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ABSTRACT 

Introduction: Phytotherapy, the field focused on utilizing medicinal plants for the prevention 

and treatment of diseases, plays a crucial role in a sustainable approach to healthcare. In the 

context of growing interest in natural therapies, attention is increasingly directed toward species 

such as Urtica dioica (common nettle), Berberis vulgaris (common barberry), and Withania 

somnifera (common ashwagandha). These plants, renowned for their richness in active 

compounds like flavonoids, alkaloids, lignans, and withanolides, offer a wide range of 

therapeutic effects. 

This paper examines the role of these species in modern medicine, highlighting their importance 

in the treatment and prevention of chronic conditions such as diabetes, cardiovascular disorders, 

and cancer. It discusses their unique biochemical properties, mechanisms of action, and 

evidence of efficacy gathered through clinical studies. With advanced extraction techniques and 

phytochemical analysis, the pharmacological potential of these plants has been thoroughly 

explored, opening up new possibilities for integrating natural ingredients into holistic 

healthcare approaches. Phytotherapy based on these plants reflects not only their centuries-old 

tradition but also their growing importance in contemporary, sustainable medicine.  

Aim of study: The aim of this scientific paper is to summarize the available knowledge on the 

significance and application of various medicinal plants used in modern medicine. Particular 

emphasis has been placed on their impact on metabolic syndrome, obesity, as well as the 

gastrointestinal, cardiovascular, and renal systems. 

Material and methods: The literature available in PubMed, and the Google Scholar database 

was reviewed using the following keywords: ,,phytotherapy’’; ,,herbal therapy’’; ,,botanical 

characteristics”; ,,medicinal plants”; ,,utrica dioica”; ,,berberine”; ,,barberis vulgaris”; 

“withania somnifera” 

Keywords: ,phytotherapy, herbal therapy, botanical characteristics, medicinal plants, utrica 

dioica, berberine, berberis vulgaris, withania somnifera 
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Urtica dioica 

Botanical Characteristics 

Urtica dioica, commonly known as stinging nettle, is a nitrophilous perennial herbaceous plant 

that can reach a height of 1 to 2 meters, depending on soil conditions [1,3]. This species is 

distinguished by the presence of fine, stinging hairs on the surfaces of its stems and leaves, 

which are elongated, serrated, and exhibit a characteristic fibrous structure. The stem, which 

has a quadrangular cross-section and is branched, contains numerous bioactive substances 

responsible for its broad spectrum of pharmacological properties, including antioxidant, 

antibacterial, anti-inflammatory, and analgesic effects [1,2]. The flowers are small, ranging in 

color from reddish-brown to greenish-white, predominantly unisexual, and appear in spike-like 

clusters on the axis of the upper leaves; the male flowers possess 4-5 long sepals, while the 

female flowers have 4 short sepals and a superior ovary [3]. The leaves of Urtica dioica are dark 

green, opposite, serrated, elongated, or ovate with a cordate base, and are covered in stinging 

hairs that serve as the plant's natural defense mechanism [3,4]. 

Chemical composition 

Stinging nettle (Urtica dioica) serves as a source of numerous bioactive compounds that 

enhance its therapeutic effects, making it a valuable plant in modern phytotherapy [5,6,7]. 

Phytochemical studies of Urtica dioica have identified the presence of multiple bioactive 

substances, including flavonoids, phenolic acids, and lignans, which play a crucial role in its 

medicinal properties. This plant demonstrates a broad spectrum of biological activities, 

including antioxidant, anti-inflammatory, and antimicrobial effects. Moreover, these 

compounds may support the body's defense mechanisms, positioning stinging nettle as a 

promising component in the treatment and prevention of various diseases [6]. Flavonoids 

present in Urtica dioica extracts exhibit potent antioxidant properties, contributing to cellular 

protection against oxidative stress. Additionally, these bioactive molecules may significantly 

influence the modulation of inflammatory processes, rendering them potential candidates for 

therapeutic applications in oncology [5]. Urtica dioica is also a rich source of essential vitamins 

that support bodily functions. It contains substantial levels of vitamin C, a powerful antioxidant 

that safeguards cells from oxidative damage and facilitates collagen synthesis, thereby 

promoting the health of the skin and blood vessels. Vitamin K also found in stinging nettle, is 

vital for the proper coagulation process and supports bone health by regulating calcium 

metabolism. Furthermore, B vitamins, such as B2 (riboflavin) and B3 (niacin), contribute to 

maintaining optimal energy metabolism and support tissue regeneration and nervous system 

function [6,7]. Phenolic acids in Urtica dioica display strong antioxidant capacities, protecting 
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cells from oxidative stress and promoting regenerative processes in the body. Additionally, 

these bioactive compounds can modulate inflammatory responses, making them valuable in the 

prevention and treatment of chronic conditions. Lignans, another class of compounds found in 

stinging nettle, exhibit phytoestrogenic activity, which may aid in hormonal balance and 

positively impact cardiovascular health. These properties underscore stinging nettle's potential 

as an important component in modern phytotherapy [5,6,7]. 

Medicinal properties 

Stinging nettle (Urtica dioica) is a plant renowned for its versatile therapeutic properties, which 

have been utilized in traditional medicine for centuries. Modern research confirms its efficacy 

in alleviating inflammation, supporting urinary tract health, and mitigating allergy symptoms. 

It also promotes skin and hair health, making it a valuable component in dermatological and 

cosmetic preparations. Furthermore, stinging nettle can aid in managing rheumatism, reducing 

blood sugar levels, and enhancing overall immunity, establishing its significance in preventive 

healthcare [3,4]. 

Stinging nettle exhibits potent anti-inflammatory effects, making it beneficial in the treatment 

of conditions such as arthritis and chronic muscle pain. Its mechanism of action involves 

inhibiting enzymes like COX-1 and COX-2, which are responsible for inflammatory processes, 

thereby reducing the production of inflammatory mediators. Additionally, nettle limits the 

release of cytokines and other pro-inflammatory factors, highlighting its utility in both acute 

and chronic inflammatory conditions [6,7]. 

Extracts from stinging nettle demonstrate promising anti-cancer properties, attributed to its 

bioactive compounds with antioxidant and immunomodulatory activities. These substances 

inhibit cancer cell proliferation by regulating signaling pathways associated with apoptosis and 

the cell cycle. Moreover, nettle reduces oxidative stress, a critical factor in the initiation and 

progression of cancers, and shows potential in suppressing angiogenesis, thereby impeding 

tumor growth by limiting nutrient supply. These features establish nettle as a potential adjuvant 

in cancer therapy [4,5]. Studies indicate that nettle compounds may inhibit enzymes such as 5-

α-reductase and aromatase, which play pivotal roles in the progression of prostate cancer by 

regulating hormonal levels. Additionally, nettle is being explored for its potential in managing 

breast cancer by inhibiting cancer cell proliferation and reducing angiogenesis. Evidence also 

suggests its capacity to mitigate oxidative stress and enhance immune responses in 

gastrointestinal cancers, underlining its potential in supportive oncology treatments, though 

further clinical studies are warranted [5,6]. 



6 

In vivo studies have demonstrated that aqueous extracts of stinging nettle leaves possess 

antidiabetic properties, aiding in blood glucose regulation. Experiments on diabetic mice 

revealed that nettle reduces glucose absorption in the intestines, contributing to lowered blood 

sugar levels. Furthermore, nettle has been observed to stimulate insulin secretion, a finding 

confirmed in studies on both healthy and diabetic rats after intraperitoneal administration of 

aqueous extracts. These attributes position nettle as a promising agent in diabetes management 

[6]. 

Stinging nettle supports the treatment of urinary tract infections through its anti-inflammatory 

and diuretic properties. By promoting increased urine output, it facilitates the removal of 

bacteria from the urinary tract, aiding in detoxification. Additionally, its bioactive compounds 

alleviate inflammation of the mucosal linings in the urinary system, accelerating tissue 

regeneration and reducing discomfort associated with infections. These properties make nettle 

a widely utilized natural aid in managing urinary tract infections [6,7,8]. 

Extracts of stinging nettle exhibit anti-allergic effects, making them an effective remedy for 

allergic rhinitis. The bioactive compounds in nettle act on key receptors and enzymes involved 

in allergic responses, reducing the release of histamine and other inflammatory mediators. 

Clinical trials have demonstrated that nettle root extracts can alleviate allergy symptoms such 

as nasal congestion, sneezing, and itching by modulating immune responses. Additionally, 

nettle supports immune system balance, helping to decrease hypersensitivity to environmental 

allergens. These properties highlight nettle’s potential as a supportive treatment for allergies 

[9,10]. 

Berberis vulgaris 

Botanical Characteristics 

Berberis vulgaris L. (family Berberidaceae), commonly known as barberry, is widely 

recognized in Europe and has been traditionally utilized in folk medicine. Various parts of this 

plant, including its roots, bark, leaves, and fruits, have been utilized for their medicinal 

properties [11]. Barberry is a spiny, deciduous shrub that can reach a height of up to 4 meters. 

It is native to large parts of Europe, as well as regions of northwestern Africa and western Asia, 

and has successfully naturalized in northern Europe and North America [13]. The Berberis 

genus comprises spiny shrubs, which can be either deciduous or evergreen and are distinguished 

by their yellow wood and flowers. These plants exhibit dimorphic growth, featuring both long 

and short shoots. The long shoots bear modified leaves that do not participate in photosynthesis 

but instead develop into three-spined thorns. In contrast, the short shoots produce functional 
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leaves, which range from 1 to 10 cm in length and can be either simple with smooth edges or 

serrated with spiny margins. The flowers of Berberis can appear singly or in racemes within a 

single inflorescence. These flowers, typically yellow or orange, measure between 3 and 6 mm 

in length and consist of six sepals and six petals arranged in alternating whorls, often displaying 

a similar coloration. The fruits of this genus are small berries, ranging from 5 to 15 mm in size, 

which transition to either red or blue as they mature [12]. 

Chemical composition 

Over the past two decades, extensive research has highlighted the pharmacological and 

therapeutic potential of B. vulgaris and its isoquinoline alkaloids, particularly berberine. 

Phytochemical analyses have identified isoquinoline alkaloids, including berberine, berbamine, 

and palmatine, as the primary bioactive constituents of this species. Among them, berberine is 

the most extensively investigated protoberberine alkaloid due to its diverse biological activities 

[11].  

Medicinal properties 

The lipid-lowering effects and improvement of insulin resistance are among the most 

extensively investigated properties of berberine in numerous randomized clinical trials [11,12]. 

Additionally, clinical studies have explored its potential therapeutic applications in 

cardiovascular diseases, oncology, gastrointestinal disorders, central nervous system 

conditions, endocrine dysfunctions, and other health concerns. Berberine exhibits low toxicity 

when administered at standard doses and has demonstrated clinical benefits with minimal 

adverse effects. The most commonly reported side effects are mild gastrointestinal disturbances 

in some patients. [14,15] 

The hypoglycemic properties of berberine were first documented in 1988 during its therapeutic 

application for diarrhea management in diabetic patients in China. This observation led to 

further investigations into its potential role in glucose metabolism regulation and its efficacy as 

an antidiabetic agent [16]. 

Berberine has been shown to significantly reduce glycated hemoglobin (HbA1c) levels in 

patients with diabetes, with its efficacy in lowering HbA1c being comparable to that of 

metformin, a commonly prescribed oral hypoglycemic agent. In monotherapy, both berberine 

and metformin improved glycemic parameters, including HbA1c, fasting blood glucose (FBG), 

and postprandial blood glucose (PBG)[17,18]. However, their effects on lipid metabolism 

differed. Berberine demonstrated a significant reduction in serum triglycerides and total 

cholesterol levels. While reductions in high-density lipoprotein cholesterol (HDL-C) and low-
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density lipoprotein cholesterol (LDL-C) were also observed, these changes did not reach 

statistical significance. Further research is required to determine whether berberine exerts a 

definitive lowering effect on HDL-C. In contrast, metformin exhibited minimal impact on lipid 

parameters [18,19]. 

The development of novel derivatives and formulations of berberine represents a significant 

challenge for researchers due to its inherently low bioavailability and suboptimal 

pharmacokinetic properties, which continue to hinder its potential therapeutic applications. 

Consequently, the design of new formulations and structurally modified derivatives that retain 

comparable biological activity while overcoming these pharmacological limitations has become 

a primary focus of scientific inquiry [21]. Current research efforts are directed toward the 

synthesis of berberine-based compounds that exhibit enhanced potency at lower concentrations 

and improved pharmacokinetic profiles. Recent studies emphasize the crucial correlation 

between berberine’s structural characteristics and its biological activity, shedding light on 

strategies for optimizing its therapeutic efficacy [20]. 

Withania somnifera 

Botanical Characteristics 

Withania somnifera (W. Somnifera), Dunal (Solanaceae), also named as ‘‘Winter cherry’’ or 

‘‘Indian Ginseng’’[22]. It is a perennial shrub that is evergreen, drought-tolerant, and woody. 

It typically reaches a height of around 2 meters and has a width of about 1 meter. The plant is 

native to the arid regions of tropical and subtropical areas, such as the Canary Islands, the 

Mediterranean, parts of Africa, China, South Asia (including India and Sri Lanka), and the 

Middle East [23]. The plant is primarily used for medicinal purposes, with freshly dried roots 

being the main therapeutic component, though its leaves, flowers, seeds, and fruits are also 

utilized. It is widely employed in Ayurvedic and Unani medicine [22]. The plant features 

tomentose branches covered in short silver-gray hairs, with brownish, prostrate to erect stems. 

Its alternate, almost hairless leaves are green on top and densely hairy underneath. Small, green, 

bell-shaped flowers with a 5-lobed calyx and light yellow to yellow-green, campanulate corolla 

appear at the leaf nodes. The fruit is a spherical berry, 5–8 mm in diameter, turning orange-red 

when ripe and enclosed in a membranous calyx. The roots are stout, fleshy, with fibrous 

secondary branches, and emit a strong odor with a bitter, acrid taste [24]. 

Origin of the name 

The species name "somnifera" is derived from the Latin word meaning "sleep-inducer," due to 

its remarkable anti-stress properties. The common name "Ashwagandha" comes from the 
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Sanskrit words "ashwa," meaning horse, and "gandha," meaning smell, referring to the distinct 

"wet horse" scent of its roots. It is also known as Indian ginseng because of its similar 

pharmacological effects and traditional use, like Korean ginseng tea [24]. 

Chemical composition 

Withania somnifera has been used for medicinal purposes for thousands of years, stretching 

back to around 6,000 years ago. Its primary bioactive compounds include withanolides (such 

as Withaferin A, Withanolide A, and Withanone), sitoindosides, Withanosides, and various 

alkaloids, all believed to offer potential therapeutic benefits. The plant produces natural 

bioactive substances rich in phenols, steroids, and flavonoids, which are known for their good 

biocompatibility, bioavailability, and low toxicity [25]. The pharmacological properties of 

Withania somnifera are well-established, with the roots being the most commonly used in 

Ayurvedic medicine. The stems and leaves also contain valuable bioactive compounds like 

steroidal lactones, alkaloids, and phenolic acids. Metabolomic studies show that the plant’s 

metabolite profile varies based on the part of the plant, its developmental stage, season of 

collection, and geographical location. Withanolide levels differ depending on the 

morpho/chemotypes of the species [26]. Plenty of phytochemicals mentioned before have been 

extracted from Withania somnifera using methods such as column chromatography, thin-layer 

chromatography (TLC), and high-performance liquid chromatography (HPLC). These methods 

involve analyzing methanolic extracts from different parts of the plant, like leaves and twigs.  

Medicinal properties 

There are many recent scientific research focusing on the medicinal properties of WS. Its 

bioactive compounds are tested, because of its unique properties like: exhibiting 

neuroprotective, immunomodulatory, adaptogenic, anti-stress, and bone health, and the plant 

has shown promising anti-cancer properties [29]. 

The Randomized Controlled Trial proved that the standardized Withania somnifera extract of 

leaves and roots used in chronically stressed people can safely and effectively reduce stress 

parameters. The results were both confirmed in validated questionnaires, but also using stress-

related biomarkers in a dose-dependent manner. Moreover, the authors claim that the study 

subjects tolerance to the drug was very well, and patients did not report side effects of its use 

[27].  

Scientists also tested Withania somnifera extract in women during perimenopause. Their study 

proved that Ashwagandha root extract may offer a safe and effective solution for alleviating 

mild to moderate menopausal symptoms during perimenopause in women. It was also linked to 
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a significant increase in serum estradiol and a notable decrease in serum FSH and LH levels 

compared to the placebo. No significant difference was observed in serum testosterone levels 

between the groups with WS extract and placebo [28]. 

As written before WS is reached in phytoconstituents like alkaloids, steroids, flavonoids, 

phenolics, nitrogen-containing compounds, and trace elements. Withanolides, the primary 

alkaloids in the plant, contribute to its anticancer properties due to their high oxygen content. 

The plant has shown strong effectiveness against various cancers, including colon, breast, lung, 

prostate, skin, blood, liver, and kidney cancers. Additionally, clinical studies have shown that 

active compounds like Withaferin-A and Withanolide-D have minimal toxicity [30]. 

Another research focuses on ashwagandha root extract supplementation in people who work 

out. The results show that supplementing with WS root extract for eight weeks, combined with 

resistance training, effectively enhances muscle strength, growth, and endurance in both men 

and women. WS root extract may serve as a safe, effective, and affordable option for athletes 

looking to boost muscle endurance [31]. 

Conclusions 

Urtica dioica (common nettle), Berberis vulgaris (common barberry), and Withania somnifera 

(common ashwagandha) are examples of plants with significant importance in modern 

phytotherapy, attributed to their rich content of bioactive compounds and extensive therapeutic 

applications. Common nettle exhibits anti-inflammatory, antidiabetic, and anticancer 

properties, aiding in the management of diabetes, allergies, and urinary tract infections. 

Common barberry, with berberine as its key bioactive component, demonstrates lipid-lowering, 

antidiabetic, and cardioprotective effects, while also supporting the treatment of cancer. 

Ashwagandha, known for its high content of withanolides, sitoindosides, and alkaloids, 

showcases adaptogenic, neuroprotective, and anticancer activities, enhancing both mental and 

physical health. 

These three plants play a crucial role in modern medical practices, offering natural and effective 

therapeutic solutions for a variety of chronic diseases. Their bioactive components work 

synergistically in reducing oxidative stress, modulating inflammatory processes, and regulating 

metabolism, making them essential elements of contemporary phytotherapy. Due to their low 

toxicity and clinically confirmed efficacy, Urtica dioica, Berberis vulgaris, and Withania 

somnifera are valuable tools in the treatment and prevention of chronic diseases such as 

diabetes, cancer, and atherosclerosis, as well as improving overall patient well-being. 
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Phytotherapy utilizing these plants highlights their therapeutic potential and emphasizes their 

growing importance in integrating natural components into modern medicine. 
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