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The lamiaceae family: A review of its medicinal 

properties and indispensable role in modern 

therapeutics 

 
Bindu Alex 

 
Abstract 
The use of medicinal plants is the most ancient form of healthcare known to humanity and remains an 

integral part of modern medicine. The Lamiaceae (mint) family is one of the most prominent and 

economically important plant families, renowned for its diverse array of species with significant 

pharmacological potential. This systematic review synthesizes current scientific knowledge on the 

medicinal properties of key Lamiaceae genera, including Mentha, Ocimum, Salvia, Rosmarinus, 

and Thymus. We detail their rich phytochemical constituents, such as phenolic acids, flavonoids, and 

essential oils, and critically evaluate their demonstrated pharmacological activities including 

antimicrobial, antioxidant, anti-inflammatory, and neuroprotective effects through a meta-analysis of 

published literature from 2000 to 2023. Furthermore, this paper highlights the critical role of Lamiaceae 

plants as a source of lead compounds for drug discovery and their synergy with conventional medicine, 

underscoring their enduring importance in global health. Our methodology involved a systematic search 

of major scientific databases using predefined criteria to ensure a comprehensive and unbiased review. 
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1. Introduction 

The symbiotic relationship between humans and medicinal plants forms the very foundation of 

modern therapeutics, a legacy stretching back millennia. Ancient texts, from the Ebers Papyrus 

of Egypt to the Ayurvedic compendiums of India and the writings of Hippocrates and 

Dioscorides in Greece, meticulously document the use of plant-based remedies for treating a 

vast spectrum of ailments (Petrovska, 2012) [9]. This traditional knowledge, passed down 

through generations, is not merely historical anecdote; it represents a vast, human-guided 

clinical trial that has identified species with genuine bioactivity. In the contemporary era, the 

World Health Organization (WHO) estimates that nearly 80% of the global population, 

primarily in developing countries, relies on traditional medicine for their primary healthcare 

needs, a majority of which involves the use of plant extracts (WHO, 2019) [12]. This reliance is 

driven by factors such as accessibility, affordability, and cultural acceptance. 

Beyond their role in traditional systems, medicinal plants are the indispensable bedrock of 

modern pharmacology. It is estimated that over 50% of all approved drugs in clinical use today 

are either directly derived from natural products or are synthetic analogues inspired by their 

molecular structures (Newman & Cragg, 2020) [7]. Iconic examples include paclitaxel from the 

Pacific yew tree (Taxus brevifolia) for cancer, artemisinin from sweet wormwood (Artemisia 

annua) for malaria, and metformin, inspired from galegine found in Galega officinalis, for 

diabetes. This enduring importance is a testament to the unparalleled chemical diversity found 

in the plant kingdom, which provides an infinite reservoir of novel molecular scaffolds that are 

often beyond the imagination of synthetic chemists. This review focuses on the Lamiaceae 

family, a quintessential example of a plant group whose profound chemical richness and 

documented efficacy have cemented its role as a cornerstone in both traditional and modern 

medical systems across the globe. 

 

2. Materials and Methods 

This study was conducted as a systematic review following broadly the PRISMA (Preferred 

Reporting Items for Systematic Reviews and Meta-Analyses) guidelines to ensure a 

comprehensive and reproducible synthesis of existing literature. 
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2.1 Search strategy 

A systematic literature search was performed using three 

major electronic databases: PubMed/Medline, Scopus, and 

Web of Science. The search was limited to articles published 

in English between January 2000 and December 2023. The 

search strategy utilized a combination of keywords and 

Boolean operators to maximize coverage: 

(“Lamiaceae” OR “mint family” OR “Ocimum” OR 

“Mentha” OR “Salvia” OR “Rosmarinus” OR “Thymus” OR 

“Lavandula” OR “Melissa”) AND (“medicinal plant” OR 

“pharmacology” OR “phytochemistry” OR “bioactive 

compound” OR “essential oil” OR “traditional medicine” OR 

“therapeutic use”). 

 

2.2 Eligibility criteria 

• Inclusion criteria 

1) Original research articles (in vitro, in vivo, ex vivo, 

clinical trials);  

2) Review articles and meta-analyses;  

3) Studies focusing on the phytochemical analysis and 

pharmacological evaluation of species within the 

Lamiaceae family;  

4) Studies clearly describing the plant material and 

methodology. 

 

• Exclusion criteria 

1) Studies not published in English;  

2) Abstracts from conferences, editorials, and book chapters 

without peer-review;  

3) Studies where the plant was not accurately identified by 

its scientific name;  

4) Studies focusing solely on agronomy or cultivation 

without pharmacological data. 

 

2.3 Study selection and data extraction 

The initial database search yielded over 2,500 records. After 

removing duplicates, titles and abstracts were screened for 

relevance against the eligibility criteria. The full texts of 

potentially eligible studies were then retrieved and thoroughly 

assessed. Data from the included studies were extracted into a 

standardized spreadsheet. Key extracted information included: 

plant species and part used, type of extract/compound, study 

model (e.g., cell line, animal model), pharmacological activity 

assessed, key mechanisms of action, and major findings. 

 

3. The lamiaceae family: Botanical profile and chemical 

diversity 

The Lamiaceae, commonly known as the mint family, 

represents one of the most economically and medicinally 

significant lineages of flowering plants. As a large 

dicotyledonous family, it encompasses a remarkable diversity 

of over 236 genera and more than 7,000 species with a truly 

global distribution, occupying ecosystems from 

Mediterranean coastlines to tropical rainforests and temperate 

woodlands (Harley et al., 2004) [3]. This ecological versatility 

is matched by a striking uniformity in key morphological 

adaptations. Members of the family are predominantly 

aromatic herbs or shrubs immediately recognizable by their 

characteristically square stems (a trait resulting from a 

distinctive arrangement of collenchyma tissue), decussate 

(opposite) leaf arrangement, and bilaterally symmetrical 

(zygomorphic) flowers typically arranged in verticillasters 

(dense whorls). 

The most definitive characteristic of the Lamiaceae, and the 

source of its immense pharmacological value, is the 

ubiquitous presence of glandular trichomes densely covering 

the aerial surfaces of the plants particularly the leaves, stems, 

and calyces. These are not simple hairs but sophisticated 

biochemical factories. Two primary types dominate: peltate 

trichomes, which feature a large, secretory disk of cells 

perched atop a short stalk and function as the main production 

sites for volatile compounds; and capitate trichomes, which 

are smaller and consist of a single or few secretory cells 

(Werker, 2006) [11]. These specialized structures synthesize, 

store, and eventually release a complex arsenal of volatile 

essential oils. 

It is these essential oils, in concert with a suite of other 

secondary metabolites, that confer the family's distinctive 

aromas and potent, wide-ranging biological activities. The 

chemical profile is exceptionally diverse, featuring: 

• Phenolic compounds: Notably rosmarinic acid, a 

powerful antioxidant and anti-inflammatory ester found 

abundantly in genera like Rosmarinus (rosemary) 

and Melissa (lemon balm). 

• Flavonoids: Including various flavones and flavonols 

that contribute to antioxidant, anti-cancer, and anti-

allergenic properties. 

• Terpenoids: This vast class constitutes the primary 

components of the essential oils themselves, 

encompassing monoterpenes (e.g., menthol in Mentha, 

thymol in Thymus, limonene), sesquiterpenes, and 

diterpenes (e.g., carnosic acid in Salvia). These 

compounds are largely responsible for the plants' 

antimicrobial, insecticidal, and aromatic qualities. 

The evolutionary development of these glandular trichomes 

and their complex chemistries is believed to be a defensive 

adaptation against herbivory, pathogens, and environmental 

stressors. However, this very adaptation has been exploited by 

humans for centuries in traditional medicine, cuisine, and 

fragrance, and now serves as a critical resource for modern 

pharmaceutical, cosmetic, and agrochemical industries. The 

synergy between these compound classes within a single plant 

often results in enhanced efficacy and multi-target biological 

actions, making the Lamiaceae a premier family for 

ethnobotanical and phytopharmacological research. 

 

4. Pharmacological properties of key lamiaceae genera 

The remarkable medicinal value of the Lamiaceae family is 

not merely anecdotal; it is extensively validated by a 

substantial body of scientific research that elucidates the 

potent bioactivities of its constituent species. This therapeutic 

potential is directly attributable to the complex and diverse 

repertoire of secondary metabolites including monoterpenes, 

phenols, flavonoids, and terpenoids synthesized by these 

plants. These compounds, often working in synergistic 

concert, interact with a wide range of human physiological 

pathways, conferring a broad spectrum of pharmacological 

effects that range from antimicrobial and antioxidant to anti-

inflammatory and neuroprotective. 

The following section delves into the specific medicinal 

applications of some of the most prominent and well-studied 

genera within the Lamiaceae family. Each entry represents a 

powerhouse of phytochemistry, where traditional use has been 

successfully bridged with modern evidence-based science. 

The table below provides a concise overview of these key 

plants, their primary bioactive constituents, and their 

validated therapeutic uses, serving as a testament to the 

family's significant contribution to both traditional herbal 

medicine and modern pharmacological discovery. This 

synthesis of empirical knowledge and contemporary research 

https://www.plantsjournal.com/
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highlights why these plants continue to be indispensable 

resources in the global pursuit of health and wellness. 

 
Table 1: Key medicinal plants of the lamiaceae family and their 

properties 
 

Common 

name 
Scientific name 

Major 

bioactive 

compounds 

Traditional & 

pharmacological uses 

Peppermint 
Mentha × 

piperita L. 

Menthol, 

Menthone, 

Limonene 

Treating irritable bowel 

syndrome (IBS), 

relieving nausea, 

headaches, and 

indigestion. 

Antispasmodic and 

carminative (McKay & 

Blumberg, 2006). 

Holy Basil 

(Tulsi) 

Ocimum 

tenuiflorum L. 

Eugenol, 

Ursolic acid, 

Carvacrol 

Adaptogen for stress 

relief, antimicrobial, 

anti-inflammatory, 

antioxidant, 

immunomodulatory 

(Cohen, 2014). 

Common 

Sage 
Salvia officinalis L. 

Thujone, 

Camphor, 

Rosmarinic 

Acid 

Enhancing memory 

and cognitive function, 

anti-inflammatory, 

antioxidant, antiseptic 

for sore throats 

(Lopresti, 2017) [5]. 

Rosemary 

Salvia 

rosmarinus (syn. R. 

officinalis) 

Rosmarinic 

acid, 

Carnosic 

acid, 

Cineole 

Improving memory and 

concentration, 

antioxidant, anti-

inflammatory, 

stimulating hair growth 

(Nieto et al., 2018). 

Thyme Thymus vulgaris L. 

Thymol, 

Carvacrol, 

p-cymene 

Powerful antimicrobial 

(especially respiratory 

infections), antioxidant, 

antispasmodic for 

coughs (Salehi et al., 

2019). 

 

4.1. Antimicrobial and antioxidant powerhouses 

Many Lamiaceae essential oils, particularly those rich in 

phenols like thymol (from thyme) and carvacrol (from 

oregano), exhibit broad-spectrum antimicrobial activity 

against bacteria, fungi, and viruses. Their hydrophobic nature 

allows them to disrupt microbial cell membranes (Hyldgaard 

et al., 2012) [4]. Simultaneously, the high concentration of 

phenolic diterpenes (e.g., carnosic acid in rosemary) and 

flavonoids grants them exceptional antioxidant capacity, 

enabling them to neutralize free radicals and mitigate 

oxidative stress, a key factor in chronic diseases (Zheng & 

Wang, 2001) [13]. 

 

4.2 Neuroprotective and cognitive effects 

Several members of this family are renowned for their 

positive effects on the central nervous system. Salvia 

officinalis (sage) and Salvia rosmarinus (rosemary) have been 

shown in clinical studies to enhance memory, attention, and 

alertness. The mechanisms are believed to involve inhibition 

of acetylcholinesterase, antioxidant protection of neuronal 

cells, and anti-inflammatory actions (Lopresti, 2017) [5]. 

 

4.3 Anti-inflammatory and analgesic properties 

A significant number of Lamiaceae species demonstrate 

potent anti-inflammatory and pain-relieving (analgesic) 

effects, validating their traditional use in treating conditions 

like arthritis, wounds, and headaches. The anti-inflammatory 

action is primarily mediated through the inhibition of key pro-

inflammatory enzymes and pathways. For instance, 

rosmarinic acid, found in high concentrations in rosemary 

(Salvia rosmarinus), sage (Salvia officinalis), and lemon balm 

(Melissa officinalis), has been shown to suppress the 

production of inflammatory mediators like cyclooxygenase-2 

(COX-2), prostaglandin E2 (PGE2), and Nitric Oxide (NO) 

(Liang et al., 2020) [18]. Similarly, essential oil components 

like menthol from mint (Mentha spp.) induce a cooling 

sensation that activates Transient Receptor Potential (TRP) 

channels, providing a topical analgesic effect useful for 

relieving muscle and nerve pain (Eccles, 1994) [15]. The crude 

extracts and essential oils of many species, such 

as Ocimum spp. (basil) and Hyptis spp., have demonstrated 

significant reduction in paw edema and pain responses in 

animal models, supporting their development as natural anti-

inflammatory agents (de Cássia da Silveira e Sá et al., 2013) 
[14]. 

 

4.4 Gastroprotective and antispasmodic effects 

The use of mint teas and preparations to soothe digestive 

complaints is one of the most well-known traditional 

applications of the Lamiaceae family. This is strongly 

supported by scientific evidence. Peppermint oil (Mentha × 

piperita) is a first-line phytotherapeutic treatment for Irritable 

Bowel Syndrome (IBS). Its primary bioactive compound, 

menthol, acts as a natural antispasmodic by blocking calcium 

channels in the smooth muscles of the gastrointestinal tract, 

thereby reducing painful spasms and cramping (Khanna et al., 

2014) [16]. Beyond mint, other members of the family also 

offer gastroprotection. Extracts of holy basil (Ocimum 

tenuiflorum) have been shown to significantly reduce the 

formation of gastric ulcers induced by stress and ethanol in 

experimental models, an effect attributed to their antioxidant 

capacity and ability to strengthen the gastric mucosal barrier 

(Singh & Majumdar, 1999) [20]. 

 

4.5 Anxiolytic and antidepressant activities 

Several Lamiaceae plants are renowned for their calming 

effects on the nervous system. The aroma and extracts of 

lavender (Lavandula angustifolia) are among the most 

extensively studied for alleviating anxiety and improving 

sleep. Clinical trials have shown that lavender oil inhalation 

or oral administration (e.g., Silexan®) can reduce anxiety 

scores comparable to some benzodiazepines, but with a more 

favorable side-effect profile, likely through modulation of 

GABAergic and serotonergic neurotransmission (Koulivand 

et al., 2013) [17]. Lemon balm (Melissa officinalis) is another 

prominent example, with studies indicating that its 

combination of rosmarinic acid and terpenes can improve 

mood, reduce anxiety, and promote calmness by influencing 

GABA-A receptors and acetylcholine activity (Shakeri et al., 

2016) [19]. These properties make them valuable as 

complementary therapeutic agents for managing mood 

disorders. 

 

5. The role in modern drug discovery and development 

Lamiaceae plants are a critical starting point for modern 

pharmaceutical science. Their complex mixture of secondary 

metabolites provides "lead compounds" that can be isolated, 

characterized, and sometimes chemically modified to create 

more potent or stable drugs. For instance, the antiviral activity 

of Melissa officinalis (lemon balm) against Herpes simplex 

virus is well-established, leading to its use in topical creams 

(Astani et al., 2012) [1]. The process of isolating a pure 

https://www.plantsjournal.com/
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compound like menthol or rosmarinic acid allows for 

standardized dosing and precise mechanistic studies, bridging 

the gap between traditional use and evidence-based medicine. 

 

6. Conclusion and future perspectives 

The Lamiaceae family stands as a powerful testament to the 

enduring value of medicinal plants. This review has 

consolidated evidence demonstrating that their 

pharmacological properties ranging from antimicrobial and 

antioxidant to neuroprotective effects are supported by a 

growing body of scientific research. They serve as both direct 

therapeutic agents and as invaluable starting points for drug 

discovery. Future research should focus on standardizing 

extraction protocols, conducting larger and more robust 

clinical trials to validate traditional claims, and employing 

advanced techniques like metabolomics to uncover novel 

bioactive compounds. In an era of increasing antibiotic 

resistance and a growing burden of chronic diseases, the 

Lamiaceae family, with its proven efficacy and chemical 

diversity, will continue to be an indispensable resource for 

global health and a key player in the future of pharmacology. 
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