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ABSTRACT 

This review aims to delinate between photosynthesis and neurological health of 

man and how diets particularly antioxidant flavonoids, polyphenols and terpenoids 

are able to protect the human central nervous system. These compounds which are 

produced from photosynthesis are associated with less inflammation and enhanced 

cerebral function especially in neurodegenerative disorders such as alzheimer or 

parkinsons. The significance of the neutral redox state, and the involvement of the 

gut microbiome in converting these antioxidants to bioactive forms are also 

explained. According to this review, the author calls for the synthesis of traditional 

medicinal practices and clinically therapeutic practices to form dietary 

intercessions aimed at improving neurological health. 

Keywords : Photosynthesis, Neuroprotection, Antioxidants, Flavonoids, Oxidative, 

Cognitive, Neurodegeneration 

 

I. INTRODUCTION 

 

The green plants photosynthesis is known as the 

green process through which plants such as algae 

besides some bacteria convert light energy to 

chemical energy. Not only does it maintain the 

overall level of oxygen of the planet Earth but also it 

synthesizes organic substances that are mainly 

required for performing biological type of actions. 

Recent works mainly show that photochemical 

processes maybe have not only the ecological 

functions but also the impact on human neurological 

processes. Particularly, the release of oxygen and 

particular secondary products, including flavonoids, 

polyphenols and terpenoids originating from 

photosynthesis, was associated with neurotrophic 

effects. The polyphenols present in fruits, vegetables, 

and herbal products decrease oxidative stress and 

improve human brain abilities and neurodegenerative 

diseases as Alzheimer’s and Parkinson’s. Therefore, it 

could be stated that the biomedical view at the 

process of photosynthesis might inspire new 

approaches in diet and pharmacology related to 

neurological protection and the absence of 

neurodegenerative diseases. 

 

II. LITERATURE REVIEW 

Photosynthesis, neuroprotection, oxidative stress 

reduction 

According to Mohd Sairazi et al. 2020, This review 

examines the processes that govern health, sickness, 

and ageing from the redox perspective and reveal the 

cell signalling pathways that control oxidative as well 

as reductive stress. It considers the effects of food 

ingredients and preservatives with antioxidants 

including Curin, polyphenols, vitamins, carotenoids 

and flavonoids and the function of some hormones, 
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including irisin and melatonin on redox equilibrium 

in animal and human cells (Mohd Sairazi et al. 2020). 

The review shows how the deviations from the 

optimal redox conditions affect inflammation allergic 

reactions, aging and autoimmune responses with 

special reference to oxidative stress in the vascular 

system, kidneys, liver, and Brain. Further, the use of 

hydrogen peroxide as an intracellular and paracrine 

signaling agent is also described. BMAA, 

cylindrospermopsin, microcystins and nodularin are 

described as toxic food and environmental pro-

oxidants that may interfere with redox chemistry. 

 
Figure 1 :  Mechanism of antioxidative stress after 

supplementation with polyphenolic overdoses 

(Source: Mladenov et al. 2023) 

Secondary metabolites, cognitive function 

improvement 

According to Sharifi-Rad et al. 2020, Flavonoids are 

the large group of the dietary compounds enriched 

with the antioxidant, ant-inflammatory, antiviral and 

antibacterial ability. These compounds have received 

much attention as candidates for therapeutic 

treatment in biomedicine and have been employed by 

traditional complementary medicine systems for 

several generations. These herbal formulations 

contain multiple active pharmaceutical ingredients 

that generate the therapeutic effects through multiple 

targets and pathways interactions. Current techniques 

enable the researcher to isolate active ingredients in 

complementary medicine, locate the site of action and 

still explain the intricate mechanisms that relate to 

therapy (Sharifi-Rad et al. 2020). More recent work 

has quantitatively shown that gut bacteria are 

essential for metabolizing flavonoids into further 

bioactive metabolites that have equal to and 

sometimes greater antioxidant and anti-inflammatory 

potential than the parent flavonoid molecule and can 

even show antitumor and neuroprotective effects. A 

certain diet rich in prebiotic will enhance the 

development and survival of some good bacterial 

strains while discouraging the growth of bad bacteria.  

The state of the gut is central to the health of a body, 

bear in mind that it is connected to different organ 

systems. Some flavonoids in the diet can get to the 

neurons of the brain through the vagus nerve or the 

blood and produce positive neurological impact. This 

becomes particularly the case in diseases such as 

autism, bipolar disorder, Alzheimer’s and Parkinson’s 

which are accompanied by symptoms such as; mood 

swings, depression, anxiety, motor dysfunction and 

Dementia respectively. Native flavonoids when taken 

individually have demonstrated potential in 

diminishing tissue inflammation, nonetheless, the 

challenge of managing the targeted therapeutic 

concentration persists thus only being useful when 

used in assisting therapeutic schemes instead of being 

standalone incident treatments. 

Flavonoid metabolites, derived from theinteraction 

between gut microbiota and flavonoids, including HA, 

PA, urolithins and γ-Val, have displayed antioxidant 

and anti-inflammatory effects, enhance mitochondrial 

biogenesis, and improve cerebral blood flow making 

them ideal agents for biotherapy. They should be 

further investigated on their effectiveness in 

neurological disorder treatments using experimental 

studies. 
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Neurodegenerative disease, plant-based compounds 

According to Chandran and Abrahamse, 2020, 

Neurodegenerative disorders are clinical syndromes 

which are associated with a progressive loss of 

neurons and their connectivity within the nervous 

system. They are mainly carried out on neurons 

blocking their function and consequently causing 

problems of movement, thought processing, 

coordination, sensation and muscle strength. Stress-

induced molecular markers including intracellular 

protein accumulation, increased production of 

reactive oxygen and nitrogen molecules, 

mitochondrial impairment, and neuroinflammation 

have been recognized as some of the most important 

factors that cause neuronal lesion (Chandran and 

Abrahamse, 2020). To date, there are no disease-

modifying treatments for NDs, and most available 

treatments produce only limited relief of symptoms 

and a slowing down of the disease advancement.  

Nowadays, phytochemicals isolated from different 

plant organs have become popular because of their 

therapeutic properties due to their antioxidant, anti-

inflammatory, anti-apoptotic, anticancer and 

antimicrobial activity as well as neuro, hepato and 

cardio-protective effects. Thus, while synthetic 

compounds have been recognized for their 

pharmacological application involving treatment of 

neurodegenerative diseases, emphasis has now been 

shifted to plant derived bioactives. Therefore, the 

right choice of these plant derived active compounds 

or formulations could complement the existing 

treatments through interaction. Initial in vitro and in 

vivo investigations suggest the abilities of these 

bioactives to address the oxidative stress linked 

proteins, inflammatory markers, apoptotic factors, 

and protein aggregation. Specifically for this review, 

the neuroprotective action of various plant extracts 

especially in the motor areas is described along with 

the molecular actions such as antioxidant, anti-

inflammatory, anti-amyloid, anti-cholinesterase and 

anti-apoptotic in NDs. 

 
Figure 2: Apoptosis is triggered through the activation 

of intrinsic 

(Source: Shoaib et al. 2023) 

 

III. Methods 

Data collection Method 

Data for this research therefore included information 

from secondary sources of literature such as peer-

reviewed journals, books as well as other online 

credible sources on the effects of photosynthesis 

mechanisms on human neurological system. Sources 

like Pub med, google scholar and scopus were 

searched to review literature (Adams and Petruccione, 

2020). These were photosynthesis, neurological 

health, flavonoids, antioxidants, and neuroprotection.  

The article search was conducted according to the 

topic relevance, methodological quality, and hence 

the evidence that was strong enough that pointed at 

biochemical functions of photosynthesis and allied 

pathways that might positively influence the health 

of human brain. 

Data Analysis Method  

In data analysis, a secondary review approach was 

used to comprehensively examine the literature that 

was collected, as well as critically synthesize these to 

find patterns or trends. Thus, it was made an attempt 

to assess the effect of photosynthetic byproducts 

including flavonoids and other secondary metabolites 

on neurological system through a qualitative content 

analysis  (Demmig-Adams et al. 2020). Important 

variables like antioxidant capacity, anti-AIDS 

property and neuroprotection also have been 
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categorized and rated based on their relevance in 

neurological diseases. The results were then, 

compared across the studies, not only to determine 

patterns but also to identify discrepancies, so that the 

role of the photosynthetic mechanisms in sustaining 

human neurological health and approach to 

neurodegenerative diseases can be best understood. 

 

IV. Result 

Photosynthesis and Neuroprotection through Redox 

Regulation 

It is clear that the processes of health, disease, as well 

as aging are critically dependent on the redox state, 

which governs cellular redox homeostasis. The review 

acknowledges the following whereby signaling 

pathways reduce oxidative and reductive stresses 

thereby affecting neuronal status: Reducing agents 

involve food components with antioxidant function 

which include curcumin, polyphenols, vitamins, 

carotenoids and flavonoids (Yang et al. 2020). These 

compounds have been demonstrated to act to reverse 

variations in redox state away from the normal state 

which leads to inflammation, ageing and autoimmune 

responses.  

However, unique elements of the oxidative stress 

procedures in the essential organs, particularly the 

brain, in addition to the two-faced aspect of peroxide 

from hydrogen are highlighted. Thus, there was 

worry that cyanotoxins such as BMAA or β-N-

methylamino-l-alanine may change redox state and 

exacerbate neurodegenerative illnesses. 

Cognitive Function Improvement through Flavonoids 

A group of dietary compounds called flavonoids has 

recently elicited interest due to its neuroprotective 

effects. These properties can enhance brain function 

and reduce inflammation in the brain, to enhance 

general neurological health. New studies in the past 

few years have also pointed out how gut microbiota 

contributes to the production of bioactive metabolites 

from flavonoids which may have enhanced 

pharmacological benefits (Lupette and Benning, 2020).  

The metabolites in question have been linked to a 

number of disorders, including bipolar disorder, 

autism, Alzheimer's disease, along with Parkinson's 

disease. They also have remarkable effects on the 

brain. Though natural flavonoids have a significant 

anti-inflammatory function, it is not simple to attain 

the requisite therapeutic concentration. Since 

microbiome-derived compounds like urolithins along 

with protocatechuic acid are generated from gut 

bacteria and enhance brain capillary density and 

oxidative integrity, they open the door to new 

neuroprotective approaches. 

 
Figure 3 : The potential Flavonoids for the treatment 

of Neurodegenerative diseases 

(Source: https://www.mdpi.com/1422-

0067/20/12/3056) 

Plant-Based Compounds in Neurodegenerative 

Disease Management 

Neurodegenerative diseases are clinical syndromes 

that involve progressive neuronal loss and advanced 

functional deficits of the brain. The most noticeable 

identification made in the review is related to the 

plant derived bioactive compounds as the molecules 

of potential therapeutic interest because of their 

diverse biological actions (Park et al. 2020). These 

compounds include antioxidants, anti-inflammatory 

agents, anti-apoptotic agents and neuroprotectants 

which fit the biochemical changes required to treat 

the neurodegenerative disorders.  

Several in vitro and in vivo pilot examples show that 

these compounds can regulate protein levels and their 
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function associated with oxidative stress and 

neuroinflammation. Thus, through the right choices 

of plant derived formulations integration, they can 

improve standard treatment solutions and bring new 

possibilities of the Neurodegenerative diseases 

sufferings. This means that plant-based interventions 

are now ‘unique blend of traditional practice and 

pharmacology’ to manage these intricate disorders 

proficiently. 

 
Figure 4: Natural products in the management of 

neurodegenerative diseases 

(Source: 

https://nutritionandmetabolism.biomedcentral.com/ar

ticles/10.1186/s12986-024-00800-4) 

V. Discussion 

The interconnection between photosynthesis and 

neuroprotection help to explain how specific 

processes need to be balanced in order to constantly 

maintain the important aspect of the redox state. 

Oxidative stress is an important area of signaling 

pathways due to the importance of protection of 

neuronal tissues as oxidative damage negatively 

impacts cognition and/neurodegeneration (Nunes-

Costa et al. 2020). The review provides an argument 

and a call for the requirement of dietary antioxidants, 

including curcumin and flavonoids, to maintain redox 

homeostasis and address inflammation and age-

related disease. This shows that nutrition directly 

influences neuronal health which increased the 

possibility of using diet for prevention for 

neurodegenerative diseases. 

However, what makes the flavonoids even more 

important is their ability to enhance cognition 

function among individuals. The fact that they can be 

metabolized into bioactive compounds by the resident 

gut microbiome makes them more challenging to 

evaluate for their therapeutic activity (Antonelli et al. 

2020). This interaction imply that there is a need to 

ensure a proper microbiota balance in order to 

enhance the protective capabilities of flavonoids in 

diet on the neurons amid various neurological 

diseases. 

 
Figure 5 : Photosynthetic metabolism under stressful 

growth conditions 

(Source: https://www.mdpi.com/2223-7747/9/1/88) 

Challenges involving the potential role for plant 

derived bioactive compounds in alleviating 

neurodegenerative diseases reflect an increasingly 

trend of acceptance of traditional medicine in modern 

treatment paradigms (Socaciu et al. 2020). This is 

because the antioxidant and anti-inflammatory 

properties of these compounds apart from correcting 

the biochemical changes observed in 

neurodegenerative disorders, they correct all round 

aspect of the diseases. This move towards including 

plant based therapies is a promising line of 

development in the optimisation of existing treatment 
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approaches to increase the quality of life of patients 

with NAD. 

 

VI. Future Directions 

 

There is a need to carry out subsequent studies on 

increased windows clinical trials investigating the 

neuroprotective roles of specific photosynthetic 

byproducts; flavonoids and other secondary 

metabolites. Studying the relationship between these 

compounds and the human microbiota will be 

essential to improve the treatment regimens (Akula 

and Mukherjee, 2020). Moreover, understanding the 

molecular targets through which these compounds 

influence oxidative stress, and neuroinflammation 

could provoke new therapeutic strategies. Integrating 

findings from traditional therapies and modem 

phytomedicine may even further the provision of 

plant derived anti-Neurodegenerative disease 

treatments that enhance a patient’s prognosis. 

 

VII. Conclusion 

 

Here mainly conclude that Photosynthesis and 

human neurological health are strongly connected 

with the importance of dietary antioxidants from 

photosynthetic sources. Organic compounds 

including flavonoids, polyphenols and terpenoids 

have been reported to decrease oxidation, improve 

cognition and confer protection on neurodegenerative 

diseases.  

 

This review delves into the significance of the gut 

microbiome's metabolic ability and the redox balance 

in transforming these agents into brain-beneficial 

active compounds. The growing body of research on 

plant-derived bioactive substances provides 

compelling evidence in favor of the synthesis of 

conventional and orthodox medications.  
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