Phytotherapeutic and Therapeutic Applications of Ocimum gratissimum: Insights from 2020 to 2024, An Integrative Literature Review 
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ABSTRACT 

	Aims: This article examines the medicinal and therapeutic applications of Ocimum gratissimum, focusing on studies conducted between 2020 and 2024. The review aims to highlight the plant's therapeutic properties, potential applications, and future prospects for the development of new drugs.
Study design: Integrative literature review of recent scientific publications on O. gratissimum.
Place and Duration of Study: The study covers research conducted worldwide, with a particular focus on studies published between 2020 and 2024.
Methodology: Relevant literature was collected from scientific databases, analyzing studies that investigated the bioactive compounds, medicinal properties, and therapeutic applications of O. gratissimum. The review included in vitro, in vivo, and in silico studies.
Results: O. gratissimum, a bushy and highly aromatic plant from the Lamiaceae family, is rich in bioactive compounds such as eugenol and thymol. The plant has demonstrated efficacy in treating bacterial, fungal, and parasitic infections. Its applications include use as a bronchodilator, antiseptic, analgesic, anti-inflammatory, and healing agent. The evidence also highlights its accessibility and low cost, particularly in tropical regions where natural remedies are widely employed.
Conclusion: The findings indicate that O. gratissimum offers effective and safe alternatives for contemporary medicine. Its therapeutic potential and bioactive compounds support its use in combating infectious and pathogenic diseases and provide a basis for the development of novel pharmacological treatments.
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1. INTRODUCTION

The use of medicinal plants in human health is a widely recognized practice, both in traditional medicine systems and in scientific research. This approach has gained increasing relevance due to the growing resistance of pathogenic microorganisms to conventional drugs, as well as the search for natural and economically viable therapeutic alternatives for the population. Tropical regions, in particular, exhibit rich biodiversity that provides a wide variety of species with medicinal potential, establishing medicinal plants as essential resources for the development of new treatments [1].

Among medicinal plants, Ocimum gratissimum Linnaeus stands out, popularly known as clove basil, African basil, or simply basil. Belonging to the Lamiaceae family, this species is widely used in traditional practices across Africa, Asia, and Latin America. Recognized for its aromatic and medicinal properties, O. gratissimum plays a significant role in human health and is used as a natural flavoring agent, condiment, or vegetable in the preparation of fish, meat, soups, and stews [2]. 

The therapeutic properties of O. gratissimum are associated with its chemical composition, which is rich in bioactive compounds such as eugenol, thymol, geraniol, and other monoterpenes. These compounds, present in its essential oils and extracts, exhibit a wide range of bioactivities useful for the treatment of various diseases, including cough, pneumonia, fever, inflammation, anemia, diarrhea, pain, and fungal and bacterial infections [3]. 

Essential oils are complex and volatile mixtures of natural compounds, generally obtained by steam distillation or solvent extraction from the aromatic parts of plants, such as leaves, flowers, bark, roots, or fruits. These oils are responsible for the characteristic aroma of plant species and play important ecological roles, such as defense against herbivores and microorganisms, as well as the attraction of pollinators [4].

Chemically, the major constituents of essential oils primarily belong to the classes of terpenoids and phenylpropanoids. Terpenoids, such as thymol and geraniol, are derived from the isoprene pathway (C₅H₈) and are formed by the condensation of isoprene units, giving rise to structures such as monoterpenes (C₁₀H₁₆) and sesquiterpenes (C₁₅H₂₄). Phenylpropanoids, such as eugenol, are derived from the shikimic acid pathway, originating from the amino acid phenylalanine, and feature an aromatic ring attached to a three-carbon side chain [5].

Between 2020 and 2024, studies have advanced in identifying its immunomodulatory properties, its efficacy in treating infectious diseases, and its relevance as an alternative to conventional drugs. These findings reinforce the importance of this plant as an accessible and low-cost therapeutic resource. The growing preference for using herbal medicines over conventional drugs can be attributed to the effectiveness of the active ingredients present in phytotherapy as natural healing agents, as well as their availability, accessibility, and widely recognized lower or non-toxic effects [6].

The clinical applicability of O. gratissimum and its future prospects have generated significant interest in academic and pharmacological fields. In addition to its efficacy against resistant pathogens, studies highlight its potential as a phytotherapeutic agent for the treatment of neglected diseases. Moreover, over the past decade, medicinal plants and their bioactive compounds have attracted the attention of numerous researchers due to their usefulness in the management and prevention of chronic and life-threatening diseases [7,8]. 
Thus, this article aims to analyze the medicinal use of O. gratissimum between 2020 and 2024, with an emphasis on its therapeutic properties and clinical applications. It intends to highlight the main scientific findings on this plant, its relevance in combating antimicrobial and antiparasitic resistance, as well as the prospects for the development of innovative drugs based on its bioactive compounds.

2. methodology

2.1 Type of Research

This study is an integrative literature review, serving as a tool for obtaining, identifying, analyzing, and synthesizing publications.

2.2 Research Setting

The databases used for the selection of texts were accessed through virtual platforms such as ScienceDirect, SciELO, PubMed, Google Scholar, Litmaps, and Science.gov, using the following descriptors: “Ocimum gratissimum”, “O. gratissimum”, “Medicinal properties of Ocimum gratissimum” and “Therapeutic applications of O. gratissimum”. Accordingly, the selected studies were carefully read and chosen to support the scientific construction of this study.

2.3 Inclusion Criteria

The selection of articles for this integrative review followed specific criteria to ensure the relevance and quality of the sources analyzed. Studies published between 2020 and 2024 were included, reflecting recent innovations and emerging discoveries about O. gratissimum. Only articles reporting clinical, laboratory, and experimental studies were considered, as these types of research provide a solid scientific evidence base with well-defined methodology and comparable results. The choice of articles addressing the bioactive properties of O. gratissimum and its medicinal applications for diseases caused by pathogens is essential to understand the therapeutic potential of the plant in combating infectious diseases.

2.4 Exclusion Criteria

Initially, a strict filter was applied to exclude articles that, despite meeting the publication year criteria, were literature reviews. Another important exclusion criterion was the presence of articles with insufficient or inconsistent data. Studies that did not provide adequate information about the plant’s medicinal properties or presented data inconsistencies were discarded. This step is crucial to maintain the integrity of the research and ensure that the conclusions drawn are based on solid and relevant data. Thus, the careful exclusion of articles guaranteed the quality and accuracy of the integrative review, focusing only on the most robust scientific evidence pertinent to the proposed topic.

2.5 Data Collection and Analysis

Data collection followed established academic norms, and the selected articles were properly referenced, covering the period from 2020 to 2024. The analysis of the collected materials was based on identifying sufficient elements to achieve the study’s objectives. The research utilized the databases SciELO, PubMed, Google Scholar, Science.gov, and Litmaps. A total of 82 articles were analyzed, and 47 were excluded for not addressing the guiding research question or failing to meet the inclusion criteria.
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Figure 1. Flowchart of the stages of the article selection proces

3. results and discussion

The table 1 presents a selection of scientific articles addressing the medicinal and therapeutic applications of O. gratissimum as a basis for the treatment of various pathologies, analyzing publications from 2020 to 2024. The studies include different methodologies, such as in vitro, in vivo, and in silico approaches. A variety of organisms were studied, including parasites, fungi, bacteria, and other models used for clinical and pharmacological testing, such as rats and mice. The research identified several ways of applying O. gratissimum, either through leaf extracts or essential oil, for the treatment of pathologies, as well as its use in managing diseases such as cancer and diabetes.






Table 1. Distribution of the selected articles according to authors, year of publication, research location, use of O. gratissimum, therapeutic properties and applicability, type of study, and the organism, cell, or molecule investigated.
	ARTICLES / CRITERIA
	Reference
	Country
of publication
	Study material
	Therapeutic properties/Applicability
	Type of Study
	Organism/Cell/Molecule studied

	Effect of extraction temperature and solvent type on the bioactive potential of Ocimum gratissimum L. extracts

	[9]
	Türkiye
	Leaf extract
	Antibacterial Activity
	In vitro

	S. typhimurium and two strains of gram-positive bacteria, B. cereus

	Essential oil of Ocimum gratissimum (Linnaeus, 1753): efficacy for anesthesia and transport of Oreochromis niloticus
	[10]
	Brazil
	Essential oil
	Anesthetic
	In vitro
	Oreochromis niloticus

	In vitro and in vivo efficacy of poly (lactic acid) nanofiber packaging containing essential oils from Ocimum basilicum l. and Ocimum gratissimum l. against aspergillus carbonarius and Aspergillus niger in table grapes
	[11]
	Brazil
	Essential oil
	Antifungal and antiochratoxigenic activity
	In vitro and in vivo
	Aspergillus
carbonarius and Aspergillus niger

	The use of Ocimum gratissimum L. essential oil during the transport of Lophiosilurus alexandri: water quality, hematology, blood biochemistry and oxidative stress
	[12]
	Brazil
	Essential oil
	Anesthetic and antioxidant used for animal transport
	In vivo
	Lophiosilurus alexandri

	Essential oil of Ocimum gratissimum (Linnaeus, 1753) as anesthetic for Lophiosilurus alexandri: Induction, recovery, hematology, biochemistry and oxidative stress
	[13]
	Brazil
	Essential oil
	Anesthetic
	In vivo
	Lophiosilurus alexandri

	The effects of aqueous extract of Ocimum gratissimum on the cerebellum of male Wistar rats challenged by lead acetate
	[14]
	Nigeria
	Aqueous extract of leaves
	Treatment of neurodegenerative diseases
	In vivo
	Wistar rat

	Ocimum gratissimum leaf extract ameliorates phenylhydrazine-induced anaemia and toxicity in Wistar rats
	[3]
	Nigeria
	Leaf extract
	Restorative effect on metabolic distortions
	In vivo
	Wistar rat

	Ocimum gratissimum enhances insulin sensitivity in male Wistar rats with dexamethasone-induced insulin resistance
	[15]
	Nigeria
	Leaf extract
	Reduces the accumulation of liver fat
	In vivo
	Wistar rat

	Reversal of mitochondrial permeability transition pore and pancreas degeneration by chloroform fraction of Ocimum gratissimum (L.) leaf extract in type 2 diabetic rat model
	[16]
	Nigeria
	Chlorophoric extract of leaves
	Antidiabetic and tissue regeneration potentials
	In vivo
	Wistar rat

	Aqueous Ocimum gratissimum extract induces cell apoptosis in human hepatocellular carcinoma cells 
	[17]
	Taiwan
	Aqueous leaf extract
	Antitumor activity
	In vitro
	Hepatocellular carcinoma cells

	Aqueous extracts of Ocimum gratissimum sensitize hepatocellular carcinoma cells to cisplatin through brca1 inhibition
	[18]
	China
	Aqueous leaf extract
	Antitumor activity
	In vitro
	Hepatocellular carcinoma cells

	Network pharmacology based anti-diabetic attributes of bioactive compounds from Ocimum gratissimum L. through computational approach
	[19]
	India
	Main compounds present in the plant
	Anti-diabetic
	In silico
	Diabetes Mellitus Protein Molecules

	Anti-schistosoma efficacy of Ocimum gratissimum (scent leaf) and andrographis paniculata (king of bitters) against Schistosoma haematobium cercaria
	[20]
	Nigeria
	Aqueous leaf extract
	Anti-schistosomiasis
	In vivo
	Schistosoma haematobium



	Ocimum gratissimum L. leaf flavonoid-rich extracts reduced the expression of p53 and vcam in streptozotocin-induced cardiomyopathy rats
	[21]
	Nigeria
	Flavonoid-rich extracts from leaves
	Treatment of diabetes-induced cardiomyopathy
	In vivo
	Wistar rats

	Antimicrobial Effect of Ocimum gratissimum L. Essential Oil on Shewanella putrefaciens: Insights Based on the Cell Membrane and External Structure
	[22]
	China
	Essential oil
	Disrupts membrane integrity
	In vivo
	Shewanella putrefaciens

	Investigating the antibacterial, antioxidant, and anti-inflammatory activities of aqueous and hydroethanolic extracts of Ocimum basilicum and Ocimum gratissimum on some germs responsible for aerobic vaginitis
	[23]
	Cameroon
	Aqueous and hydroethanolic extracts of leaves
	Antibacterial, antioxidant and anti-inflammatory
	In vivo
	Aerobic vaginitis

	Anaesthetic effect of clove basil (Ocimum gratissimum L.) essential oil on the giant river prawn (Macrobrachium rosenbergii, De Man 1879) exposed to different water pHs
	[24]
	Brazil
	Essential oil
	Sedatives and anesthetics
	In vivo
	Macrobrachium rosenbergii

	Inhibition of anthracnose symptoms in common bean by treatment of seeds with essential oils of Ocimum gratissimum and Syzygium aromaticum and eugenol
	[25]
	Brazil
	Essential oil
	Antifungal
	In vivo
	C. lindemuthianum

	 Molecular docking, MM GBSA, and ADMET studies of phytoconstituents of Ocimum gratissimum on multiple breast cancer targets
	[26]
	Nigeria
	Phytochemicals present in the plant
	Antitumor activity
	In silico
	Breast cancer cells

	Mitigation of arsenic poisoning induced oxidative stress and genotoxicity by Ocimum gratissimum L.
	[27]
	India
	Leaf extract
	Treatment of chronic diseases
	In vivo
	Oryctolagus cuniculus

	Essential oils of Ocimum gratissimum, Lippia grata and Lippia origanoides are effective in the control of the acanthocephalan Neoechinorhynchus buttnerae in Colossoma macropomum
	[28]
	Brazil
	Essential oil
	Antiparasitic
	In vivo
	Neoechinorhynchus buttnerae


	Identification of neurotherapeutic constituents in Ocimum gratissimum with cholinesterase and monoamine oxidase inhibitory activities, using gc-ms analysis, in vitro, and in silico approaches
	[29]
	Nigeria
	Methanolic extract of leaves
	Neurotherapeutic activity
	In vitro
	Cholinesterase and monoamine oxidase

	Effects of co-treatment of plasmodium berghei-infected mice with aqueous extract of Ocimum gratissimum leaves and primaquine on glucose-6-phosphate dehydrogenase activity, hematological, and antioxidant parameters
	[30]
	Nigeria
	Aqueous leaf extract
	Antiparasitic
	In vivo
	Plasmodium berghei

	Essential oils of Ocimum gratissimum and Zingiber officinale as anesthetics for the South American catfish Pseudoplatystoma reticulatum
	[25]
	Brazil
	Essential oil
	Anesthetic
	In vivo
	Pseudoplatystoma reticulatum


	In vitro antibacterial and antifungal potentials of Ocimum tenuiflorum and Ocimum gratissimum essential oil
	[31]
	India
	Essential oil
	Antibacterial
	In vitro
	E. coli, K. pneumonia, S. aureus and C. albicans

	Evaluation of Antibacterial Effects of an Oral Rinse Containing Ocimum tenuiflorum and Ocimum gratissimum on Streptococcus mutans and Lactobacillus Species
	[32]
	India
	Aqueous leaf extract
	Antibacterial
	In vitro
	Streptococcus mutans e Lactobacillus Species

	Green Synthesis of Silver Nanoparticles Using Zingiber officinale and Ocimum gratissimum Formulation for Its Anti-inflammatory and Antidiabetic Activity: An In Vitro Study
	[33]
	India
	Herbal formulations
	Anti-inflammatory and anti-diabetic
	In vitro
	Bovine serum albumin (BSA) denaturation assay and egg albumin (EA) denaturation assay

	Amoebicidal activity of essential oils and essential oil-based microemulsions of Aloysia citrodora Ortega ex Pers., Cymbopogon winterianus Jowitt ex Bor, and Ocimum gratissimum L. against Acanthamoeba polyphaga trophozoites
	[34]
	Brazil
	Essential oil
	Antiparasitic
	In vitro
	Acanthamoeba polyphaga trophozoites

	Polyphenol-rich extract of Ocimum gratissimum leaves prevented toxic effects of cyclophosphamide on the kidney function of Wistar rat
	[35]
	Nigeria
	Leaf extract
	Prevented kidney injury and improved kidney function
	In vivo
	Rato Wistar

	In Vitro Tests for a Rapid Evaluation of Antidiabetic Potential of Plant Species Containing Caffeic Acid Derivatives: A Validation by Two Well-Known Antidiabetic Plants, Ocimum gratissimum L. Leaf and Musanga cecropioides R. Br. ex Tedlie (Mu) Stem Bark
	[36]
	France
	Leaf extract
	Increased insulin secretion and insulin sensitivity
	In vitro
	INS-1 cells

	Dietary supplementation of Ocimum gratissimum improves growth performance and immune response in broilers under high ambient temperature
	[37]
	Taiwan
	Leaf extract
	Improved development of digestive organs and increased carcass mass and average weight gain of birds
	In vivo
	Poultry

	Aqueous extracts of Ocimum gratissimum mitigate colitis and protect against AOM/DSS-induced colorectal cancer in mice
	[38]
	Taiwan
	Aqueous leaf extract
	Antitumor activity
	In vivo
	Mice

	Optimization of microwave-assisted extraction of phenolic compounds from Ocimum gratissimum leaves and its LC–ESI–MS/MS profiling, antioxidant and antimicrobial activities
	[39]
	Nigeria
	Leaf extract
	Antioxidant and antibacterial
	In vitro
	Bacteria

	 Antifungal Activity of Ocimum tenuiflorum and Ocimum gratissimum Herbal Formulation-Based Oral Rinse Against Candida albicans
	[40]
	India
	Herbal formulations
	Antifungal
	In vitro
	Candida albicans

	Polymyxin combined with Ocimum gratissimum essential oil: one alternative strategy for combating polymyxin-resistant Klebsiella pneumoniae
	[41]
	Brazil
	Essential oil
	Antibacterial
	In vivo
	Caenorhabditis elegans
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Of the 35 selected articles, studies were conducted in various countries, including Turkey, Taiwan, Brazil, India, Nigeria, China, Cameroon, and France, with Nigeria accounting for the highest number of publications at 31.43%. Table 1 provides a detailed overview of the authors, year of publication, research location, use of O. gratissimum, therapeutic properties and medicinal applications, type of study, and the organism, cell, or molecule investigated.

In terms of temporality, the analyzed articles were published between 2020 and 2024. The year 2024 recorded the highest number of publications, totaling 12 studies, followed by 2023 with 8, 2020 with 6, 2021 with 5, and 2022 with 4 articles.

The results highlight the importance of discussing the various factors influencing the use of O. gratissimum in human and veterinary medicine, demonstrating the complexity involved in its care and application. The analyzed themes allowed the integration of the obtained data with existing literature, deepening the understanding of the medicinal use of O. gratissimum.

The studies reported several therapeutic activities, including: potential to combat infections caused by multidrug-resistant bacteria, strong antifungal activity against Candida albicans, antiparasitic effects, anti-ochratoxigenic activity, reduction of oxidative stress and DNA polymorphism, significant decrease in tumor burden and number of tumors, notable anticancer properties against breast cancer cells, potential antidiabetic effects, and tissue regeneration capabilities.

Regarding the forms of plant use, most studies (51.43%) focused on extracts, while essential oil was used in 34.29% of the studies. Among the extracts, leaf extract was the most employed, reported in five studies. Other extracts, including aqueous, methanolic, hydroethanolic, crude aqueous, chloroform leaf extracts, or flavonoid- and phytochemical-rich extracts, were cited in only one study each. Additionally, other methods of use accounted for 14.29% of the publications, including powdered dried leaves (1 study), fresh leaves (1 study), main chemical compounds of the plant (1 study), and herbal formulations (2 studies). This diversity of approaches highlights the wide range of therapeutic and medicinal possibilities offered by O. gratissimum.

4. Conclusion

In light of the increasing use of herbal medicines and the search for new therapies to alleviate and treat symptoms, knowledge of the medicinal properties of O. gratissimum becomes highly relevant. The research and compilation of information conducted in this study indicate that this species has a wide range of well-documented medicinal uses, supported by reliable evidence.

Literature analysis revealed that the secondary metabolites of basil (O. gratissimum) are primarily responsible for the reported therapeutic effects, highlighting its potential in pharmacological and alternative treatments, particularly for inflammatory, infectious, and wound-healing processes. Despite the evidence presented, further studies both clinical and bibliographic are necessary to strengthen ethnobotanical and phytotherapeutic research in Brazil.

Therefore, it is essential to promote research that quantifies and systematizes the use of this plant in both human and veterinary clinical contexts, demonstrating the vast therapeutic potential of O. gratissimum and supporting its safe and effective application in medical practice.
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