
Citation: Singh G, Gupta S, Gupta P. Antibacterials Derived From the Plants of Lamiaceae: Phytochemical Framework and 
Mechanistic Insights. J Pure Appl Microbiol. 2025;19(3):1744-1754. doi: 10.22207/JPAM.19.3.42

© The Author(s) 2025. Open Access. This article is distributed under the terms of the Creative Commons Attribution 4.0 International License which 
permits unrestricted use, sharing, distribution, and reproduction in any medium, provided you give appropriate credit to the original author(s) and 
the source, provide a link to the Creative Commons license, and indicate if changes were made. 

Singh et al | Article 10603
J Pure Appl Microbiol. 2025;19(3):1744-1754. doi: 10.22207/JPAM.19.3.42
Received: 15 May 2025 | Accepted: 28 July 2025
Published Online: 03 September 2025

REVIEW ARTICLE	 OPEN ACCESS

	  www.microbiologyjournal.org1744Journal of Pure and Applied Microbiology

P-ISSN: 0973-7510; E-ISSN: 2581-690X

*Correspondence: pujagupta.metagenomics@gmail.com

Antibacterials Derived From the Plants of Lamiaceae: 
Phytochemical Framework and Mechanistic Insights

Gagandeep Singh1, Saurabh Gupta2 and Puja Gupta1*

1School of Biosciences, RIMT University, Mandi Gobindgarh, Sirhind, Punjab, India.
2Department of Microbiology, Mata Gujri College, Fatehgarh Sahib, Punjab, India.

Abstract
Antibiotic resistance is expeditiously reducing the effectiveness of standard therapies, playing a 
significant role in the increase in drug-resistant microbes and causing a global health emergency. 
Increasing alarm calls for innovative and better safety features, a critical priority. Medicinal plants, 
specifically members of the Lamiaceae family, have gained attention due to the presence of diverse 
essential oils, flavonoids and phenolic acids which exhibit antioxidant, and anti-inflammatory activity 
and antibacterial potential. The antibacterial properties of Lamiaceae species are reviewed in this 
paper, with particular attention paid to their bioactive components, modes of action against bacterial 
pathogens, and synergistic effects with conventional antibiotics. These bioactive components work 
in a variety of ways, disrupting microbial membranes, inhibiting enzyme activity, and preventing the 
formation of biofilms. Thymol, carvacrol, and rosmarinic acid have been found to exhibit significant 
synergism with antibiotics like chloramphenicol, gentamicin, ciprofloxacin, and vancomycin, against 
multidrug-resistant pathogens like Escherichia coli, Pseudomonas aeruginosa, Staphylococcus aureus 
and Salmonella spp. Although these results are encouraging, clinical verification and additional research 
are needed to maximize the therapeutic potential of Lamiaceae-based combination therapies in the 
battle against antibiotic resistance.
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INTRODUCTION 

	 Conventional therapies for bacterial 
infections are in danger of failing due to the growing 
number of antibiotic-resistant organisms. A decline 
in mortality and morbidity rates has resulted in a 
sharp decline in therapeutic options for treating 
common illnesses caused by the rapid evolution 
of antibiotic-resistant strains, especially multidrug-
resistant (MDR) bacteria.1 Several nations have 
implemented laws restricting or outlawing the use 
of synthetic antibiotics in an attempt to slow the 
emergence of resistant strains in response to the 
escalating public health emergency.2 Antibiotic-
resistant bacteria, however, are still spreading at 
a startling rate in spite of these attempts. Initially, 
the development of drug-resistant bacteria was 
predominantly confined to hospital settings, 
where the frequent use of antibiotics created a 
breeding ground for resistant strains. But now 
these resistant strains are no longer restricted to 
hospitals and are found in diverse environments.3 
The ability of resistant pathogens to spread across 
borders has made antibiotic resistance a global 
issue that requires international collaboration 
and innovative approaches to restrict the spread 
effectively. Besides, it is utmost needed to 
search for alternative antibacterial agents as the 

conventional antibiotics are losing their efficacy. 
This global issue has prompted researchers to 
explore the natural sources of antibacterial 
compounds. 
	 Plants are among the best alternative 
with the least side effects.4 They have evolved 
over billions of years, developing effective defense 
mechanisms to survive hostile environments, 
including microbial threats. India is often referred 
to as the “botanical garden of the world” due 
to its wealth of over 2,200 identified species of 
medicinal and aromatic plants.5 The use of plants 
in treating diseases dates back to early human 
history, with traditional knowledge contributing 
significantly to their therapeutic applications, 
even when their chemical constituents was not 
fully understood. Phytotherapy, or plant-based 
treatment, is a traditional approach to manage 
the simple diseases, though it often lacks scientific 
validation. They can be a source of natural drugs.6 
The medicinal plants, used for centuries in 
traditional medicine, offer a promising reservoir 
of bioactive compounds such as alkaloids, 
flavonoids, terpenoids and phenolic acids with 
potential antibacterial properties. The chemical 
constituents present in plants are a part of the 
physiological functions of the living flora and hence 
they are believed to have better compatibility 

Figure 1. Therapeutic Properties of plants of Lamiaceae



	  www.microbiologyjournal.org1746Journal of Pure and Applied Microbiology

Singh et al | J Pure Appl Microbiol. 2025;19(3):1744-1754. https://doi.org/10.22207/JPAM.19.3.42

Table. Overview of antibacterial activities of selected plants, their active compounds along corresponding 
mechanisms of action against pathogens (preferably bacteria)

Plant	 Part Used	 Compound	 Mechanism of Action	 Target Pathogens	 Ref.

Ajuga	 Flowers	 Bractic acid, 	 Alters membrane; 	 E. coli, L. monocytogenes, 	 19
reptans	 extract	 Sphingolipids, 	 possible DNA	 P. aeruginosa
		  Bractin	 interaction
Hyssopus	 Essential oil, 	 Thymol, 	 Membrane disruption	 E. coli, S. aureus	 77
officinalis	 Leaf extract	 b-pinene	 and possible DNA 
			   damage
Lavandula	 Essential oil	 Linalool	 Membrane disruption	 S. hominis, S. haemolyticus, 	 78
angustifolia 	 	 	 and possible DNA	 S. epidermidis, S. aureus,
Mill.			   damage
Mentha	 Peppermint	 Menthol, 	 Disrupts bacterial 	 B. subtilis, E. coli, P. aeruginosa,	 79
spp.	 oil	 Rosmarinic 	 membranes	 S. marcescens, S. aureus and 
		  acid		  Vibrio spp.
Melissa	 Essential oil	 Rosmarinic acid, 	 ROS generation, 	 B. subtilis, P. aeruginosa, 	 80
officinalis	 	 Caffeic acid, 	 DNA damage, viral	 S. marcescens, V. 
		  Citronellal	 replication inhibition	 parahaemolyticus
Ocimum	 Leaves	 Eugenol	 Disrupts bacterial and	 E. coli, S. aureus	 81
sanctum; 			   membranes, Efflux
Ocimum 			   pump inhibition
basilicum
Ocimum	 Essential oil	 Carvacrol, 	 Disrupts bacterial 	 S. aureus, Candida spp. 	 82,
vulgare	 	 Thymol, 	 membranes, inhibits 		  83
		  p-Cymene, 	 enzyme synthesis, 		
		  g-Terpinene.	 antiquorum
Perilla 	 Seed, 	 Apigenin, 	 Interrupt 	 S. pneumoniae 	 84
frutescens	 Stems, 	 Caffeic acid 	 amino acid, 	 and Salmonella 	
	 Leaves, 	 Luteolin, 	 carbohydrate,	 spp.	
	 Essential 	 Rosmarinic 	 lipid and 		  85
	 oil	 acid	 Nucleotide 	 Aspergillus spp., F. solani,
			   Metabolism,	 and R. solani
			   Obstruct Biosynthesis	
			   of cell wall and
			   disrupt the integrity 
			   of cell membrane
Rosmarinus 	 Essential 	 Camphor, 1,8-	 Increase in membrane	 C. perfringens, M. leutus, 	 86
officinalis 	 oil and 	 cineole, a-	 permeability and	 S. sonnei, S. typhimurium, 
(rosemary)	 Methanolic	 Pinene and 	 leakage of cellular	 C. albicans
	 extracts 	 Rosmarinic 	 contents Modulates	
		  acid	 immune response	  
			   and induce oxidative 
			   stress
Satureja 	 Essential 	 Thymol, 	 Disrupts cell 	 Escherichia coli, C. albicans,	 87
hortensis	 oil and 	 Carvacrol, p-	 membrane; 	 Staphylococcus typhimurium
	 Extracts 	 Cymene, 	 inhibit quorum	
		  g-Terpinene	 sensing	
Salvia 	 Essential 	 Thujone, 	 DNA interaction; inhibits	 E. faecalis and 	 88
officinalis	 oil and 	 Camphor, 	 topoisomerase;	 Staphylococcus 	
	 Extracts 	 Apigenin, 	 oxidative stress	 spp.	
		  Cineole	
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with the human body. Numerous studies have 
already determined the efficacy of plant extracts 
and essential oils against drug-resistant bacteria, 
including multidrug-resistant strains of Escherichia 
coli, Pseudomonas aeruginosa and Staphylococcus 
aureus.7-9 Various plant species have been 
employed to treat bacterial, viral, and fungal 
infections in traditional medicine systems across 
the world.10 Thus medicinal plants could serve 
as an alternative or complementary option to 
conventional antibiotics in the treatment of 
infectious diseases. 
	 Among various known medicinal plants, 
the plants of Lamiaceae family are gaining 
importance due to their medicinal uses, culinary 
and ornamental effects.11 It is also called as mint 
family and is well known for their flowering nature, 
comprising 236 genera and about 7200 known 
species.12-14 The plants belonging Lamiaceae have 
long been utilized in Asian and other folk medicine 
due to the antibacterial properties thereby 
making them useful tools in the fight against 
antibiotic-resistant pathogens.15,16 The present 
review summarises the bioactive components 
of medicinal plants in the Lamiaceae family and 
focusing the mechanisms of action and potential 
to counteract microbial resistance. Besides 
challenges, limitations and future prospects will 
also be covered. 

Bioactive compounds from Lamiaceae
	 The Lamiaceae family represent a 
varied group of plants that are rich in bioactive 
compounds with great antioxidant, anti-
inflammatory, antibacterial and therapeutic 
activities (Figure 1). Genus within the family 
Lamiaceae e.g. Mentha, Ocimum, Origanum, 
Rosmarinus and Thymus yield a range of secondary 
metabolites including alkaloids (which include 
flavonoids, tannins, and quinones) and terpenes 
that contribute to their pharmacological effects. 
Table provides an overview of some representative 
bioactive chemicals that are present in these taxa.

Alkaloids
	 A number of species in the family 
Lamiaceae are characterized by its scented 
plants yielding bioactive alkaloids that could be 
of therapeutic value e.g. Rosmarinus officinalis or 
rosemary comprises the alkaloid rosmarinine.17 

Salvia officinalis, commonly known as sage, 
contain labiatines. Mentha species, such as 
Mentha piperita primarily feature menthol, which, 
while mainly classified as a terpenoid, also exhibits 
some alkaloid-like effects in certain forms.18 
The Ajuga species have the alkaloid aconitine, 
which is linked with toxic effects, particularly at 
high concentrations.19 Ocimum basilum contains 
eugenol and linalool.20 Phenolic compounds 
includes flavones, flavanols, flavonoids, quinones, 
and tannins.21 One significant phenolic acid is 
rosmarinic acid, which is found in large amounts 
in Melissa officinalis (lemon balm) and Rosmarinus 
officinalis (rosemary) and many Salvia species 
(sage).22 Most of the phenolic acids in Salvia 
plants originate come from caffeic acid. Caffeic 
acid is crucial because it is precursor for the 
synthesis of more complex compound in these 
plants e.g. it combines with another compound 
to make rosmarinic acid, which is widespread in 
Lamiaceae plants.15 Carvacrol is very common in 
Origanum vulgare (oregano), Thymus capitatus 
(thyme) and Satureja thymbra (savory). These 
examples show that the Lamiaceae family is rich 
in valuable chemicals, and its phenolic acids are 
particularly significant for their health and healing 
properties. Flavonoids, mostly in conjugated 
forms, are known to exist in the genus Leucas. 
Baicalein, a free flavonoid in the ethereal fraction 
of a hydro-methanolic extract was reported 
from the flowers of Leucas aspera23 A large no of 
quinones are reported in Salvia officinalis24 and 
Thymus vulgaris.25 This bioactive compound works 
in conjunction with flavonoids and terpenoids and 
boosts the overall antibacterial action of plant 
extracts.26 

Terpenes
	 Essential oils (EOs) are mostly composed of 
low molecular weight and volatile phytochemicals 
primarly terpenes such as monoterpenes, 
sesquiterpenes and their oxygenated derivatives, 
known as terpenoids. Besides, these also contain 
other chemical classes, such as alcohols, aldehydes, 
ketones, phenolics and esters.27 The concentration 
and type of these compounds decides the 
biological potential of these Eos. Terpenes are 
hydrocarbons that are made up of isoprene units 
(C5H8), while terpenoids are their oxygenated 
derivatives, often bearing functional groups such 
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as alcohols, ketones, or aldehydes. The members 
of Lamiaceae family e.g. Mentha longifolia28 
and Tetradenia riparia  contain numerous 
monoterpenoids and sesquiterpenoids.29 The 
most common monoterpenes are a-pinene, 
β-pinene, 1,8-cineole, menthol, g-terpinene, 
and limonene.30,31 Caryophyllene germacrene D, 
and spathulenol are the main sesquiterpenes. 
These compounds are often found in nature and 
are known for their fragrant properties. Some 
Lamiaceae species also produce higher terpenes, 
such as diterpenes and triterpenes, although these 
are not components of essential oils due to their 
non-volatile nature. The roots of Leucas aspera 
contains leucasperones A and B; leucasperols 
A and B, and diterpenes.32 Three diterpenes 
(Leucasdins A, B, and C) and two protostane-type 
triterpenes (Leucastrins A and B) were reported 
together with oleanolic acid from the roots of 
Leucas cephalotes.33

Mechanisms of antibacterial action of Lamiaceae
	 The antibacterial action of medicinal 
plant (Lamiaceae) is multifaceted, often involving 
multiple mechanisms (Table and Figure 2). 
However, the antibacterial action of Lamiaceae 
can be broadly categorized into three main 
mechanisms discussed below:

Cell membrane disruption
	 Phenolic compounds found abundantly 
in the Lamiaceae family exhibit a wide range of 
antibacterial mechanisms such as inhibit efflux 
pumps, alter membrane permeability and interact 
with enzymes. Phenolics especially flavones 
are particularly noted for their ability to disrupt 
microbial envelopes.34,35 Flavanols e.g. catechins 
tend to form complexes with microbial cell 
walls and inactivate key enzymes, likely through 
interactions with sulfhydryl groups or nonspecific 
protein binding.36 Flavonoids have the ability to 
complex with extracellular proteins as well as with 
bacterial cell walls, rendering them inactive.37 As 
noted by Cushnie et al., catechins can destroy 
the bacterial membrane, which results in the 
leakage of potassium in methicillin-resistant 
Staphylococcus aureus (MRSA). This is one of the 
earliest indications that the bacterial membrane 
is compromised.38 Research has indicated that 
catechins are less potent against Gram-negative 
bacteria since Gram-negative bacteria possess an 
outer membrane containing negatively charged 
LPS (lipopolysaccharides), which renders it 
more difficult for catechins to function.39 This 
is consistent with other studies indicating that 
catechins exert weaker antibacterial activity 
against Gram-negative bacteria than against 

Figure 2. Mechanisms of Antimicrobial Action of Lamiaceae Bioactive Compounds
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Gram-positive bacteria.40 Quinones, present in 
O. basilicum,41 Salvia officinalis24,42 and Thymus 
vulgaris25 disrupt the integrity of microbial 
cell walls and membranes, inhibiting oxidative 
phosphorylation, and binding to nucleophilic 
amino acids in microbial proteins, which disrupts 
normal cellular functions. affecting the function 
of microbial proteins by forming complexes with 
them and producing persistent free radicals.43 
Besides, quinones also inhibit virulence factors 
such as quorum sensing receptors and enzymes 
i.e. disrupting microbial communication thereby 
inhibiting biofilm formation.44 Tannins interfere 
with cellular metabolism, breaking down the 
oxidative phosphorylation mechanisms, and 
weaken the cellular oxidative phosphorylation. 
Furthermore, they interfere with the metabolism 
of microbial enzymes, intercalating with DNA 
to prevent transcription, protein synthesis and 
ultimately causing cell death.45 Carvacrol, menthol 
and thymol present in the essential oils of plants 
Origanum vulgare (Oregano), Metha piperita 
(peppermint) and Thymus vulgaris (Thyme)46 
disrupt microbial cell membranes, leading to the 
cell lysis and death. These lipophilic compounds 
cause permeability in the cell wall by integrating 
into the lipid bilayer of cell surroundings causing 
leakage and cell death.47 

Enzyme inhibition
	 P lants  possess  large number of 
compounds which can alter the growth several 
microbes by causing disturbance in their essential 
enzymatic activities, metabolic processes, 
availability of binding sites etc.48 Flavonoid 
compounds of Lamiaceae are also known for 
their inhibitory activity of protein synthesis in 
bacteria, i.e. Quercetin a type of flavonoid is 
responsible for the inactivation of ATP synthase 
resulting in the loss of energy for microbial cells.49 
Terpenoids including carvacrols, thymols found in 
oregano are good inhibitors of ATPase impairing 
metabolisms in the cell for energy.50 Alkaloids 
causes an interference in the DNA gyrase activity 
and causes loss of DNA replication which results 
death of microbial cells.51 

Antioxidant activity
	 Plant-derived antioxidants perform a vital 
part in neutralizing free radicals, thereby mitigating 

oxidative stress and enhancing the immune 
response against pathogenic challenges. Members 
of the Lamiaceae family, including Thymus vulgaris 
(thyme), Mentha spp. (peppermint), O. basilicum 
(basil), S. officinalis (sage), and Lavandula 
angustifolia (lavender), are well-documented 
sources of bioactive compounds with strong 
antioxidant properties.52 The antioxidants derived 
from plant extracts plays a role in neutralizing 
free radicals thereby reducing oxidative stress 
and enhancing the immune response against 
pathogens. Rosmarinic acid and its derivatives 
are one such example that is reported to be 
responsible for antioxidant activity.53 Carnosic acid, 
quercetin and luteolin are present abundantly 
in O. basilicum54 and Mentha spp.55 and exhibits 
antioxidant properties by neutralizing free radicals 
thereby protecting the lipid layers of cell from 
peroxidation. Similarly, the component of essential 
oils such as thymol, carvacrol, and menthol also 
exhibits oxidative damage and scavenge the free 
radicals and show anti-inflammatory properties.56 

In a broad study, Fernandez et al. investigated 
seventy distinct Lamiaceae species and reported 
the significant antioxidant activity across many of 
them, as confirmed through DPPH assay results.53

Role of medicinal plants (Lamiaceae) in combating 
antibiotic resistance
	 The aqueous leaf extract and essential 
oils of O. sanctum disrupts cell membrane and 
interferes with the cellular enzymes of inhibits 
some of the pathogenic bacteria e.g. Candida 
albicans, Escherichia coli, Klebsiella pneumoniae, 
Pseudomonas aeruginosa and Mycobacterium 
tuberculosis.57 The rich content of carvacrol, 
eugenol, linalool, ursolic acid and other phenolics 
are responsible for exhibiting antibacterial 
activities in O. sanctum.58 Compounds such as 
menthol and rosmarinic acid played a vital role 
in the inhibition of infectious organisms.52 The 
essentials oil of rosemary can inhibit the growth 
of B. subtilis, E. coli, P. vulgaris, P. aeruginosa, S. 
aureus and S. epidermidis.59 The essential oil of 
Mentha exhibited strongest antibacterial activity 
against multidrug-resistant bacteria strains both 
in vivo and in vitro.60 The antibacterial activity 
of O. sanctum was reported against multidrug 
-resistant bacterial strains i.e. Enterococcus spp., 
Pseudomonas spp., Staphylococcus spp.61 The 
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plants of Lamiaceae e.g. carvacrol and thymol 
of O. vulgare have the potential of inhibiting the 
growth and development of biofilms formed 
by C. albicans.62 The essential oil from oregano 
was highly effective against drug-resistant 
microbes and used as disinfectant.63 T. vulgaris 
and L. angustifolia are the common European 
Mediterranean plants used in the treatment of 
many infections and general care of wounds.64 
The leaf extracts of R. officinalis inhibit the biofilm 
formation by P. aeruginosa. The ethanolic extracts 
of the flowers of L. aspera performed better in 
terms of antibacterial activity than the aqueous 
extract against B. subtilis and E. coli.65

 
Synergy between medicinal Lamiaceae and 
traditional antibiotics
	 Synergy is basically reported when the 
combinational therapy of drugs works more 
efficiently than the sum of individual drugs.66 The 
combinational use of species of Lamiaceae and 
antibiotics is reported to have less resistance in 
comparison to use of antibiotics alone.9,67 The 
combination of the leaf extract of O. sanctum 
(Lamiaceae) with chlorophenicol and trimethoprim 
actively killed Salmonella enterica serovar typhi.68 
The essential oil of Ocimum sanctum  Linn. with 
Gentamycin or streptomycin killed E. coli and 
Salmonella typhi.69 The combination of thymol and 
carvacrol with penicillin and ciprofloxacin showed 
activity against S. aureus and P. aeruginosa.70,71 
The combination of oregano oil, vancomycin 
and ampicillin was effective against methicillin- 
resistant S. aureus. Rosmarinic acid reduced the 
resistance to ciprofloxacin and tetracycline against 
E. coli and B. cereus.72,73 The synergistic effects 
of S. officinalis (sage) and Cichorium intybus 
(chicory) extracts in combination with antibiotics 
(amoxicillin and chloramphenicol) showed activity 
against several bacterial strains. Combinations of 
amoxicillin or chloramphenicol with sage extracts 
(acetone or ethyl acetate) exhibited synergistic 
effects, reducing antibiotic MIC values by 2- to 
10-fold, except against E. coli.74 The essential oils 
(EOs) from four Calamintha species exhibited 
selective action against Staphylococcus aureus 
when combined with antibiotics (gentamicin 
or ciprofloxacin).75 The essential oils (EOs) from 
L. angustifolia, R. officinalis, M. piperita and T. 
vulgaris both individually as well in combination 

with antibiotics were used against four pathogenic 
bacteria B. cereus, E. coli, P. aeruginosa and S. 
aureus and resulted in synergistic effects offering 
potential applications in the medical industry.17 
The essential oils (EOs) from four Calamintha 
species exhibited selective action against S. aureus 
when combined with antibiotics (gentamicin or 
ciprofloxacin).75 The antibacterial effectiveness 
of four plant-derived compounds thymol, gallic 
acid, gentisic and salicylic acid were evaluated 
against fourteen pathogenic bacteria. Thymol 
showed the maximum activity, with minimum 
inhibitory concentrations (MICs) ranging from 
125 to 250 µg/mL for various bacterial species.76 
Additionally, thymol was tested in combination 
with eight antibiotics, revealing synergistic effects 
with chloramphenicol against A. baumannii; 
gentamicin and streptomycin against S. aureus 
and streptomycin against S. agalactiae thereby 
reducing the antibiotic MICs by 75%-87.5%. 
The combination was bactericidal, with thymol 
enhancing the antibiotic’s effectiveness by 
inhibiting bacterial growth.76 Hence, the synergistic 
effect of bioactive compounds from Lamiaceae 
with antibiotics holds a great effect against 
different multidrug-resistant bacteria. 

Challenges and future prospects
	 The plants belonging to Lamiaceae 
family has attracted a lot of attention due to its 
efficiency as antibacterial agents. However, it has 
a few challenges also. Perhaps the most important 
limitation is phytochemical heterogeneity, which 
occurs due to genetic variability, environmental 
factors, geographical differences and results in the 
erratic bioactivity.16 Additionally, very few studies 
examine the safety profiles and toxicity of these 
plant components in terms of dosage and extended 
exposure. The excessive dependency on in vitro 
experiments also diminishes their appreciation of 
their real therapeutic significance in physiological 
and clinical settings. Lack of standardized methods 
for extraction and formulation, as well as a lack 
of adequate in vivo and clinical studies, continues 
to restrict their translational value. It is necessary 
to overcome these shortcomings to fully unlock 
the pharmacological potential of the Lamiaceae 
family. Novel biotechnological techniques such as 
genetic manipulation, optimization of metabolic 
pathways and tissue culture of plants must be 



	  www.microbiologyjournal.org1751Journal of Pure and Applied Microbiology

Singh et al | J Pure Appl Microbiol. 2025;19(3):1744-1754. https://doi.org/10.22207/JPAM.19.3.42

included. Omics based techniques must to be 
explored to have an improved understanding of 
the biosynthetic processes and regulatory patterns 
underlying antibacterial metabolite biosynthesis. 
Widespread exploration of various genera and 
species of Lamiaceae family is necessary to reveal 
the immense and relatively untapped source of 
bioactive compounds concealed within this vast 
and diversified plant family.

CONCLUSION

	 Lamiaceae or the mint family is renowned 
for its bioactive constituents of diverse variability 
including essential oils, flavonoids, terpenoids, 
and phenolic acids. Bioactive components 
present in them have antibacterial, antioxidant, 
anti-inflammatory, and therapeutic effects 
through diverse mechanisms including distort 
cell membrane of microbes, impede enzymatic 
activity, disturbs the biosynthesis of nucleic 
acid, quorum sensing and inhibits biofilm. The 
synergistic potential of the Lamiaceae family 
medicinal plants with standard antibiotics offers a 
promising approach to control multidrug-resistant 
(MDR) bacterial pathogens. Compounds like 
thymol, carvacrol, and rosmarinic acid have shown 
intense synergistic effects with a host of antibiotics 
against the pathogens like E. coli, P. aeruginosa, 
S. aureus and Salmonella species. Therefore, the 
combination of Lamiaceae-based phytochemicals 
with standard antibiotics may provide an effective, 
sustainable resolution to the growing worldwide 
problem of antibiotic resistance.
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