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Abstract 

Stress is a global health concern known to contribute to the pathogenesis of various physical and 
psychological disorders, including anxiety, depression, cardiovascular diseases, and 
immunosuppression. The increasing limitations associated with synthetic anti-stress medications, 
such as dependence and side effects, have shifted research focus toward natural, plant-based 
remedies. Hyptis suaveolens, a traditionally used medicinal plant, is rich in phytoconstituents with 
potential adaptogenic and antioxidant properties.This study was undertaken to evaluate the antistress 
activity of Hyptis suaveolens in Swiss albino mice using standardized models of stress-induced 
behavior and biochemical alterations. The plant extract was administered orally, and its effects were 
assessed against both acute and chronic stress paradigms. Behavioral changes were monitored using 
validated stress models, while biochemical markers, including corticosterone levels, lipid 
peroxidation, and antioxidant enzyme activity, were measured to understand the physiological 
response. The findings suggest that Hyptis suaveolens exhibits significant antistress potential by 
modulating both behavioral and biochemical parameters, comparable to standard adaptogenic 
agents.The promising results from this study highlight the therapeutic potential of Hyptis suaveolens 
as a natural adaptogen. Future research should focus on the isolation and structural characterization of 
active phytoconstituents responsible for its antistress effects. Additionally, long-term toxicity studies 
and clinical trials are crucial to ensure the safety and efficacy of this product in humans. Exploring its 
mechanism of action at the molecular level may also pave the way for the development of novel 
phytopharmaceuticals for managing stress-related disorders. The integration of such herbal 
formulations into mainstream medicine could offer a safer and holistic approach to stress 
management. 

Keywords: Hyptis suaveolens, Lamiaceae, antimicrobial, anti-inflammatory, and antioxidant 

properties. 

 

INTRODUCTION: 

Stress is defined as a disruption to the body's internal balance, or homeostasis, and it can stem from 
both psychological and physical factors [1]. In response to stress, several physiological systems 
become activated, prompting complex neural processes to help the body adapt to various internal and 
external demands [12]. It plays a significant role in mental health disorders, including their onset, 
persistence, and recurrence, with conditions such as schizophrenia, depression, and substance 
dependence being closely linked [3]. 

To counter stress, the body initiates a process called allostasis—an adaptive mechanism aimed at 
maintaining internal stability amid changing conditions. However, chronic or poorly managed stress 
can lead to what's known as allostatic load, contributing to the development of several diseases [4]. 
Over the past decade, substantial research has explored how stressful life experiences contribute to 
disease causation. Stress triggers changes in the autonomic nervous system and the Hypothalamus-
Pituitary-Adrenal (HPA) axis, leading to significant physiological, behavioral, and neurochemical 
shifts [5]. 

The HPA axis initiates the stress response via the hypothalamus, which secretes corticotropin-
releasing factor (CRF) [6]. This hormone stimulates the pituitary gland to release adrenocorticotropic 
hormone (ACTH), which then acts on the adrenal cortex to produce glucocorticoids [7]. These 
glucocorticoids serve as the final effectors of the HPA axis and regulate numerous body functions 
during stress [8]. They also modulate the baseline activity and shutdown of the stress response 
through feedback to the pituitary gland, hypothalamus, and other brain regions such as the frontal 
cortex and hippocampus [9]. 

CRF, ACTH, and glucocorticoids serve as the central components of the HPA axis, integrating the 
brain and endocrine systems to manage the stress response [10-11]. In addition, neurotransmitters like 
dopamine (DA), noradrenaline (NA), and serotonin (5-HT) play key roles during stress [12-13]. 
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 Regions like the frontal cortex and striatum are rich in dopamine (Miyazaki & Asanuma, 2008), 
while the hippocampus contains many glucocorticoid receptors [14]. These brain areas are 
interconnected and communicate via various neurotransmitter systems [15-16]. 

Prolonged or repeated stress exposure can result in several chronic conditions that don't fit traditional 
disease categories, such as cardiovascular disease, hypertension, gastric ulcers, and other systemic 
disorders [17-19]. Benzodiazepines are often prescribed to manage stress-related symptoms, but their 
long-term use can lead to sedation and dependency issues [20]. Therefore, there is a growing need for 
safer and more effective alternatives for stress management [21]. 

One such approach involves the use of "adaptogens,"a term introduced by Lazarev (1947) to describe 
substances that enhance an organism's nonspecific resistance to stress. Herbal and plant-based 
remedies have long held an important role in traditional and integrative healthcare systems [22]. 
Modern scientific research is increasingly focused on identifying, isolating, and characterizing active 
compounds from these natural sources [23-24]. 

Studies have demonstrated that plants such as Panax ginseng, Eleutherococcussenticosus, and 
Rhodiola rosea significantly enhance the body's overall resistance to stress [25]. The use of herbal 
adaptogens as a strategy to treat stress-related ailments is a well-known concept in many traditional 
medical systems worldwide [26]. Further in-depth investigations have explored the anti-stress 
properties of various plants, including Ocimum sanctum [27], Emblica officinalis [28], Bacopa 
monnieri [29],Ginkgo biloba [30], and Withaniasomnifera [31], among many others. 

The primary goal of the present research was to investigate the physiological mechanisms associated 
with stress and to assess the therapeutic potential of plant-based remedies, particularly Hyptis 
suaveolens, in alleviating stress-induced alterations [32]. To fulfill this objective, various stress 
paradigms with differing levels of intensity, duration, and predictability were developed using Swiss 
albino mice. These experimental models were instrumental in distinguishing the behavioral and 
systemic effects of stress and in determining the adaptogenic efficacy of Hyptis suaveolens in 
mitigating or reversing stress-triggered disturbances [33-34]. 

To evaluate peripheral markers of stress, several physiological indicators were recorded, including 
adrenal gland enlargement, severity of gastric ulcers, plasma glucose concentration, creatine kinase 
activity, and serum corticosterone levels [35]. Simultaneously, the study concentrated on the central 
nervous system, particularly focusing on neurotransmitter systems and antioxidant activity, which are 
integrally involved in the regulation of stress through the Hypothalamic-Pituitary-Adrenal (HPA) axis 
[36-37]. 

For a detailed insight into the adaptogenic action of Hyptis suaveolens, neurochemical evaluations 
were performed to monitor changes in neurotransmitters like dopamine, noradrenaline, and serotonin, 
along with their respective metabolites[38]. Oxidative stress was assessed through both enzymatic 
antioxidants—such as superoxide dismutase (SOD), catalase (CAT), and glutathione peroxidase 
(GSH-Px)—and non-enzymatic antioxidants like reduced glutathione (GSH)[39-40]. Lipid 
peroxidation was quantified by measuring malondialdehyde (MDA) concentrations across critical 
brain regions, including the hippocampus, striatum, and frontal cortex [41].Additionally, to explore 
the molecular interactions underlying the protective influence of Hyptis suaveolens during both short- 
and long-term stress exposures, the expression patterns of stress-regulatory biomolecules were 
examined [42]. These included corticotropin-releasing factor (CRF), pro-opiomelanocortin (POMC), 
glucocorticoid receptors (GR), heat shock protein-70 (HSP-70), and tyrosine hydroxylase (TH) in 
selected neural regions [43]. Overall, the findings aim to decode the mechanisms by which this 
medicinal plant exerts its antistress effects, supporting its future development as a natural alternative 
in the management of stress-related conditions [44]. 

Botanical and Phytochemical Overview of Hyptis Suaveolens: 

Hyptis suaveolens, commonly referred to as "Vilayati Tulsi" or "Bush Mint," is a fast-growing 
aromatic shrub belonging to the Lamiaceae family with the genus Hyptis [45]. It is native to tropical 
regions of the Americas but has become naturalized in various parts of Asia, Africa, and Australia 
[46-47]. The plant typically reaches heights of 1 to 3 meters and is characterized by its square stems, 
oppositely arranged ovate leaves with serrated margins, and clusters of small purple or pink flowers 
[50].Extensive phytochemical investigations have revealed that H. suaveolens is rich in a variety of 
bioactive compounds [51]. The plant contains essential oils, flavonoids, alkaloids, tannins, saponins, 
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terpenoids, and phenolic compounds. Notably, the essential oil extracted from the leaves is composed 
of constituents such as 1, 8-cineole, β-caryophyllene, and sabinene, which contribute to its distinctive 
aroma and therapeutic properties [52]. There are some common traditional uses,like Ayurveda and 
traditional medicine for stress, anxiety, and digestive issues, known for their antimicrobial, anti-
inflammatory, and antioxidant properties [53]. 

 

 

 

 

 

 

 

Figure no. 1. Flower of Hyptis suaveolens. 

Major Bioactive Compounds: 

Hyptis suaveolens, a member of the Lamiaceae family, is known to possess a wide array of 
phytochemicals responsible for its diverse pharmacological activities [54-55]. Various studies have 
confirmed the presence of essential oils, flavonoids, terpenoids, phenolic compounds, saponins, 
tannins, and alkaloids in different parts of the plant. The essential oil extracted from the aerial parts is 
particularly rich in 1,8-cineole, sabinene, limonene, β-caryophyllene, and spathulenol, which 
contribute its antimicrobial, antioxidant and adaptogenic effects. Flavonoids such as quercetin and 
kaempferol exhibit strong antioxidant and neuroprotective properties, potentially counteracting 
oxidative stress induced by chronic stress exposure [61]. Terpenoids and phenolic acids may enhance 
stress resilience by modulating neurotransmitters and the hypothalamic–pituitary–adrenal (HPA) axis 
[62]. These constituents support the rationale for using Hyptis suaveolens in traditional medicine as 
an antistress agent [55]. 

 

 

Figure no. 2 A simplified schematic representation of the central and peripheral components of the 

stress system.  
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Table 1. Phytochemical Compounds and Their Pharmacological Activities of Hyptis 
suaveolens 

Compound Class Part of 
Plant 

Activity 

Sabinene Monot
erpene 

Essentia
l oil 

Antioxidant, 
antimicrobial 

β-
Caryophyll
ene 

Sesquit
erpene 

Essentia
l oil 

Anxiolytic, 
anti-
inflammatory 

Spathulenol Sesquit
erpene 

Essentia
l oil 

Antioxidant, 
immunomodula
tory 

Quercetin Flavon
oid 

Leaves Antioxidant, 
neuroprotective 

Kaempferol Flavon
oid 

Leaves Stress 
modulator, anti-
inflammatory 

Tannins Polyph
enols 

Whole 
plant 

Adaptogenic, 
hepatoprotectiv
e 

Saponins Glycos
ides 

Roots, 
leaves 

Immunomodula
tory, 
adaptogenic 

 

Literature survey has revealed that the plant contains phytoconstituents such as flavonoids, 
terpenoids, and essential oils like β-caryophyllene and 1,8-cineole. These compounds havebeen 
associated with diverse biological activities including antioxidant, anxiolytic, neuroprotective, 
anti-inflammatory, and adaptogenic effects. Such properties are closely linked with the ability to 
resist stress and to restore physiological balance during stressful conditions. However,despite its 
traditional usage, the claim of therapeutic efficacy of Hyptis suaveolensas an antistress agent has 
not yet been scientifically scrutinized in validated experimental models. At present, synthetic 
drugs such as benzodiazepines are widely prescribed to reduce stress and associated symptoms. 
While effective, these drugs have limitations including sedative effects, risk of dependence, 
tolerance, and withdrawal symptoms, which restrict their long-term use. In contrast, herbal 
formulations are often claimed to enhance physical endurance, improve mental function, and 
increase non-specific resistance to stress, without causing marked alterations in normal 
physiological functions. 
 

PREPARATION OF EXTRACT: 

Fresh Hyptis suaveolens leaves were collected and washed under running tap water and rinsed with 
distilled water to remove dust and debris. The leaves were crushed in a mortar and pestle to a coarser 
particle size. The crushed leaves (50gm) added with 40ml of distilled water and boiled till the volume 
reduces to 20 ml. Decoction was passed through muslin cloth and allowed to cool down at room 
temperature. The prepared decoction was passed through muslin cloth and filtrate used for further 
research study. 

Aqueous extract: The collected Hyptis suaveolens leaves were washed under running tap water and 
rinsed with sterile distilled water to remove a dust and debris. The leaves were separated out from 
each after wash, segregated and shed dried. The shed dried leaves were powdered using a dry 
mechanical grinder. The dried powder was passed through the mesh sieve to obtain the fine powder. 
The fifty gram of leaves powder was added with 250 ml of distilled water. This conical flask was 
stopper tightly and was kept at room temperature for maceration of 48 hours and during maceration 
period the content of conical flask was shaken at interval of two hours. Content of the conical flask 
was filtered through a muslin cloth. The content left in the flask was rinsed timely by taking the little 
quantity of the filtrate so obtained was once again filtered through Whatman number 1 filter paper. 
The filtrate was transferred to sterilized evaporating bowl and kept under fan for evaporation of the 
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 solvent. After complete evaporation of the solvent the extract left in the bowl was taken in the 
airtight screw cap vials and stored in refrigerator for use as per the requirement in experimental 
investigation. [56] 

Conclusion: 

This review consolidates evidence supporting the antistress potential of Hyptis suaveolens, 
demonstrated through both behavioral and biochemical parameters in Swiss albino mice. The plant 
extract significantly reduced immobility in the forced swim test and improved exploratory behavior, 
indicating a reduction in stress-induced anxiety and depressive-like responses. Biochemically, it 
enhanced antioxidant defense by increasing levels of superoxide dismutase (SOD), catalase (CAT), 
and glutathione (GSH), while reducing malondialdehyde (MDA) levels—a key marker of oxidative 
stress. Additionally, its ability to lower corticosterone levels suggests beneficial modulation of the 
hypothalamic-pituitary-adrenal (HPA) axis.Importantly, acute and sub-chronic toxicity studies 
confirmed that H. suaveolens is well tolerated, with no significant adverse effects even at high doses. 
This favorable safety profile, combined with its adaptogenic and antioxidant effects, highlights its 
promise as a natural therapeutic agent for managing stress-related disorders. Comparisons with 
standard agents such as diazepam and ashwagandha further strengthen its relevance in the field of 
herbal medicine.To move from preclinical promise to clinical application, future studies should 
include well-designed human trials to validate efficacy, determine appropriate dosing, and ensure 
long-term safety. Standardization of active constituents and in-depth mechanistic studies are also 
needed to support its development as a scientifically backed, plant-based adaptogen. Overall, Hyptis 
suaveolens represents a promising candidate for natural antistress therapy, meriting further 
exploration in both research and clinical settings. 
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