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Abstract  

Aim: To synthesize the essential (key, high-frequency) medicinal uses of commonly cited flora species and plant-

derived essential oils, and to link these uses to major bioactive constituents and evidence trends.  

Methods: A scoping review approach was used. We searched authoritative global health sources and peer-

reviewed reviews and ethnobotanical surveys, prioritizing studies describing (i) species used in traditional care, 

(ii) major therapeutic indications (e.g., infections, inflammation, skin disease, respiratory complaints), and (iii) 

phytochemical classes or essential-oil constituents plausibly explaining bioactivity. Evidence was summarized 

narratively with attention to safety/toxicity signals.  

Results: Across diverse ethnobotanical settings, medicinal uses cluster around a few high-burden symptom 

complexes: infectious diseases (skin, gastrointestinal, respiratory), inflammatory pain conditions, wound care, and 

supportive well-being practices. Leaves are frequently used plant parts in community practice, and essential oils 

rich in monoterpenes/phenolics show consistent in-vitro antimicrobial and anti-inflammatory activity, though 

strain-specific variability and concentration-dependent irritation/toxicity are key limitations.  

Conclusion: A relatively small set of flora species repeatedly appear across traditional medical systems for 

infections, inflammation and skin conditions. Translational research should prioritize standardized botanical 

identification, chemical profiling, clinically relevant dosing, and rigorous safety frameworks to support responsible 

integration into health systems. 
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Introduction 

Flora species have shaped human therapeutics for 

centuries through household remedies, codified 

traditional medical systems, and as sources of 

modern pharmacological agents. Across many 

regions of the world, plant-based medicines continue 

to serve as the first point of care for common health 

problems such as respiratory complaints, digestive 

disturbances, skin infections, wounds, and 

inflammatory pain. The World Health Organization 

has repeatedly highlighted the widespread use of 

traditional, complementary and integrative medicine 

across countries and cultures, while emphasizing the 

importance of ensuring quality, safety, effectiveness, 

and appropriate integration of such practices into 

formal health systems. This continued reliance on 

medicinal plants reflects not only cultural traditions 

but also accessibility, affordability, and long-standing 

empirical knowledge passed down through 

generations. 

Among plant-derived therapeutics, essential 

oils represent a particularly important group. These 

are complex mixtures of volatile secondary 

metabolites, mainly terpenes, terpenoids, and 

phenylpropanoids, which are responsible for the 

characteristic aroma and many of the biological 

activities of plants. Essential oils and other 

phytochemicals have been extensively investigated 

for their antimicrobial, antioxidant, and anti-

inflammatory properties, making them relevant to 

prevalent community health conditions such as skin 

and soft tissue infections, respiratory tract symptoms, 

gastritis-like complaints, wound healing, and 

inflammatory dermatoses. Experimental studies have 

demonstrated that several plant extracts and essential 

oils can inhibit microbial growth, modulate 

inflammatory pathways, and reduce oxidative stress, 

providing biological plausibility to many traditional 

claims. However, translating this evidence into 
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clinical practice remains challenging. The chemical 

composition of plant products can vary widely 

depending on species, geographical origin, climate, 

harvesting time, and methods of processing and 

extraction. In addition, bioactivity is often strain-

specific and concentration-dependent, and 

inappropriate use may result in adverse effects such 

as skin irritation, allergic reactions, or systemic 

toxicity, particularly when products are ingested or 

used without proper dilution. 

In this context, the present work seeks to 

develop a research-oriented synthesis of the essential 

medicinal uses of flora species by integrating 

ethnobotanical patterns, phytochemical rationale, and 

safety considerations. The intention is to summarize 

the high-frequency therapeutic indications for 

commonly cited medicinal flora species, particularly 

those repeatedly used across different traditional 

systems. At the same time, the study aims to map the 

major phytochemical classes and essential oil 

constituents that plausibly support these medicinal 

uses, thereby linking traditional knowledge with 

contemporary scientific understanding. Attention is 

also given to identifying current evidence trends and 

limitations, especially the gap between in-vitro or 

experimental findings and clinically relevant 

outcomes. An equally important focus is the 

identification of key safety signals and responsible-

use considerations, as the perception that “natural” 

products are inherently safe may lead to misuse and 

preventable harm. 

The need for such a synthesis arises from the 

persistent gap between widespread community use of 

medicinal plants and their evidence-based integration 

into modern healthcare. Despite extensive use, 

clinical translation is often hindered by inconsistent 

botanical identification, lack of standardization in 

preparation and dosing, variability in chemical 

composition, and inadequate documentation of 

adverse events. Global and national strategies have 

repeatedly underscored the necessity of strengthening 

the scientific evidence base and regulatory 

frameworks governing traditional medicine products 

and practices. By systematically connecting what is 

commonly used in ethnobotanical practice with why 

it may be biologically effective and how it can be 

used safely, this narrative synthesis aims to support 

future clinical research, inform community health 

education, and contribute to rational policy planning 

for the integration of medicinal flora species into 

contemporary healthcare systems. 

 

Methodology  

A scoping review methodology was adopted to 

comprehensively map the available evidence on the 

essential medicinal uses of flora species and plant-

derived essential oils. This design was chosen to 

capture the breadth of existing literature across 

traditional knowledge systems, experimental studies, 

and policy-oriented documents, rather than to 

evaluate the effectiveness of individual interventions. 

The approach allowed inclusion of diverse study 

types and facilitated an integrated understanding of 

ethnobotanical use, phytochemical rationale, and 

safety considerations. 

Data were collected through a structured 

search of multiple sources. Authoritative global 

health and policy resources were consulted to 

understand the extent of traditional medicine use and 

its integration into health systems. In addition, peer-

reviewed review articles focusing on essential oils 

and plant extracts, particularly those addressing 

antimicrobial, anti-inflammatory, antioxidant, and 

aromatherapy-related evidence, were included. 

Ethnobotanical surveys documenting medicinal flora 

species and their therapeutic indications in 

community settings were reviewed, with particular 

attention to recent regional documentation from 

India. To address safety aspects, toxicological 

references, clinical guidelines, and reports on 

essential oil poisoning and adverse effects were also 

examined. The search strategy combined keywords 

and concepts such as “medicinal plants,” “flora 

species,” “ethnobotanical survey,” “traditional 

medicine,” “essential oils,” “antimicrobial,” “anti-

inflammatory,” and “toxicity,” used singly and in 

combination to maximize retrieval of relevant 

literature. 

Eligibility criteria were defined prior to data 

extraction. English-language sources were included if 

they described medicinal uses of clearly identified 

flora species, reported on essential oils or major 

phytochemical classes associated with therapeutic 

effects, or provided safety and toxicological 

information relevant to medicinal use. Sources were 

excluded if they lacked clear botanical identification, 

consisted primarily of commercial or promotional 

claims without scientific or ethnobotanical context, or 
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failed to link plant species to specific medicinal 

indications. 

From each eligible source, relevant 

information was systematically extracted, including 

the plant species mentioned, therapeutic indication 

categories, plant parts used and methods of 

preparation when reported, major bioactive 

compounds or phytochemical classes, and any 

documented safety concerns or adverse effects. The 

extracted data were synthesized narratively, with 

findings organized according to broad indication 

clusters such as antimicrobial and infectious 

conditions, inflammatory and pain-related disorders, 

dermatological and wound-healing applications, 

respiratory conditions, and supportive well-being 

uses. This narrative synthesis enabled integration of 

traditional use patterns with scientific evidence while 

highlighting areas of consistency, variability, and 

knowledge gaps. 

 

Results  

1) Patterns From Ethnobotanical Documentation 

Ethnobotanical studies consistently show that local 

communities rely on multiple species across families 

to address common human ailments. Documentation 

commonly reports leaves as a frequently used part 

and highlights preparation methods such as 

decoctions, pastes and juices. In India, ethnobotanical 

scholarship has long emphasized that folk claims can 

be systematically assessed and can generate leads for 

pharmacologic evaluation.  

 

2)High-Frequency Indication Clusters And 

Representative Flora Species 

Across settings and reviews, the “essential” 

medicinal uses fall into a few recurring clusters: 

A. Infectious diseases (antimicrobial/antiseptic 

uses) 

• Essential oils and plant extracts are 

frequently used for skin infections, wound 

cleansing, oral/upper respiratory symptoms, 

and gastrointestinal complaints. Reviews 

describe antimicrobial activity for multiple 

EOs, while also noting that effectiveness 

varies by organism and concentration.  

• Tea tree oil (Melaleuca alternifolia) is 

widely discussed for topical antimicrobial 

applications, with a recognized need to avoid 

ingestion and to prevent oxidation-related 

sensitization.  

• Lavender essential oil has been studied in 

vitro for antimicrobial effects and has been 

discussed in relation to dermatology and 

wound contexts.  

B.Inflammation and pain (anti-

inflammatory/antioxidant rationale) 

• Many EOs show anti-inflammatory and 

antioxidant activity in experimental models, 

often linked to modulation of oxidative stress 

pathways and inflammatory mediators (e.g., 

NF-kB-related signalling described in 

mechanistic discussions).  

• This supports frequent traditional uses for 

arthralgia, myalgia, headache, and 

inflammatory dermatoses, though clinical 

dose-response evidence may be limited. 

C. Dermatologic care and wound healing 

• Traditional and complementary practices 

often apply plant preparations topically for 

wounds, dermatitis-like conditions, and 

secondary infections; EOs are sometimes 

incorporated for fragrance and perceived 

antisepsis.  

• Safety is crucial because irritation and 

allergic contact dermatitis can occur, 

especially at higher concentrations or with 

oxidized oils.  

D. Respiratory symptom relief and supportive 

care (aromatherapy/inhalation use) 

• Aromatherapy reviews describe widespread 

inhalational use of EOs for symptom 

management and well-being, but also 

emphasize variability in evidence quality 

across indications.  

• Inhalation and topical use require careful 

dilution and population-specific caution 

(children, pregnancy, asthma), and poisoning 

guidelines highlight risks from accidental 

ingestion of certain oils.  

 

3) Safety Signals And Responsible-Use Themes 

Two consistent safety themes emerge: 

1. Route matters: Some oils may be relatively 

safe when properly diluted for topical use but 

can be toxic if ingested. Tea tree oil toxicity 

with ingestion and potential skin irritation at 
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higher concentrations is specifically 

emphasized in toxicology literature.  

2. Dose and concentration matter: Clinical 

poisoning guidance highlights that small 

volumes of certain essential oils can be 

dangerous, underscoring the need for 

childproof storage and clear labelling.  

 

Discussion 

The findings of this scoping synthesis indicate 

that medicinal flora species, whether employed as 

crude plant materials, decoctions, pastes, or essential 

oils, are consistently used for a relatively narrow 

range of high-burden health problems. These include 

infectious conditions, inflammatory and pain-related 

disorders, skin diseases, wound management, and 

respiratory symptoms. Such patterns reflect the 

pragmatic priorities of community health, where 

readily available plant resources are used to manage 

common and recurrent ailments. This observation 

aligns with the World Health Organization’s broader 

perspective that traditional, complementary and 

integrative medicine is widely utilized across 

populations and that its continued use necessitates 

stronger scientific validation, regulatory oversight, 

and integration within formal healthcare systems. 

From a biological standpoint, many traditional 

applications of medicinal plants are supported by 

mechanistic evidence. Reviews of phytochemistry 

and essential oil research demonstrate that these plant 

products contain bioactive compounds capable of 

exerting antimicrobial effects through mechanisms 

such as disruption of microbial cell membranes and 

interference with enzymatic processes. In addition, 

several phytochemicals exhibit anti-inflammatory 

and antioxidant properties by modulating oxidative 

stress pathways and inflammatory cascades. These 

mechanisms provide plausible explanations for the 

widespread use of medicinal flora species in 

infections, inflammatory conditions, and wound 

healing. Nevertheless, significant gaps limit the direct 

translation of these findings into clinical practice. 

One major challenge is chemical variability, as the 

composition of essential oils and plant extracts can 

differ markedly according to plant cultivar, 

geographical location, seasonal factors, and 

extraction methods. Consequently, results observed 

in one study may not be reproducible across different 

products or settings. Another important limitation 

relates to clinical relevance, as in-vitro antimicrobial 

or anti-inflammatory activity does not necessarily 

translate into therapeutic effectiveness in humans due 

to factors such as bioavailability, tissue penetration, 

formulation constraints, and safety-related limitations 

on achievable concentrations. 

Safety considerations carry important public 

health implications. The increasing popularity of 

“natural” and plant-based products may foster a 

misleading perception that these remedies are 

inherently safe. However, toxicological evidence and 

clinical guidance, particularly in pediatric 

populations, clearly indicate that essential oils and 

other concentrated plant products can cause harm if 

misused. Adverse effects may include skin irritation, 

allergic contact dermatitis, systemic toxicity 

following ingestion, and accidental poisoning. These 

risks underscore the need for responsible integration 

of medicinal flora species into healthcare, supported 

by standardized labeling, clear dilution and usage 

instructions, systematic adverse-event reporting, and 

improved awareness among healthcare professionals 

regarding potential benefits and harms. 

Looking ahead, several research priorities 

emerge for transforming ethnobotanical knowledge 

into clinically actionable and safe interventions. 

These include rigorous standardization of plant 

taxonomy with voucher specimen confirmation in 

field studies, comprehensive phytochemical profiling 

using techniques such as gas chromatography–mass 

spectrometry or high-performance liquid 

chromatography linked to bioactivity assays, and 

advances in formulation science to ensure safe topical 

delivery and controlled inhalation exposure. In 

addition, well-designed pragmatic clinical trials are 

needed to evaluate clearly defined and appropriate 

outcomes, such as mild acne, superficial fungal 

infections, or symptomatic relief in self-limiting 

upper respiratory tract infections, using dosing 

strategies constrained by established safety limits. At 

a broader level, regulatory and health systems 

research aligned with World Health Organization 

strategy recommendations is essential to ensure 

product quality, safety, and effectiveness while 

respecting and preserving traditional knowledge 

systems. 

This review has certain limitations that should 

be acknowledged. As a scoping synthesis, it does not 

aim to quantify effect sizes or perform meta-
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analytical comparisons of interventions. Furthermore, 

heterogeneity in botanical identification, preparation 

methods, and outcome reporting across the literature 

restricts the ability to make direct comparisons or 

definitive clinical recommendations. Despite these 

limitations, the synthesis provides a structured 

overview of essential medicinal uses of flora species 

and highlights critical directions for future research 

and policy development. 

 

Conclusion 

Essential medicinal uses of flora species are 

consistently centered on infections, inflammation, 

skin/wound care, and respiratory symptom relief. 

Evidence from reviews supports plausible 

antimicrobial and anti-inflammatory activity for 

several plant-derived essential oils, but translation 

requires standardization, clinically relevant dosing, 

and strong safety frameworks. Health systems 

seeking integration of botanicals should prioritize 

quality assurance, adverse-event surveillance, and 

targeted clinical research aligned with WHO 

guidance. 
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