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Stinging nettle (Urtica dioica, Urticaceae) is a herbaceous plant that thrives 

abundantly in Asia, Africa, and Europe. It holds a rich history of traditional uses in 

both culinary and medicinal realms. Despite its widespread presence and versatility, 

the wild potential of this plant is often underestimated. To guide future research 

priorities and assess gaps in the current study landscape, a systematic literature 

review was conducted, covering 42 English-language journal articles published over 

a 23-year period (1999-2022). With its towering height of 1-2 meters and elongated 

leaves measuring 3-15 centimeters, stinging nettle typically features erect and 

unbranched stems. The tender young leaves are utilized in various culinary 

preparations, such as curries, herb soups, and sour soups. Furthermore, the plant's 

root is harnessed for addressing urinary difficulties associated with benign prostatic 

hyperplasia, while its leaves are applied in treating conditions like arthritis, 

rheumatism, and allergic rhinitis. This comprehensive review aims to explore 

various aspects, including traditional applications in food and medicine, 

ethnopharmacological attributes, antioxidant and nutrient properties, anti-

inflammatory characteristics, reported functional food activities, and potential 

cardiovascular, and anticancer effects. Serving as a valuable resource, this review is 

intended to benefit scientists, farmers, and academicians involved in the collection, 

cultivation, research, and development of stinging nettle, providing updated insights 

for future endeavors. 
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Introduction 

rtica dioica L., commonly known as 

stinging nettle and belonging to the 

Urticaceae family, is a perennial 

medicinal plant [1]. It features an 

extensive sympodial system of rhizomes and 

stolons, rooting at the nodes, and giving rise to 

aerial shoots in spring, reaching heights of 1.5-2 m 

or occasionally even 3 m or more [2]. This plant is 

distributed in temperate regions across Asia, 

Europe, America, and certain cool regions of 

Africa, thriving at altitudes up to 1800 m [3]. In 

intensive agriculture, it is considered as a weed 

due to its rapid growth and high density, 

facilitating spreading and soil saturation [4]. 

According to Dreyer & MuÈssig (2000), stinging 

nettle is a perennial crop with satisfactory yields 

for 10-15 years, low input requirements, soil 

improvement capabilities for overfertilized soils, 
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and benefits for biodiversity. The dyeing, textile, 

and energy industries can also utilize stinging 

nettle to create new, high-quality raw materials 

[5]. In Nepal, where it is known as Sisnu, the plant 

is found between 500 meters and 4500 meters of 

elevation in damp places [6]. Contact with the 

stems and leaves of the plant causes the release of 

stinging trichomes that result in blisters, attributed 

to the presence of formic acid, acetylcholine, 

serotonin, and histamine [7]. 

Stinging nettle has been a wild vegetable for 

centuries [8]. Ethnomedically, it has been used for 

treating coughs, colds, cuts, wounds, and has 

documented importance in various ethnomedicinal 

studies [9]. The plant holds significant 

pharmacological importance, with its leaves and 

roots being used for blood purification, as 

emmenagogues, diuretics, nasal and menstrual 

drains, stiffness, skin irritation, iron deficiency, 

nephrosis, haematuria, jaundice, menorrhagia, and 

diarrhea [10]. Numerous pharmacological effects 

have been attributed to Urtica dioica, including 

antioxidant [11], anti-inflammatory, antiulcer [10], 

anti-colitis, antiviral [12], anticancer, antibacterial, 

antimicrobial, antifungal, antiandrogenic, 

insecticidal, immunomodulatory [13], 

hypocholesterolemic [14], hypoglycemic [15], 

cardiovascular effects [14], analgesic, natriuretic, 

hypotensive [16], hepatoprotective [17], and 

rheumatoid arthritis [18]. 

The main objective of this review article is to 

introduce an updated and comprehensive overview 

of the studies worldwide, as well as to present new 

data, with particular attention to 

ethnopharmacological applications of Urtica 

dioica with the aim of providing base support for 

the implementation of new projects and research 

activities. 

Methods 

A comprehensive literature review was conducted, 

encompassing all peer-reviewed journal articles 

published until 2022, utilizing four electronic 

databases: Google Scholar, Web of Science, 

Scopus, and Sci-Hub. The search employed a 

combination of terms such as Utrica dioica, Utrica 

dioica in Nepal, Urtica dioica ethnobotanical uses, 

or Urtica dioica in South Asia. The inclusion 

criteria focused on original research articles 

primarily investigating Utrica dioica and research 

articles analyzing Utrica dioica data from 

secondary sources (survey data and records) (see 

Figure 1). Although research findings on Utrica 

dioica are also present in books, conference 

proceedings, and grey literature, emphasis was 

placed on peer-reviewed articles in academic 

journals due to their high level of quality control 

and scientific credibility [19]. 

This approach helps ensure consistency in research 

standards and methodological details, including 

sampling and analytical methods [20]. Initially, 

450 articles were generated, followed by screening 

for publication type, with only peer-reviewed 

journal articles being included. Subsequently, 

duplicates were removed, and the remaining 

articles were screened based on titles and 

abstracts, excluding those that did not primarily 

focus on Utrica dioica. 

 

Figure 1. Flowchart of the study and steps followed during the review process
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Results and Discussion 

Trends of research on Urtica dioica: Yearwise 

The publication of Urtica dioica as a journal 

article started in 1999. The number of publications 

published per year remained constant till 2012 and 

reached a maximum in 2022. Till 2012, the 

number of publications per year was (n=1) and in 

2022, it increased to (n=8) (Figure 2; Annex 1). 

 

Figure 2. Graph showing year of publications vs. number of publications 

Trends of research on Urtica dioica: Countrywise 

India leads in the highest number of publications 

on Urtica dioica by country, followed by Nepal 

and others. Out of the 42 review articles, 9 are 

attributed to India, with 4 originating from Nepal, 

(as indicated in Figure 3; see detailed explanation 

in Annex 1). 

 

Figure 3. Bar diagram showing the number of publications vs. country 
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Uses  

Traditional uses 

Urtica dioica, a plant with a long history in 

household remedies and dietary practices, is 

commonly consumed in tea, salads, and vegetables 

[21]. In Nepal and India, people gather tender 

plant shoots and leaves using bamboo or iron 

pincers and boil them to make vegetables or soup 

[9]. Nettles are used in traditional veterinary 

treatments, energy enhancement, jaundice 

treatment, antihemorrhagic medicine, diarrhea, 

dysentery, and in menstrual flow and nasal 

bleeding [22]. Rural residents use this plant for 

colds, high blood pressure, and diabetes, as its 

peels manage sugar levels and act as a diuretic 

[23]. Stem juice in Nepal is utilized for fever 

relief, diuretics, astringents, emmenagogues, 

anthelmintics, cough, cold, jaundice, and asthma 

treatment [6]. Externally, the plant is used for 

neuralgia, hemorrhoids, sciatica, and hair 

problems [24]. The seeds, traditionally used for 

treating tuberculosis and kidney stones, are 

believed to have aphrodisiac and galactagogue 

properties when consumed orally [25]. 

Ethnopharmacology 

U. dioica reduced carbon tetrachloride, and 

increased blood potassium and calcium levels, but 

decreased red platelets, platelet weight, pressed 

cell volume, and hemoglobin levels in pre-clinical 

animal trials [26]. In addition, studies highlighted 

the hepatoprotective effects of U. dioica in cases 

of carbon tetrachloride-induced cirrhosis and liver 

fibrosis [27]. The findings revealed the extract's 

efficacy in inducing GST, DTD, and SOD, along 

with CAT activity [28]. U. dioica fluid 

concentrations led to robust bradycardia via non-

cholinergic and non-adrenergic pathways, 

potentially compensating for its vascular impact 

and contributing to its hypotensive activity [15]. 

The study confirmed the antioxidant, 

antimicrobial, antiulcer, and analgesic properties 

of U. dioica's aqueous concentrate, confirming its 

effectiveness in various medical conditions [16]. 

Another investigation found that U. dioica roots 

alleviate hypotensive effects by lowering vascular 

pressure [17]. Urtica dioica leaf tea is used as a 

cleansing tonic, blood purifier, and externally for 

treating skin conditions, gout, sciatica, 

hemorrhoids, neuralgia, and hair-related issues 

[10]. 

Antioxidant properties 

An antioxidant is defined as "a substance that 

significantly delays or inhibits the oxidation of an 

oxidizable substrate when present in low 

concentrations relative to that substrate" [29]. 

Antioxidants play a crucial role in mitigating 

oxidative damage caused by free radicals in blood, 

cells, and tissue fluids [30]. The presence of 

flavonoids and phenolic compounds in plants 

endows them with natural antioxidant properties 

Several earlier studies have noted that nettle 

extract contains bioactive elements responsible for 

antioxidant activity [31]. (Semalty et al., 2010) 

explored the in vitro antioxidant activity of 

sequential methanolic and direct ethanolic extracts 

of Himalayan nettle roots [32]. Urtica root extract 

showed high free radical scavenging activity 

(46.71% and 45.03%) and a strong positive 

correlation between antioxidant activity and 

product antioxidant characteristics, indicating 

polyphenols' importance [33]. 

Nutrient properties 

Urtica dioica, a nutritional powerhouse with high 

energy levels and abundant protein content, is a 

promising solution for addressing Protein Energy 

Malnutrition. The fresh leaves of Stinging nettle 

(Urtica dioica) can be utilized as a protein and 

fiber source in vegetarian, diabetic, or other 

specialized diets [34]. Sisnu ko saag, a popular 

form of the stinging nettle in Nepal, is known for 

its flavor, nutritional value, and therapeutic 

properties. The chemical composition of sisnu is 

influenced by geographic environments, as well as 

taxonomic, morphological, and genetic variables 

[35]. The nutrient content of sisnu includes 

Carbohydrate=7%, Protein=5.5%, and Fat=0.7-

3.3% [36]. Despite its nutritional density and 

diverse medicinal properties [37], some experts 

categorize it as a weed species [38]. Adhikari et al. 

(2016) conducted a comparative analysis of the 

nutritional qualities of flour made from stinging 

nettle leaves and flour made from wheat and 

barley [39]. 
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Inflammatory properties 

Nettles have demonstrated efficacy in addressing 

various inflammatory disorders, including arthritis 

and chronic myalgia. Scientific investigations 

underscore nettle's ability to impede inflammatory 

reactions, leading to a reduction in the synthesis of 

lipid mediators and inflammatory cytokines 

through multiple pathways [40]. According to the 

findings of (Hajhashemi & Klooshani, 2013), 

Urtica dioica leaf extract exhibits significant anti-

inflammatory and analgesic activities, providing 

pharmacological evidence for its use in folk 

remedies for arthritis and other inflammatory 

complications [41].  

Cardiovascular effects 

El Haouari et al. (2006) found that Urtica dioica, 

traditionally used for preventing and treating 

cardiovascular diseases, has an antiplatelet effect 

linked to flavonoids [42]. Legssyer et al. (2002) 

identified an immediate hypotensive action of 

Urtica dioica, indicating a direct influence on the 

cardiovascular system [43]. However, the 

hypotensive effect of the low dose was reversible 

after 1 hour, while the high effect concentration 

persisted, suggesting a potential adverse impact 

[26]. The results imply that nettle exhibits a potent 

hypotensive activity, signifying direct effects on 

the cardiovascular system. The cardiac and 

vascular effects of an aqueous stinging nettle 

extract (1 and 2 g/L) were investigated in the 

isolated, spontaneously beating Langendorff rat 

heart and the isolated rat thoracic aorta [43]. Testai 

et al. (2002) explored the cardiovascular effects of 

nettle root preparations on aortic preparations with 

or without prior endothelial vasoconstriction. The 

study suggests that stinging nettle may induce 

hypotension through vasodilatory effects, 

endothelial nitric oxide release, negative inotropic 

action, and potassium channel activation, despite 

its inotropic effect in guinea pigs [44]. 

Anticancer effects 

Stinging nettle stands out as one of the most 

commonly utilized herbal supplementary and 

alternative therapies among cancer patients in 

Turkey [45]. Durak et al. (2004) explored the 

effects of an aqueous extract of Urtica dioica on 

adenosine deaminase activity in the prostate tissue 

of patients with prostate cancer [46]. Fattahi et al. 

(2018) found that Urtica dioica induces apoptosis 

in breast cancer cells by modulating the expression 

of Ornithine decarboxylase and the genes for 

adenosine deaminase and estrogen receptors [47]. 

The antiproliferative activity of Urtica dioica leaf 

aqueous extract on the human breast cancer cell 

line (MCF-7) has been observed, suggesting its 

potential as a promising chemotherapeutic 

treatment for breast cancer [48]. 

Herbicidal effects 

Lorenzo et al. (2022) explored the use of Agri-

Food Waste as a method for weed control [49]. 

The results from the Spring-Summer pot 

experiment revealed the effectiveness of Urtica 

dioica waste in reducing biomass for nearly all 

weed groupings. However, in the Autumn pot trial, 

Urtica dioica waste lost its inhibiting function 

[49]. The impact of four pyrazine derivatives on 

the rutin content of Fagopyrum Esculentum 

Moench and phenolic compounds in Urtica dioica 

L. showed a slight reduction in above-ground 

biomass only after the application of Si and S2. 

Following pyrazine treatment, all treated plants 

displayed dark necrosis on the margins and centers 

of their leaves. These findings suggest that all 

pyrazine derivatives possess herbicidal properties 

[50]. 

Antidiabetic uses 

The leaf extract helps to enhance insulin 

production and reduce blood sugar levels [51]. 

Several studies suggest that stinging nettle acts as 

an alpha-glucosidase inhibitor and PPAR gamma 

agonist [52]. Medications such as acarbose, 

miglitol, and voglibose are currently used as -

glucosidase and -amylase inhibitors. Patients using 

stinging nettle for diabetes management should be 

advised to monitor their blood sugar levels 

regularly [34]. In addition, research on the islets of 

Langerhans has revealed that nettle has a 

stimulatory effect on insulin release, leading to a 

reduction in blood sugar [51]. In alloxan-induced 

diabetes, the cold methanolic extract of leaves 

(250 mg/kg) has demonstrated notable 

antihyperglycemic activity [53]. 
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Top of form hepatoprotective activity 

U. dioica exhibited hepatoprotective effects in a 

carbon tetrachloride-induced model of liver 

fibrosis and cirrhosis. The results indicate that UD 

treatment prevents renal damage induced by renal 

I/R [54]. Hepatoprotection involves the ability to 

prevent liver damage, forestalls prophylactic 

hepatic diseases, and maintains the balance of liver 

enzymes [55]. The seed extract of Urtica dioica 

exhibited liver protection effects by increasing 

paraoxonase, arylesterase, and liver tissue catalase 

activity. It also demonstrated protective effects 

against hepatic damage induced by ischemia-

reperfusion [56]. The absence of coagulation 

necrosis, hydropic degeneration, or fibrosis in the 

liver parenchyma of animals given the stinging 

nettle preparation suggests its hepatoprotective 

effect [27]. 

Antibacterial 

Numerous studies have highlighted the 

antimicrobial properties of Urtica. The ethanolic 

extract of U. dioica seed exhibited a greater impact 

on gram-positive bacteria, while the extract of the 

leaves had the most significant effect on gram-

negative bacteria [57]. Ghaima et al. (2013) 

explored the antibacterial effects of Urtica dioica's 

ethyl acetate extract against Salmonella typhi, 

Escherichia coli, Staphylococcus aureus, Bacillus 

cereus, and Aeromonas hydrophila [58]. The high 

concentration of hydroxycinnamic acids 

(chlorogenic acid, caffeic acid, and rosmarinic 

acid) and flavonoid (quercetin) in U. dioica may 

have contributed to its potential antibacterial 

activity [59]. 

Antimicrobial 

Antimicrobials, as defined by Cowan (1999), are 

compounds that inhibit the growth or kill germs. 

The plant extract's antimicrobial activity against 

various microorganisms has been observed, and 

the antimicrobial assay of nettle aqueous and 

ethanol extracts was conducted using the agar well 

diffusion method [60]. Gülçin et al. (2004) 

investigated the antibacterial activity of the 

aqueous extract of U. dioica against nine different 

microbial species (P. aeruginosa, Proteus 

mirabilis, E. coli, S. aureus, Citrobacter koseri, S. 

pneumonia, Enterobacter aerogenes, M. luteus, 

and S. epidermidis) and one yeast species 

(Candida albicans) [22].  

Antifungal 

The effectiveness of Urtica dioica as a potential 

antifungal agent is demonstrated by the successful 

performance of the combined hot water extract 

when orally administered to individuals with 

ectopic eczema. Any of the treated individuals 

reported any noticeable adverse effects. The 

antifungal properties of this herb are attributed to 

the plant lectin Urtica dioica agglutinin [61], 

which has been shown to inhibit the replication of 

the Human Immunodeficiency Virus and the 

Cytomegalovirus in vitro strongly and selectively 

[62].  

Antiallergic 

The leaf extract of U. dioica shows promise as a 

treatment for allergic responses and 

cyclooxygenase-induced neurotransmitter release 

[63]. Extracts from the leaves and roots of nettle 

are used to treat rheumatic and allergic (seasonal) 

disorders. Nettle is considered as a safe remedy for 

various ailments, including allergic rhinitis and 

hypertension. Anti-allergenic phytoconstituents of 

nettle, absorbed easily by the body, are excreted in 

the urine after taking nettle extract in the form of a 

lozenge. Traditionally, herbalists in Australia 

recommend starting a three-month course of 

stinging nettle herbs in anti-allergy combinations 

specific to the individual before the allergy season 

begins [64]. In the United States, Dr. A. Weill 

suggests taking 1-2 capsules of freeze-ground 

nettle leaf extract every 2-4 hours to address fever 

and allergy sinus issues [16]. 

Analgesic 

This analgesic property is particularly beneficial in 

reducing inflammation and alleviating moderate to 

severe chronic pain in anti-arthritic therapy [22]. 

Stinging nettle is commonly used to create an 

herbal diuretic and to address muscle and joint 

pain. Direct application of nettle leaves has been 

shown to decrease joint pain and provide relief for 

arthritis [65]. Application of nettle leaves, 

producing weals, and repeating the treatment daily 
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for several days likely led to the development of 

an analgesic effect [66]. A study suggests that the 

aqueous leaf extract of U. dioica, by inhibiting 

inflammatory pathways responsible for pain, may 

have analgesic properties [67]. Nettles can assist in 

managing osteoarthritis symptoms and joint 

discomfort, often in the hands, knees, hips, and 

spine [68]. 

Insecticidal properties 

Alhmedi et al. (2007) observed an increase in the 

diversity of aphid predator species with the 

cultivation of nettles [69]. As per regulations 

governing basic substances, nettle extract can 

serve as an insecticide, fungicide, and acaricide. 

Utilizing nettle extract as an insecticide proves 

effective against spider mites, diamondback 

moths, and codling moths. Its fungicidal properties 

make it useful in preventing Alternaria leaf spot, 

grey mold, powdery mildew, septoria blight, early 

blight, late blight, and pythium root rot [9]. The 

thorn and needle-like structures in the leaves, 

when introduced into the mix, render the insect's 

ovipositor undesirable, resulting in reduced insect 

invasion. Reports from Nepal indicate that sisnu is 

incorporated into Integrated Pest Management 

(IPM) practices to repel pests such as aphids, hairy 

caterpillars, cutworms, red ants, and termites [70]. 

Food and feed application 

Young leaves of stinging nettle serve as a 

nutritious culinary herb usable both in herbal 

therapy and as a cooked vegetable [71]. In Nepal, 

underprivileged and marginalized ethnic groups 

incorporate stinging nettle into their diets as a 

green vegetable, with the plant being rich in 

calcium, iron, protein, phosphorus, and vitamins A 

and C. "Sisnu saag (in Nepali language)," a 

common wild vegetable, thrives as a weed in 

wastelands, on walls, and along hedges in Nepal's 

mid-western hills. The tender young leaves and 

shoots, akin to other green vegetables, are 

prepared for cooking [72]. Beyond culinary uses, it 

is employed in soups, teas, juices, and medicines 

both within and outside the country. The addition 

of nettle leaf powder to bread enhances its 

nutritional content, significantly boosting fiber, 

calcium, copper, and iron [73]. 

Nettle leaf powder, acting as a high-protein 

supplement, is incorporated into starchy diets 

through bread and pasta [74]. Historical usage of 

nettle roots in meat tenderization during the Greek 

and Roman periods echoes its continued presence 

in modern recipes [75]. Cooked nettles serve as a 

spinach substitute in various recipes, including 

soups [76]. Nettle leaves can also be employed to 

make a nutrient-dense herbal tea rich in vitamins 

and minerals, offering a flavor profile ranging 

from mild to robust, resembling vegetable broth 

[77]. 

Additional applications of Urtica dioica are 

illustrated in Figure 5, supplementing the ones 

previously mentioned. 

 

 

Figure 4. Culinary uses of Urtica dioica  
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Figure 5. Potential uses of Urtica dioica 

Conclusion 

The study surrounding Urtica dioica has witnessed 

a gradual but steady rise in interest from both 

individual researchers and institutions. 

Nevertheless, this inquiry has remained relatively 

limited in scope, primarily concentrated in 

countries like India and Nepal. The increasing 

number of publications over the years attests to the 

growing research activities in this field. Urtica 

dioica, renowned for its historical use as a 

traditional remedy, a functional food, and a leafy 

vegetable with diverse medicinal applications 

worldwide, has exhibited substantial 

pharmacological potential in the form of 

antioxidative, anti-inflammatory, anti-ulcer, 

antihyperglycemic, anti-bacterial, and 

cardiovascular protective properties within its 

extracts. To establish its credibility as traditional 

medicine and harness its potential as functional 

food ingredients, further research is essential to 

elucidate the mechanisms of action of the 

bioactive compounds found in Urtica dioica. The 

absence of studies pinpointing pure active 

components for specific diseases leaves room for 

future research endeavors that could pave the way 

for the commercial utilization of Urtica dioica in 

the near future. 
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