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ABSTRACT 
The efficacy of medicinal plants in disease prevention and treatment is influenced by multiple factors, 
among which dietary patterns play a crucial yet underexplored role. This review investigates the 
interplay between dietary habits and the pharmacological effectiveness of plant-based medicines. Drawing 
on ethnobotanical traditions, modern pharmacology, and nutritional science, the study explores how 
various dietary components—ranging from vitamins and flavonoids to omega-3 fatty acids and dietary 
fibers—modulate the bioavailability and action of phytochemicals. It highlights mechanisms through 
which diet affects gut microbiota, metabolic pathways, and inflammation, which in turn influence the 
therapeutic impact of herbal compounds. Special attention is given to a priori and a posteriori dietary 
patterns, regional ethnomedical practices, and their influence on plant-based healthcare strategies. The 
paper calls for an integrative, systems biology approach to fully understand these complex interactions 
and optimize personalized disease management strategies using dietary and herbal interventions. The 
findings underline the need for interdisciplinary research, public health strategies, and regulatory 
frameworks that account for dietary context in herbal medicine use. 
Keywords: Medicinal plants, Dietary patterns, Phytochemicals, Bioavailability, Herbal efficacy, Chronic 
disease prevention, Functional foods. 

INTRODUCTION 
Plants are highly diverse organisms in the biosphere and serve as a valuable source of therapeutics for 
treating degenerative and metabolic diseases. The World Health Organization lists 86 essential drugs, 16 
of which (41%) are derived from plants, primarily as low-potency extracts. These organisms produce a 
wide variety of primary and secondary metabolites that regulate growth, development, reproduction, and 
interactions with microorganisms, insects, and animals. These metabolites are synthesized through 
complex enzymatic networks, and they interact with biological macromolecules in other organisms, 
making them potential drugs. Chronic and immune-associated diseases also benefit from preventive 
approaches, with individuals suffering from obesity-related metabolic disorders facing higher risks due to 
altered gut microbiota and increased gut permeability, leading to inflammation. Previous research 
indicated that fiber-rich diets and probiotics can reduce disease severity by addressing these issues. 
Though multiple factors impact immune-associated diseases, diet remains a key area for intervention, 
with a plant-rich diet linked to lower instances of conditions like asthma and non-alcoholic fatty liver 
disease. However, most studies focus narrowly on dietary lipid or fiber content, overlooking the broader 
influence of overall dietary patterns on disease risk [1, 2]. 

Understanding Medicinal Plants 
Medicinal plants, or herbal medicines, are globally used, with rising interest mainly in developed 
countries, while developing nations have long utilized them. Traditional medicine practitioners not only 
treat but also diagnose, prevent diseases, manage pregnancies, and address infertility. In recent years, 
traditional medicine has gained significant attention, leading to debates about medicinal plants. Nigeria 
boasts extensive ethnomedical diversity and indigenous medicinal plant resources. The demand for herbal 
products is growing, driven by perceptions of fewer side effects and safety compared to conventional 
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drugs. Countries aim to develop evidence-based herbal products; however, regulatory officials and 
industries lack access to validation procedures. Existing literature on validation studies is scarce and often 
overlooks user perspectives. There’s an urgent need for timely safety and efficacy studies to prevent 
international trade disputes. Furthermore, non-professional involvement in health decision-making has 
increased, leading to conflicting interests that can hinder study progress. Over the past two decades, the 
popularity of herbal medicines has surged, positioning medicinal plants as valuable sources of 
phytochemicals for healthcare. Yet, the database for Asian medicinal plants is limited, despite many being 
researched for their health benefits. Thus, this study focused on reviewing literature regarding Asian 
medicinal plants and their health impacts [3, 4]. 

Dietary Patterns: An Overview 
The patterns of food which humans habitually consume are defined as dietary patterns, also referred to as 
dietary habits, styles, or intakes. Interesting aspects of dietary patterns include the trade-offs that occur 
when food intake changes and how consumption of certain foods is learned and perpetuated as individuals 
mature through their lifespans. As such, measurement of dietary patterns is a very broad area of study 
that encompasses psychological, sociocultural, and economic factors, as well as the more traditional 
aspects of nutrient and food intake measurement methodologies. Classification of research on dietary 
patterns is useful in attempting to reconcile the current diversity of approaches. Many types of dietary 
pattern “factors,” constructs, or indices have been studied. Broadly, these can be categorized as either a 
priori or a posteriori approaches. A priori approaches typically quantify adherence to any of a score of 
dietary guidelines. Wealth, convenience, access, and acculturation can have large influences on the ability 
of certain diets to be enacted. Caucasian ethnic European and people of other ethnic backgrounds differ in 
conventional Western beliefs and opinions about health and nutrition. It is most likely that these 
differences stem from ancestral patterns of food use and availability, cultural values, and ingestive 
practices. The degree to which a person’s habitual food intake adheres to each element of a priori dietary 
patterns can then be quantified to yield “scores” representing adherence to that dietary pattern. A priori 
approaches do not assume that consumption of any particular food group is “good” or “bad,” and therefore 
any systematic differences in food intake associated with health outcomes may potentially be [5, 6]. 

Interactions Between Diet and Medicinal Plants 

The efficiency of herbal medicines is influenced by various ethnomedical factors, including method of 
utilization and preparation, dosage, bioavailability and metabolism of the active compound in the human 
body, time of administration, an individual’s health condition, and drug and food interaction. Diet is 
perhaps the most important factor since it is essential for energy supply and health maintenance. 
Moreover, diet also contributes to various pharmacokinetic interactions by modulating the laboratory 
bioactivity of herbal medicines in terms of absorption, metabolism, bioavailability, and excretion. 
Upcoming research efforts focus on delineating food-herb-drug interactions with the aim of providing 
more personalized dosage regimens for herbal medicines. Such efforts complement those being 
undertaken to identify and disclose the various food and drug interactions of synthetic drugs. 
Nonetheless, extensive in vivo and clinical studies involving the multicomponent, multitarget, and 
multipathway features of herbal medicines in medicinal food studies with respect to their efficacy, 
metabolic and safety profiles, and drug interactions need to be performed. Such studies are far from easy 
due to the chemical complexity and diversity of dietary plant sources and food items. More understanding 
of how plant chemicals affect human metabolism is needed, and a holistic view of how dietary compounds 
alter overall herbal medicine utilization is key to successful research efforts. In this regard, a dynamic 
system biology approach involving metabolomics, proteomics, genomics, bioinformatics, and 
bioengineering of dietary compounds and herbal medicines can provide the future overviews of herb 
metabolism and explain how food compounds affect daily intake, utilization, and efficacy of herbal 
medicines. This review aims to provide an overview of how selected common dietary factors including 
vitamins, flavonoids, curcumin and piperine, glucosinolates, allylic thiocyanate, phytosterols and plant 
sterols, branched-chain amino acids, omega-3 polyunsaturated fatty acids, and gallated compounds affect 
the bioactivity of select herb medicines in disease prevention and management. A brief discussion of 
dietary patterns affecting herb drug interaction is also provided [7, 8]. 

Case Studies: Dietary Patterns and Medicinal Plants 

Herbal medicine, an alternative system of medicine, has been practiced for thousands of years. Since 
antiquity, people have been using plants for a wide variety of purposes, including for the treatment of 
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diseases 1. A wide range of natural products derived from plants, fungi, microbes, and animals have been 
employed in folk medicines. Plant-derived medicine is widely utilized globally, serving as a primary 
health care source for millions. Plants are used in the United States, China, India, Brazil and virtually 
every culture to prepare medicines. Ayurveda, Unani, ancient Chinese and Thai methods of medicine all 
suggest the use of single plants or plant-derived formulations for health and beauty purposes. Health 
systems all over the world are focused on alternatives for prevention and treatment of drugs and side 
effects. During several centuries of empirical use and experimentation, the active principles of some of 
these agents, and the ones more prevalent, have been isolated, characterized, and their effects in biological 
systems studied. As with most scientific advances, many discoveries have been opportunistic, often made 
in response to an established medical need. As with biologically active natural products, most present-day 
drugs approved for human or veterinary use are either natural products or derived from natural 
compounds. Considerable effects have been observed with some plants or yet untested plants using a new 
way of treatment, such as Old gram technology or coatless HPM or some analyzing spectroscopy. 
According to WHO, more than 2000 species of plants are used worldwide for medicinal purposes, and 
these have been shown to be sources of nearly half of all medicines in common use today. WHO estimates 
that many herbs still await recognition by generous and scientific research, and may one day emerge as 
the leading players on the medical front. In recent years, knowledge about certain synthetic drugs and a 
few essential quick acting over-the-counter based products has drawn great attention and focus to the 
knowledge and use of alternative silent plant based medicines that warrant recognition through clinical, 
analysis and established scientific research [9, 10]. 

Mechanisms of Action 
Dietary medicinal plants contain bioactive phytochemicals that may serve as remedies for various 
diseases. Their active principles are acknowledged in both traditional and modern medicine, but the 
health benefits derived from various plant-based diets can significantly influence plant chemistry and 
bioactivity. The most significant evidence for changes in human health due to dietary shifts is observed in 
cardiovascular disease (CVD) in the United States, which has seen a nearly one-third reduction in 
mortality over the last sixty years, particularly from coronary heart disease. Four dietary changes likely 
contributing to this decline include reduced cholesterol intake, increased fiber consumption, lower 
saturated fats, and more fruits and vegetables. These diet-related diseases are largely preventable through 
improved lifestyle choices. Research has aimed to unpack the mechanisms behind the health benefits of 
plant-based diets, examining bioactive components, their physiological effects, and the changes brought 
about during fermentation. Diets abundant in fruits, vegetables, whole grains, nuts, and legumes likely 
modulate gut microbiota and reduce chronic inflammation, correlating with reduced chronic disease risk. 
Additionally, studying adherence to the Mediterranean diet reveals various health-promoting 
mechanisms impacting cardiovascular health. Overall, the mechanisms by which plant-based diets benefit 
health are diverse and interconnected, indicating that focusing on a single pathway offers an incomplete 
understanding of diet-disease interactions [11, 12]. 

Role of Nutrients in Herbal Efficacy 

Nutrients, natural products, secondary metabolites, medicinal plants, phytochemistry, herbal efficacy, 
combinatorial chemistry, functional foods. In recent decades, the efficacy of plant-derived medicinal 
agents has been extensively studied, focusing on individual secondary metabolites and their specific 
effects. A holistic approach investigating the target-modulating effects of herbal mixtures within single 
pathways could significantly contribute to drug discovery. The pathways influenced by these mixtures are 
often well understood, opening avenues for discovering new functional foods or alternative medicines 
based on effective combinations. One principle involves combining plant-derived nutrients that modulate 
pharmacokinetic processes, impacting the bioavailability of secondary metabolites. Validating the 
metabolism modulatory efficacy of such mixtures is crucial as the efflux/absorption ratio of tested 
compounds varies widely, often resulting in low bioavailability. Remarkably, the addition of RLN 
enhances the absorption of extracted compounds, increasing their cell uptake by up to five times. The 
study emphasizes that herbal mixtures contribute to significant food-drug interactions that can be either 
balancing or synergistic. However, understanding the target selectivity of herbal compositions is 
complex, requiring a comprehensive methodology seen in recent research. Proper screening, preparation, 
and quality control of bioactive mixtures are essential for developing high-quality functional foods with 
potential benefits. RLN-modulated herbal mixtures show promise for functional food development [13, 
14]. 
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Dietary Patterns in Disease Management 
The impact of a dietary pattern on chronic diseases has drawn considerable research attention among 
epidemiologists and nutritionists. In adults, close attention has been paid to the association between 
dietary patterns and chronic diseases, whereas little evidence has been reported in rural populations. To 
fill the gap, an exploratory factor analysis was utilized to derive the dietary patterns, and logistic 
regression models were applied to evaluate the association between dietary patterns and chronic diseases. 
Five dietary patterns were identified by factor analysis: “Traditional Chinese diet pattern,” “Western diet 
pattern,” “Snacks and condiments diet pattern,” “Seafood and dairy diet pattern,” and “Fruits and 
vegetables diet pattern.” Very different relationships were observed in the link between dietary patterns 
and chronic diseases. The effect of dietary pattern on chronic diseases was statistically significant . The 
association between dietary patterns and chronic diseases was a complex issue. From the population 
under study, it was concluded that dietary patterns were associated with the prevalence of chronic 
diseases in a rural population, and the strength of the association depended greatly on the nature of the 
chronic diseases. Lots of studies have reported the association between dietary patterns and chronic 
diseases. However, studies were generally performed in special populations with non-representative 
sampling. In rural populations, little evidence could be found concerning the association between dietary 
patterns and chronic diseases. As a result, such an analysis was desired to provide the broader 
understanding of the relationship between dietary patterns and diseases [15, 16]. 

Ethnobotanical Perspectives 

Ethnobotany is a growing branch of ethnomedicine focused on the interplay between plants, culture, and 
health. There is increasing interest among the public and health professionals in ethnobotanical 
knowledge regarding plants that contribute to wellbeing and disease treatment. Recent ethnobotanical 
studies have gained recognition for their scientific and commercial value, helping to understand the 
biological importance of plants and promoting innovative health products. However, the effectiveness of 
traditional plant folk remedies is often poorly understood, and checking ingredients for contaminants 
remains basic. Some cultures retain extensive traditional knowledge on plant health benefits, often shared 
by elder practitioners. This information encompasses cultivation, preparation, and usage, highlighting 
complex health choices. Globalization and interest in indigenous herbs have prompted entrepreneurs 
from wealthier regions to explore these traditional remedies. Nonetheless, many indigenous cultures are 
unprepared for commercialization, raising concerns about cultural appropriation, ethics, and intellectual 
property rights linked to ethnobotanical resources. Scientists warn that exploiting such knowledge may 
lead to a loss of cultural heritage, similar to past experiences of other societies. Additionally, patenting 
traditional herbal remedies has caused tensions between industrialized nations and those rich in 
biodiversity. Suggestions for protective measures aim to balance interests on both sides [17, 18]. 

Challenges in Research 
Given the rise of diet-related diseases like obesity and metabolic syndrome, plant-based diets and their 
bioactives are key research focuses. However, bioactive compounds are complex mixtures that require 
careful dose control for efficacy assessment. Current analytical methods often fall short in characterizing 
the active components of medicinal plants and food matrices. Additional challenges arise from compounds 
undergoing metabolic changes or being highly polar or volatile. Computational chemistry may be needed 
to enhance pharmacokinetics and biological activity prediction. Understanding toxicology mechanisms 
related to bioactives and healthy food interactions through systems biology modeling remains crucial. 
The rise in mycotoxins due to environmental factors emphasizes the need for thorough testing of 
common botanicals. Advanced bioreactor models integrating gastrointestinal, liver, and respiratory 
systems alongside intestinal microbes are urgently required. These models should include enzymatic 
mixtures, nanoparticle delivery systems, controlled bioaerosol collection, and assays simulating immune 
responses, which are currently lacking. The biodiversity of medicinal plants offers vast avenues for 
metabolite exploration, but research is predominantly focused on specific regions. Plant-based diets are 
gaining traction as nutritional interventions for chronic diseases, raising concerns about their potential 
inflammatory effects. Therefore, examining the biochemistry and cellular signaling of notable plant-based 
ingredients is essential for understanding their cardiovascular health impacts [19, 20]. 

Future Directions 
Investigating the action mechanisms of medicinal plants necessitates addressing several limitations tied 
to their compounds. Key plants and compounds, particularly those that are bioavailable and suitable for 
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oral intake by a wide population, are vital for understanding efficacy. A thorough characterization of 
compounds is necessary to advance research. High-throughput screening systems are crucial for rapidly 
evaluating unknown action mechanisms. Developing a comprehensive profiling strategy that maps tissue 
actions is also important. The prevalent use of herbal medicine can shorten screening time and supports 
the creation of classification libraries based on common action targets. To further clarify action 
mechanisms, advanced strategies and platforms are required. The successful application of difference-in-
difference with fluxome-based metabolomic pathways in studying ginsenosides and their effects on DSS-
induced colon inflammation will enhance herbal medicine research. Future efforts will aim at 
commercializing effective herbal remedies, with approved drug-like compounds, whose mechanisms are 
well understood, being ideal candidates. Yet, expanding medicinal plant applications faces challenges from 
regulatory and economic angles. Utilizing electronic archives can help speed up the identification of safe 
plants with unknown efficacy across various ethnic backgrounds. Comparative metabolomics and 
proteomics on leading herbal medicines can unveil resources in overlooked ethnic groups, while 
computational and network pharmacology can enhance the understanding of interaction patterns in 
undocumented plants [21-24]. 

Policy Implications 

A coordinated transdisciplinary approach involving diverse stakeholders is essential to bridge the 
innovation-adoption gap in the use of medicinal plants (MDs). Effective collaboration among 
policymakers, healthcare providers, traditional and herbal practitioners, and scientists is crucial. A holistic 
framework should guide this effort, utilizing qualitative social sciences for stakeholder engagement. 
Community involvement is key to promoting responsible MD use, ethical collection, and quality control 
of herbal products through workshops and seminars. Advocacy with local journalists will raise public 
awareness. Developing research capacities tailored for young researchers in developing countries is vital, 
facilitated by mentoring workshops and ongoing interactions with experienced researchers. 
Strengthening community engagement and targeted research can enhance the marketing and safety of 
MDs, maximizing their health benefits. Assessment of medicinal plants should include efficacy 
evaluations linked to dietary habits and supplements. The herbal dietary supplement market is poised for 
significant growth, necessitating a deep understanding of their interaction with dietary practices. For 
instance, hydrolyzable tannins in grape supplements can reduce cholesterol by affecting liver enzymes 
influenced by dietary availability. Future research will employ a plant-based diet and health database to 
establish dose-response relationships and explore the impact of dietary richness on health outcomes 
through various dietary measures [25-28]. 

CONCLUSION 
The intersection of dietary patterns and medicinal plant efficacy represents a promising frontier in 
integrative medicine and disease management. While plant-based therapies continue to gain global 
traction due to their perceived safety and cultural acceptance, their true potential remains contingent 
upon broader lifestyle factors, notably diet. As this review underscores, dietary components significantly 
influence the pharmacokinetics and therapeutic value of herbal remedies by affecting absorption, 
metabolism, and overall systemic interactions. Yet, existing research often isolates these variables rather 
than examining them within real-world dietary contexts. Moving forward, a systems biology perspective 
incorporating ethnobotanical knowledge, metabolic profiling, and clinical validation is imperative for 
establishing effective, personalized interventions. Bridging the gap between traditional wisdom and 
modern science will not only enhance therapeutic outcomes but also inform regulatory standards, foster 
cultural sensitivity, and ensure ethical application in global health practices. A multidisciplinary and 
culturally informed approach will be vital for translating these insights into equitable and effective public 
health strategies. 
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