from Scopus indicates 
growing interest and research in the neuroprotective potential of 
Moringa oleifera. However, significant gaps and inconsistencies in the 
research warrant further discussion.

Firstly, the parts of the Moringa oleifera plant used for therapeutic 
purposes vary widely across studies. Commonly utilized parts include 
leaves, seeds, and roots, with each part demonstrating different 
levels of neuroprotective efficacy. For instance, the leaves are often 
noted for their high antioxidant content, contributing significantly 
to their neuroprotective properties(129). Conversely, studies such as 
Gharsallah et al. highlight the neuroprotective potential of seeds due 
to their unique phytochemical composition. Despite these findings, a 
significant portion of the research does not specify the dosages used, 
making it challenging to draw concrete conclusions about the efficacy 
of different plant parts(130). For example, Pareek et al. mention the 
use of Moringa oleifera leaves but fail to provide dosage information, 
thereby limiting the reproducibility of the study's findings. This lack 
of dosage data is a recurring issue that undermines the reliability and 
applicability of research outcomes(131).

Moreover, some studies do not clearly identify which parts of the 
Moringa oleifera plant were used, further complicating the analysis. 
For instance, Worku et al. discuss the neuroprotective effects of 
Moringa oleifera extracts but do not specify whether the extracts were 
derived from leaves, seeds, or roots(129). Such omissions hinder the 
ability to compare and synthesize findings across different studies. To 
address these challenges, the inconsistent reporting of dosages emerges 
as a significant obstacle to the advancement of Moringa oleifera 
research. Standardization is essential for guaranteeing repeatability, 
comparability, and therapeutic significance of results.

Formation of Dose-Response Studies Future research should emphasize 
dose-response investigations to determine optimal concentrations 
with neuroprotective benefits. These studies should account for 
variables such as age, weight, health conditions, and the specific 
neurodegenerative models employed. Establishment of Reporting 
Protocols Journals and institutions should promote adherence to 
detailed reporting criteria, including: Specification of the exact plant 
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No. Drugs used in neuroprotector Moringa oleifera dosage used 
in therapy

The part of Moringa 
oleifera that is used 
for therapy

Reference 
no

Moringa is used for Alzheimer's disease therapy by inhibiting Acetylcholinester-
ase (AChE) and showing neuroprotective effects against Beta amyloid-induced 
cytotoxicity.

Methanolic extract: 95.21 µg/ml, 
Ethyl acetate extract: 117.19 µg/ml.

Moringa oleifera root 
extracts (1)

Moringa oleifera is studied for its anti-inflammatory, antioxidant, and enzyme 
inhibitory properties. The hexane extract shows good anti-inflammatory activity 
and moderate antioxidant activity without cytotoxic effects on macrophages.

Hexane extract: no significant 
cytotoxicity at 1 µg/mL concentra-
tion.

Moringa oleifera 
leaves (2)

Moringa oleifera is used for treating skin infections, anemia, and blood impuri-
ties. It thrives in diverse climates and addresses over 300 ailments with its rich 
phytochemicals and bioactive compounds.

Moringa oleifera 
plant parts (3)

Moringa oleifera is used for treating Parkinson's disease by reducing motor dys-
function and neurodegeneration through its antioxidant properties.

Aqueous and ethanolic extract 
doses: 200 mg/kg each for 28 days.

Moringa oleifera seed 
extracts (4)

Moringa oleifera is used for treating neurodegenerative diseases like Alzheimer's, 
Parkinson's, Huntington's, and epilepsy due to its neuroprotective, antioxidant, 
and anti-inflammatory properties.

Aqueous: 400 mg/kg
Ethanolic: 0.25-4 mg/mL
Moringin isothiocyanate: 10 mg/
kg

Leaf, Seed, and 
Flowers (5)

Moringa oleifera is used for preventing aluminum-induced neurodegeneration 
by improving cognitive performance, reducing oxidative/nitrosative stress, and 
decreasing inflammatory cytokines.

Moringa oleifera extract: 28 days, 
oral, Wistar rats

Moringa oleifera 
extract (6)

Moringa is used for anti-inflammatory, anticancer, antibacterial, antidiabetic, 
neuroprotective, pain relief, and anti-obesity due to its bioactive components like 
Moringa isothiocyanates (MITC).

Moringa isothiocyanates (MITC): 
100 mg/kg BW/day

Moringa oleifera 
seeds or leaves 
utilized for MITC 
extraction

(7)

Moringa oleifera is used for improving neuroplasticity and neuroprotection after 
cerebral ischemic reperfusion injury (stroke).

Moringa oleifera 
phytochemicals (8)

Moringa oleifera is used for neuroprotection against oxidative stress in neuroblas-
toma cells by enhancing antioxidant activity and modifying neuronal signaling 
pathways.

Moringa oleifera extract: 1-100 μg/
mL for cell viability assay in SH-
SY5Y cells.

Moringa oleifera 
leaves extract (9)

Moringa oleifera is used for neuroprotection in neurodegenerative disorders by 
enhancing antioxidant defense, reducing inflammation, and modulating neu-
rotransmitter levels.

Moringa oleifera 
leaves, pods, roots, 
bark, gum, flowers, 
seeds used.

(10)

Moringa oleifera is used for neuroprotection against ethanol-induced neuro-
toxicity by reducing lipoperoxidation, increasing protein sulfhydryl groups, and 
preserving brain and cerebellar tissue.

Moringa oleifera seed suspension: 
200 mg/kg and 600 mg/kg for 15 
days.

Moringa oleifera 
seeds (11)

Moringa oleifera is used for inhibiting BACE1 to manage Alzheimer's Disease by 
preventing beta-amyloid plaque formation.

Moringa oleifera 
compounds (12)

Moringa oleifera is used for treating neurological diseases including Alzheimer's, 
Parkinson's, Huntington's, epilepsy, and neurotoxicity due to its neuroprotective 
and antioxidant properties.

(13)

Moringa oleifera is used for treating Alzheimer's disease by enhancing memory, 
providing neuroprotection, and exhibiting antioxidant and antiapoptotic properties. (14)

Moringa oleifera is used for neuroprotection against CPF-induced cerebral and 
ocular toxicity by reducing oxidative stress and normalizing pro-inflammatory 
markers.

Moringa seed extract doses: 50 
mg/kg and 100 mg/kg, 1 week, 
Wistar mice.

Moringa oleifera 
seeds (15)

Moringa oleifera is used for preventing brain impairment in a high-fat, high-fruc-
tose diet by enhancing cognitive function and inhibiting brain senescence.

Moringa oleifera extract: 500 mg/
kg BW, seed oil: 2 mL/kg BW, 
HFFD mice.

Moringa oleifera 
leaves extract, seed 
oil

(16)

Moringa oleifera is used for treating Alzheimer's Disease by reducing oxidative 
stress and apoptosis through Akt activation and anti-apoptotic properties.

Moringa oleifera leaf extract: 25, 
50, 100 µg/m

Moringa oleifera leaf 
extract (17)

Moringa oleifera is used for its antioxidant, hepatoprotective, anti-inflammatory, 
and antimicrobial properties, enhancing overall health and promoting wellness.

Moringa oleifera ethanol extract: 
200 mg/kg, tested with 10 mg/kg 
fluoxetine.

Moringa oleifera 
leaves, seed oil, bark, 
fruits, flowers, root

(18)

Moringa oleifera is used for neuroprotective effects against chemotherapy-
induced peripheral neuropathy (CIPN) by targeting TRPV1 with its secondary 
metabolites like quercetin, ellagic acid, lutein, luteolin, rhamnetin, and 3-O-beta-
D-Glucopyranosyl sitosterol.

Moringa oleifera me-
tabolites from leaves 
and seeds

(19)

Moringa oleifera is used for modulating mitochondrial dysfunction in Parkinson's 
disease by providing neuroprotective effects in both in silico and in vivo models. (20)

Moringa oleifera is used for mitigating Parkinson's disease symptoms by inhibit-
ing PARP1 hyper-activation, reducing α-synuclein toxicity, and improving 
mitochondrial function and neurobehavioral deficits.

Moringa oleifera extract: 400 mg/
kg

Moringa oleifera 
leaves (21)

Tabel 1. Qualitative analysis of moringas from each study used in neuroprotective.
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Moringa oleifera is used for treating epilepsy by reducing seizures, cognitive 
impairment, and oxidative stress in combination with curcumin.

Moringa oleifera ethanol extract: 
250 mg/kg and 500 mg/kg

Moringa oleifera 
leaves combined with 
curcumin

(22)

Moringa oleifera is used for cardiovascular health by providing anti-inflammato-
ry, antimicrobial, neuroprotective, hepatoprotective, and cardioprotective effects 
against hypertension, cardiac dysfunction, and diabetic cardiomyopathy.

(23)

Moringa oleifera is used for treating Alzheimer's disease by modulating neuro-
transmission, reducing oxidative stress, and targeting amyloid β plaques and tau 
proteins.

Moringa oleifera's 
parts include leaves, 
seeds, and extracts

(24)

Moringa oleifera is used for neuroprotection against neurodegenerative diseases 
through its antioxidant, anti-inflammatory, and anti-apoptotic properties in 
experimental models.

Moringa oleifera seed ethanol 
extract: 250 or 500 mg/kg, orally 
for 7-14 days.

Moringa oleifera seed 
extracts (25)

Moringa oleifera is used for reducing infarct volume and oxidative stress in 
ischemic stroke by increasing antioxidant enzymes like superoxide dismutase, 
glutathione peroxidase, and catalase.

Moringa oleifera extract: 100, 200, 
400, 125, 250, 500 mg/kg, studied 
durations varied.

Moringa oleifera oil/
extract (26)

Moringa oleifera is used for neuroprotective effects in epilepsy by utilizing its 
bioactive compound quercetin and its derivatives to provide anticonvulsant prop-
erties and prevent seizures.

Moringa oleifera 
leave (27)

Moringa oleifera is used for treating neurodegenerative diseases like Parkinson's, 
Alzheimer's, multiple sclerosis, and Huntington's due to its neuroprotective and 
anti-neuroinflammatory properties.

Moringa oleifera leaf ethanol ex-
tract: 250 mg/kg and 500 mg/kg

Moringa oleifera 
leaves, seeds, extracts (28)

Moringa oleifera is used for preventing brain damage caused by aging and neuro-
degenerative diseases through its antioxidative and anti-inflammatory properties.

Moringa oleifera 
leaves, seeds, Roots (29)

Moringa oleifera is used for treating neurodegenerative diseases like Parkinson's, 
Alzheimer's, multiple sclerosis, and Huntington's due to its neuroprotective and 
anti-neuroinflammatory properties.

Moringa oleifera 
leaves, seeds (30)

Moringa oleifera is used for preventing and treating Alzheimer's disease by 
interfering with molecular cascades involved in its pathogenesis and protecting 
neurons from functional loss.

Moringa oleifera seeds: 250 or 500 
mg/kg

Moringa oleifera 
seeds (31)

Moringa oleifera is used for treating neurological disorders like depression, Al-
zheimer's, Huntington's, and neuroinflammatory disorders due to its antioxidant, 
anti-inflammatory, and neuroprotective activities.

(32)

Moringa oleifera is used for treating infections, diabetes, asthma, inflammation, 
cancer, fertility issues, allergies, fever, wounds, pain, and liver diseases.

Moringa oleifera 
fruits, leaves used. (33)

Moringa oleifera is used for boosting the immune system due to its antioxidant, 
immunomodulatory, anti-inflammatory, neuroprotective, hepatoprotective, 
cardioprotective, and antiviral properties.

Moringa oleifera 
leaves, seeds (34)

Moringa oleifera is used for antioxidant, anti-inflammatory, immunomodulatory, 
anticancer, antibacterial, antiviral, and neuroprotective activities due to its rich 
phytochemical content.

Moringa oleifera seed extract: 
50–500 mg/kg

Moringa oleifera 
seeds (35)

Moringa oleifera is used for treating ischemic stroke by reducing reactive oxygen 
species, enhancing antioxidant enzymes, and restoring brain injury.

Polyphenol from Moringa oleifera 
seeds: dosage increased neuropro-
tective properties in rats.

Moringa oleifera 
seeds (36)

Moringa oleifera is used for preventing or treating chronic diseases due to its rich 
phytochemical components and various biological activities.

Moringa oleifera 
leaves, seeds (37)

Moringa oleifera is used for treating anxiety and depression caused by chronic 
stress by improving behavioral disorders, reducing oxidative stress, and increasing 
BDNF expression.

Moringa oleifera extract: 800 mg/
kg for 23 days

Moringa oleifera 
leaves (38)

Moringa oleifera is used for neuroprotective effects against oxygen-glucose 
deprivation/reperfusion injury by regulating NF-κB and Nrf2 with its pyrrole-
2-carbaldehydes.

Moringa oleifera 
seeds (39)

Moringa oleifera is used for treating neurological disorders like Parkinson's, 
Alzheimer's, Huntington's, and ALS due to its neuroprotective properties.

Moringa oleifera 
leaves (40)

Moringa oleifera is used for antioxidant, antidiabetic, hepatoprotective, antino-
ciceptive, antiageing, anti-inflammatory, neuroprotective, and cardioprotective 
activities.

Moringa oleifera 
leaves, seeds (41)

Moringa oleifera is used for treating Alzheimer's disease by improving behavioral 
deficits, reducing Aβ burden, and enhancing synaptic plasticity and neuroprotection.

Moringa oleifera extract: 400 mg/
kg/day for four months in mice.

Moringa oleifera 
leaves (42)

Moringa oleifera is used for treating cadmium-induced neurotoxicity by pro-
viding neuroprotective, neuroregenerative, anti-AD, anti-inflammatory, and 
anticancer effects.

MO11 from Moringa oleifera: 15 
mg/kg bodyweight

Moringa oleifera 
leaves (43)

Moringa oleifera is used for malnutrition eradication and as a nutritional supple-
ment due to its rich nutrient content and medicinal properties.

Moringa oleifera extract: 50–200 
mg/kg

Moringa oleifera 
leaves, seed (44)

Moringa oleifera is used for treating diabetes, obesity, asthma, cardiac, liver, gas-
trointestinal, infectious, and brain disorders with antioxidant, anti-inflammatory, 
and antimicrobial properties.

Moringa oleifera extract: 50–500 
mg/kg

Moringa oleifera 
leaves, seeds (45)
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Moringa oleifera is used for treating Alzheimer's disease by providing neuro-
protective effects through its natural compounds and multitarget approach, with 
fewer side effects than synthetic drugs.

Moringa oleifera 
leaves (46)

Moringa oleifera is used for managing chronic inflammatory and neuropathic 
pain by modulating inflammatory responses and oxidative stress pathways. (47)

Moringa oleifera is used for improving brain function and treating Alzheimer's 
disease due to its neuroprotective and antioxidant properties.

Moringa oleifera 
leaves (48)

Moringa oleifera is used for ameliorating memory impairment caused by scopol-
amine through its neuroprotective effects involving AChE and NF-κB inhibition 
and TrkB modulation.

Moringa oleifera seed oil: 2 ml/kg 
bodyweight; leaf extract: 500 mg/
kg for 28 days.

Moringa oleifera seed 
oil, leaves (49)

Moringa oleifera is used for neuroprotective activities against oxidative stress-
induced damage due to its rich polyphenol content.

Moringa oleifera 
leaves (50)

Moringa oleifera is used for treating asthma, bacterial infections, cancer, diabetes, 
fungal infections, inflammation, viral infections, liver, and neurological disorders.

Moringa oleifera 
seeds, leaves, flowers (51)

Moringa oleifera is used for ameliorating behavioral abnormalities like anxiety, 
depression, and memory impairment in chronic stress models by enhancing 
BDNF expression and inhibiting AChE activity.

Moringa oleifera seed oil: 1–2 mL/
kg bodyweight for 23 days.

Moringa oleifera 
seed oil (52)

Moringa oleifera is used for treating neurodegenerative diseases like Parkinson's, 
Alzheimer's, and Huntington's due to its antioxidant-rich plant extracts that 
combat oxidative stress.

(53)

Moringa oleifera is used for improving sleep by regulating GABAA-ergic systems 
with its ethanol seed extracts.

Moringa oleifera seed ethanol 
extract: 1-2 g/kg for 14 days.

Moringa oleifera 
seeds (54)

Moringa oleifera is used for neuroprotection, treating Alzheimer's, dementia, 
Parkinson's, stroke, and neurotoxicity-related symptoms, along with its extensive 
pharmacological activities.

Moringa oleifera 
leaves (55)

Moringa oleifera is used for neuroprotective effects against dementia, reducing 
malondialdehyde, cholinesterase, nitric oxide, and amyloid β levels, and increas-
ing glutathione levels.

Moringa oleifera seeds: 250 mg/
kg/day for 15 days.

Moringa oleifera 
seeds used (56)

Moringa oleifera is used for treating oxidative stress, liver disease, neurological 
disease, hyperglycemia, and cancer due to its phenolic compounds and protective 
characteristics.

Moringa oleifera 
leaves (57)

Moringa oleifera is used for preventing loss of neuronal cells and managing 
Alzheimer's disease by ameliorating oxido-inflammatory stress and restoring 
cholinergic transmission.

Moringa oleifera-supplemented 
diet: 1%, 5%, and 10% for 7-14 
days.

Moringa oleifera 
leaves (58)

Moringa oleifera is used for neuroprotection against oxidative stress-induced 
damage due to its rich polyphenol content. Moringa oleifera extract: 25 µg/mL

Moringa oleifera 
parts used: Roots, 
Leaves, Seeds, Flowers

(59)

Moringa oleifera is used for protecting against oxidative stress in ischemia-reper-
fusion injury by maintaining antioxidant enzyme levels and vital signs in animal 
models.

Moringa oleifera leaves extract: 
400 mg/kg, 3 times daily for 2 
weeks.

Moringa oleifera 
leaves (60)

Moringa oleifera is used for treating inflammation, diabetes, cancer, and neuro-
protection due to its rich nutrient and bioactive compound content.

Moringa oleifera 
leaves (61)

Moringa oleifera is used for anti-aging by reducing age-associated problems and 
treating diseases like cancer, diabetes, immunosuppression, hepatic damage, and 
neurodegenerative disorders through its bioactive compounds.

Moringa oleifera 
leaves (62)

Moringa oleifera is used for neuroprotection against oxidative stress-induced 
damage by enhancing antioxidant activity, reducing free radicals, and preventing 
mitochondrial dysfunction in human neuroblastoma cells.

Moringa oleifera methanol extract: 
25 µg/mL

Moringa oleifera 
leaves (63)

Moringa oleifera is used for protecting retinal ganglion cells against glutamate-
induced DNA damage in retinal and neurological disorders.

Moringa oleifera seed extract: 5, 
10, 50, 100 µg/ml

Moringa oleifera 
seeds (64)

Moringa oleifera is used for preventing Alzheimer's disease progression by 
reducing gene expression involved in senescence, autophagy, and mitophagy, and 
promoting neuronal repair.

Moringin (MOR) conjugated with 
α-cyclodextrin: 0.5 µM

Moringa oleifera 
leaves, seeds (65)

Moringa oleifera is used for neuroprotection against oxidative stress-induced 
damage by increasing antioxidant activity, reducing free radicals, and preventing 
mitochondrial dysfunction in human neuroblastoma cells.

Moringa oleifera seeds: 25 mg/kg 
for 16 days.

Moringa oleifera 
seeds (66)

Moringa oleifera is used for neuroprotection against oxidative stress in human 
neuroblastoma cells, with high O2− scavenging and ROS scavenging properties.

Moringa oleifera leaf extract: 2.7 
mg/mL

Moringa oleifera 
leaves (67)

Moringa oleifera is used for treating virility, oxidative stress, inflammation, 
cancer, epilepsy, diabetes, cardiovascular issues, fertility, liver health, infections, 
kidney stones, and asthma.

Moringa oleifera 
leaves, stem, pods, 
seed, bark

(68)

Moringa oleifera is used for protecting against oxidative stress and apoptosis in 
neuroblastoma cells, by lowering ROS formation, restoring mitochondrial activi-
ties, and modulating vitagene expression.

Moringa oleifera extract: 10-150 
µg/mL

Moringa oleifera 
leaves (69)

Moringa oleifera is used for maintaining cell viability and modulating cholinergic 
and purinergic enzymes in microglial cells.

Moringa oleifera extract: 0.1-100 
μg/mL

Moringa oleifera 
leaves (70)
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Moringa oleifera is used for improving neurological disorders associated with dia-
betes by increasing antioxidant activity, reducing inflammation and neurotoxicity, 
and enhancing neurotransmitter levels.

Moringa oleifera 
seeds (71)

Moringa oleifera is used for antioxidant, antidiabetic, and neuroprotective effects 
in sucrose-induced diabetes without alteration from mistletoe infestation.

Moringa oleifera 
leaves (72)

Moringa oleifera is used for treating Alzheimer's disease and cognitive decline 
due to its anti-inflammatory, antioxidant, and cognitive-enhancing effects. (73)

Moringa oleifera is used for protecting against lead-induced neurotoxicity by at-
tenuating oxidative stress, inflammation, and apoptosis in the brain cortex of rats.

Moringa oleifera extract: 250 mg/
kg for 14 days

Moringa oleifera 
extract (74)

Moringa oleifera is used for antidiabetic effects due to its natural extracts and 
bioactive compounds that help in diabetes management and reduction of compli-
cations.

(75)

Moringa oleifera is used for antioxidant, anti-aging, and anti-neurodegenerative 
properties in Caenorhabditis elegans by extending life span, improving physi-
ological functions, and reducing oxidative stress.

Moringa oleifera 
leaves (76)

Moringa oleifera is used for neuroprotection due to its antioxidative, anti-inflam-
matory, and antiapoptotic effects, with potential for treating ischemic stroke. Moringa oleifera leaf (77)

Moringa oleifera is used for neuroprotection and dopaminergic neuron preserva-
tion in Parkinson's disease, enhancing dopamine levels and improving motor 
system health.

(78)

Moringa oleifera is used for hepatoprotection, antioxidant, neuroprotection, anti-
tumour, anti-inflammatory, anti-diabetic, and anti-cancer effects due to its rich 
phytochemical content.

Moringa oleifera 
leaves (79)

Moringa oleifera is used for enhancing concentration capability in adolescents 
through administration of M. oleifera leaf cookies.

Moringa oleifera leaf cookies: 5 g 
or 10 g for 14 days.

Moringa oleifera 
leaves (80)

Moringa oleifera is used for antioxidant, anticancer, hepatoprotective, antimi-
crobial, antiviral, anti-inflammatory, and neuroprotective effects due to its rich 
nutritional and phytochemical content.

Moringa oleifera 
seeds (81)

Moringa oleifera is used for neuroprotection and neuro-regeneration in sodium 
arsenite-induced neurotoxicity by reversing downregulation of Acetylcholinester-
ase concentrations.

Moringa oleifera extract: 5.0-7.5 
mg/kg bodyweight

Moringa oleifera 
leaves (82)

Moringa oleifera is used for improving cardiac functions and survival rates in 
myocardial infarction (MI) mice by suppressing oxidative stress, apoptosis, and 
cardiac fibrosis.

Moringa oleifera 
seeds (83)

Moringa oleifera is used for neuroprotective, antimicrobial, antiasthmatic, 
anti-malaria, cardioprotective, antidiabetic, antiobesity, hepatoprotective, and 
cytotoxic effects due to its rich phytochemical content. Studies have shown it to be 
safe with no adverse effects reported.

Moringa oleifera 
leaves, seed, bark (84)

Moringa oleifera is used for managing diabetes mellitus and its neurological com-
plications by exhibiting antihyperglycaemic and central nervous system effects. (85)

Moringa oleifera is used for abrogating oxidative stress-induced neurodegenera-
tion by increasing detoxifying markers and Nrf2/NF-kB pathway proteins, with 
GMG-ITC isolated from Moringa seeds.

Moringa oleifera 
seeds (86)

Moringa oleifera is used for neuroprotection in ischemic stroke by improving 
survival, reversing cognitive impairment, promoting hippocampal neurogenesis, 
and enhancing cholinergic function.

Moringa oleifera seed extract: 500 
mg/kg

Moringa oleifera seed 
extract (87)

Moringa oleifera is used for reducing neuroinflammation by inhibiting nitric 
oxide production and suppressing cytokine expression in microglial cells.

Moringa oleifera leaf extract: 25-
300 μg/mL

Moringa oleifera 
leaves (88)

Moringa oleifera is used for preventing nicotine-induced neurotoxicity by en-
hancing neuroplasticity, cognitive function, modulating energy metabolism, and 
reducing oxidative stress in laboratory animals.

Moringa oleifera: 200 mg/kg for 
28 days

Moringa oleifera 
plant (89)

Moringa oleifera is used for preventing and treating chronic diseases such as 
diabetes, heart disease, hypertension, and cancer.

Moringa oleifera 
leaves, pods, seeds, 
flowers

(90)

Moringa oleifera is used for treating diabetes and cancer due to its neuroprotec-
tive, hepatoprotective, antitumor, antimicrobial, and antidiabetic potential. (91)

Moringa oleifera is used for reducing oxidative brain damages caused by sub-
chronic chlorpyrifos (CPF) intoxication through its antioxidant and neuroprotec-
tive effects.

Moringa oleifera extract: 250-500 
mg/kg

Moringa oleifera 
leaves (92)

Moringa oleifera is used for ameliorating cuprizone-induced oxidative and nitro-
sative stress, memory decline, and neuronal deficits in the prefrontal cortex and 
hippocampus.

Moringa oleifera 
plant (93)

Moringa oleifera is used for mitigating oxidative stress-induced neuronal cell 
death and protecting neuronal integrity through GMG-ITC. GMG-ITC: 0.313–10 μg/ml Moringa oleifera 

seeds (94)

Moringa oleifera is used for preventing cognitive dysfunction in streptozotocin-
induced diabetic rats through its modulatory effects on biomolecules associated 
with cognitive function.

Moringa oleifera leaf and seed: 
2-4% diet supplementation for 14 
days.

Moringa oleifera leaf, 
seed (95)
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Moringa oleifera is used for anti-inflammatory, antioxidant, anti-cancer, hepato-
protective, neuroprotective, hypoglycemic, and blood lipid-reducing functions 
due to its rich phytochemical content.

Moringa oleifera: 100-400 mg/kg Moringa oleifera 
leaves (96)

Moringa oleifera is used for preventing nicotine-induced cerebellar injury by 
reducing chromatolysis, distortion of cerebellar cortical cells, and neurobehav-
ioural deficits.

Moringa oleifera: 200 mg/kg for 
28 days;

Moringa oleifera 
leaves (97)

Moringa oleifera is used for treating asthma, dysentery, intestinal cancer, and 
heavy metal detoxification due to its phytochemical content and medicinal 
properties.

Moringa oleifera 
leaves, seeds, bark, 
gum

(98)

Moringa oleifera is used for treating Alzheimer's disease (AD) by preventing and 
rescuing oxidative stress, cognitive impairments, tau hyperphosphorylation, and 
Aβ pathology.

Moringa oleifera extract: 200 mg/
ml for various pharmacological 
studies

Moringa oleifera 
leaves (99)

Moringa oleifera is used for treating painful diabetic neuropathy in alloxan-in-
duced diabetic mice due to its antinociception, glycemic control, and neuropro-
tective properties.

Moringa oleifera seeds: 40-80 
mg/kg

Moringa oleifera 
seeds (100)

Moringa oleifera is used for protecting against aluminium-induced neurotoxic-
ity by reducing degenerative features and preserving neuronal integrity in the 
temporal cortex.

Moringa oleifera extract: 300 mg/
kg for 28 days

Moringa oleifera leaf 
extract (101)

Moringa oleifera is used for nutritional support, pharmacological benefits, water 
and effluent treatment, and improving water quality due to its rich chemical 
constituents and medicinal properties.

Moringa oleifera leaf powder: 8 g 
daily for 40 days

Moringa oleifera 
seeds (102)

Moringa oleifera is used for treating neurological and psychological disorders by 
indigenous communities with ethno-phyto therapeutics. (103)

Moringa oleifera is used for treating or preventing Parkinson's disease (PD) by 
modulating inflammatory, oxidative stress, and apoptotic pathways with gluco-
moringin (GMG) and its bioactive form, moringin.

Moringin (GMG-ITC): 10 mg/
kg + 5 μL

Moringa oleifera 
seeds (104)

In this study, Moringa oleifera is used for treating cognitive dysfunction by inhib-
iting AChE, BChE, MAO, and oxidative stress.

Moringa oleifera seeds: 0.14-0.27 
mg/mL

Moringa oleifera 
seeds (105)

Moringa oleifera is used for combatting neurodegenerative diseases due to its rich 
phytochemical content, including minerals, vitamins, and antioxidants.

Moringa oleifera 
leaves (106)

Moringa oleifera is used for preventing and treating neurodegenerative diseases 
by exerting neuroprotective properties through isothiocyanates (ITCs) that acti-
vate the Nrf2/ARE pathway.

Moringa oleifera 
seeds (107)

Moringa oleifera is used for preventing and treating cerebral ischemia/reperfu-
sion (CIR) damage by counteracting oxidative stress and inflammation through 
GMG-ITC.

Glucomoringin isothiocyanate 
(GMG-ITC): 3.5 mg/ml with 30 μl 
enzyme.

Moringa oleifera 
seeds (108)

Moringa oleifera is used for managing dementia by improving cholinergic status, 
reducing lipid peroxidation, and oxidative stress in scopolamine-induced rats.

Moringa oleifera aqueous extract: 
2500 mg/kg for 15 days.

Moringa oleifera 
leaves (109)

In this study, Moringa oleifera is used for treating spinal cord injury by reducing 
inflammatory response, oxidative stress, and neuronal cell death through GMG-
ITC.

Moringa oleifera (GMG-ITC): 10 
mg/kg + 5 μl myrosinase daily in 
mice.

Moringa oleifera 
seeds (110)

Moringa oleifera is used for promoting axodendritic maturation and neuroprotec-
tion by enhancing neurite outgrowth, synaptogenesis, and neuronal survival in 
primary hippocampal neurons.

Moringa oleifera ethanol extract 
(MOE): optimal concentration of 
30 μg/mL.

Moringa oleifera 
leaves (111)

Moringa oleifera is used for protecting against brain damage and oxidative stress 
in ischemic stroke by decreasing infarction volume and oxidative stress.

Moringa oleifera leaf extract: 100, 
200, 400 mg/kg for 5 weeks.

Moringa oleifera 
leaves (112)

Moringa oleifera is used for enhancing spatial memory and neuroprotection in 
age-related dementia by reducing oxidative stress and improving cholinergic 
function.

Moringa oleifera leaf extract: 100, 
200, 400 mg/kg for 14 days.

Moringa oleifera 
leaves extract (113)

Moringa oleifera is used for neuroprotective support and therapeutic utility in 
Parkinson's disease (PD) through its phytochemicals and bioactive ingredients. (114)

In this study, Moringa oleifera is used for preventing epilepsy by reducing free 
radical damage and regulating protective neurotransmitters.

Moringa oleifera root extract: 350 
mg/kg orally for epilepsy preven-
tion.

Moringa oleifera root 
extract (115)

In this study, Moringa oleifera is used for protecting against focal cerebral isch-
emia by reducing brain infarct volume and oxidative stress damage.

Moringa oleifera leaf extract: 100, 
200, 400 mg/kg for 2 weeks in rats.

Moringa oleifera 
leaves (116)

In this study, Moringa oleifera is used for preventing and treating neurodegen-
erative diseases by hindering neurodegeneration and improving memory and 
cognitive function.

(117)

In this study, Moringa oleifera is used for preventing epilepsy due to its anticon-
vulsant properties and potential as a phytomedicine. (118)

In this study, Moringa oleifera is used for preventing and treating various disor-
ders by leveraging its bioactive constituent, kaempferol, which has a wide range of 
pharmacological activities.

Moringa oleifera 
plant (119)

In this study, Moringa oleifera is used for ameliorating Alzheimer's disease (AD) 
symptoms by inhibiting acetylcholinesterase (AChE), modifying monoamines, 
preventing amyloid aggregation, and providing antioxidant activity.

Moringa oleifera leaf 
extract (120)
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Moringa oleifera is used for protecting against chronic stress-induced brain lipid 
peroxidation by reducing malondialdehyde (MDA) levels through its glycosides, 
phytosterols, and polyphenols.

Moringa oleifera 
ethanolic and metha-
nolic extracts

(121)

Moringa oleifera is used for protecting against Alzheimer's disease (AD) by alter-
ing brain monoamines and electrical activity

Moringa oleifera leaf extract: 250 
mg/kg for Alzheimer's disease.

Moringa oleifera leaf 
extract (122)

Moringa oleifera is used for preventing and treating neurodegenerative and 
inflammatory disorders by leveraging its strong antioxidant properties

Moringa oleifera ed-
ible parts (123)

Does not specifically discuss moringa (124-128)

parts utilized (e.g., leaves, seeds, roots) Preparation methods (e.g., raw, 
aqueous extracts, ethanol-based solutions). Dosage forms (e.g., mg/kg 
for animal models or equivalent doses for human studies).

Cross-Disciplinary Collaboration among pharmacologists, botanists, 
and clinicians is key to establishing consensus on effective dosage 
ranges and standardized units of measurement. This strategy ensures 
alignment between preclinical and clinical research methodologies. 
Dosage Conversion for Clinical Relevance Researchers must include 
dose translation from preclinical (animal models) to clinical (human 
studies) applications using standardized scaling methodologies. This 
step is crucial for ensuring the clinical relevance of findings.

Implementation of Standardized Protocols and Open Data Resources 
Internationally harmonized protocols should be developed to foster 
methodological consistency. Additionally, open-access databases could 
store validated dosage information, serving as valuable resources for 
the scientific community. By implementing these guidelines, future 
research on Moringa oleifera can achieve greater methodological rigor, 
enabling the development of evidence-based applications and further 
enhancing its therapeutic potential.

CONCLUSIONS
The bibliometric examination of Moringa oleifera shows its 
antioxidant and phytochemical content makes it a promising 
neuroprotective agent. However, variations in dosage reporting, lack 
of plant component specificity, and different techniques hinder study 
progress. Due to dose-response research, precise reporting standards, 
interdisciplinary collaboration, clinical dosage translation, and 
harmonized methodology, standardization is essential. Future research 
can improve reliability, comparability, and application by addressing 
these problems and standardizing techniques. This progress will enable 
evidence-based medicinal applications and uncover Moringa oleifera's 
neuroprotective potential.
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