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INTRODUCTION 

Medicinal plants have played a central role in the history 

of human healthcare and continue to remain 

indispensable in many traditional and primary healthcare 

systems around the world. In regions where access to 

modern medical services is limited, expensive, or 

culturally less accepted, herbal remedies often serve as 

the first line of treatment for common illnesses. At the 

same time, medicinal plants remain a major source of 

bioactive compounds for contemporary drug discovery, 

with many important pharmaceuticals originating 

directly or indirectly from natural products. In this 

broader context, Achyranthes aspera L. occupies a 

special position because it is both a widely distributed 

weed and a highly valued medicinal herb in traditional 

systems of medicine. 

 

Achyranthes aspera, commonly known as prickly chaff 

flower, is an erect herb belonging to the family 

Amaranthaceae. It is widely distributed in tropical and 

subtropical regions of Asia, Africa, and other parts of the 

world. In India, it is well recognized in Ayurveda and 

folk medicine and is known by several vernacular names, 

reflecting its broad cultural familiarity and long-standing 

medicinal use. Although commonly considered a weed 

due to its abundance and aggressive growth, the plant has 

attracted substantial scientific interest because of its 

Impact Factor 8.181 Review Article 

 

ejbps, 2026, Volume 13, Issue 5, 493-501. 

European Journal of Biomedical 
AND Pharmaceutical sciences 

 

http://www.ejbps.com 

 

 

ISSN 2349-8870 
Coden USA: EJBPBO 

Volume: 13 

Issue: 5 

Year: 2026 

ABSTRACT  

Achyranthes aspera L. (family Amaranthaceae), popularly known as apamarga, prickly chaff flower, devil’s 

horsewhip, or rough chaff tree, is one of the most widely used medicinal weeds in traditional healing systems 

across Asia and Africa. Although often regarded as a roadside plant, it has a long and respected history in 

Ayurveda, folk medicine, and other ethnomedical traditions for treating respiratory, digestive, inflammatory, 

dermatological, urinary, reproductive, and infectious disorders. Over the last few decades, modern experimental 

studies have increasingly supported many of these historical claims. The plant has been reported to possess anti-

inflammatory, analgesic, antimicrobial, antioxidant, antidiabetic, hepatoprotective, wound-healing, antihelminthic, 

bronchodilatory, diuretic, antidepressant, immunomodulatory, anticancer, and anti-fertility activities. These 

pharmacological effects are attributed to a diverse phytochemical profile that includes saponins, alkaloids, 

flavonoids, phenolics, terpenoids, steroids, glycosides, betaine, ecdysterone, oleanolic acid, ursolic acid 

derivatives, and other constituents. Recent studies using chromatography, GC-MS, UHPLC-HRMS, network 

pharmacology, docking, and in vivo assays have expanded our understanding of its bioactivity and mechanisms of 

action.
[1,2,3,4,]

 This review provides a comprehensive and updated synthesis of the botanical identity, traditional 

uses, phytochemistry, pharmacology, safety concerns, mechanistic insights, research gaps, and translational 

prospects of A. aspera, framing it as a promising bridge between traditional herbal medicine and modern drug 

discovery.
[5,6]
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extensive ethnomedicinal reputation and the increasing 

number of studies validating its biological activities. 

 

Traditional systems of medicine have used nearly every 

part of the plant, including the leaves, roots, seeds, 

stems, and whole plant, for the management of a wide 

variety of conditions. Reports from Ayurveda, Unani, 

and ethnomedicinal practices describe its use in disorders 

such as asthma, cough, dysentery, diarrhea, renal and 

urinary complaints, hemorrhoids, wounds, skin 

eruptions, fever, abdominal pain, snake bites, gonorrhea, 

and gynecological problems. In some traditions, it has 

also been used as a purgative, diuretic, digestive, 

laxative, and stimulant for labor pain. The breadth of 

these applications suggests that the plant has long been 

regarded as a multipurpose remedy, and this widespread 

use provides an important starting point for scientific 

validation. 

 

The medicinal value of A. aspera is largely attributed to 

its rich and chemically diverse phytoconstituent profile. 

Phytochemical investigations have reported the presence 

of alkaloids, saponins, flavonoids, tannins, glycosides, 

steroids, terpenoids, phenolic compounds, fatty acids, 

and essential oils. Several specific compounds have also 

been identified from the plant, including achyranthine, 

ecdysterone, betaine, oleanolic acid, ursolic acid, 

spinasterol, apigenin, achyrantheric acid, and corrosolic 

acid. This chemical diversity is particularly important 

because it suggests that the plant may exert its 

therapeutic effects through multiple molecular pathways 

rather than through a single active ingredient. Such 

multitarget behavior is often advantageous in the 

management of complex disorders, especially those 

involving inflammation, oxidative stress, infection, 

metabolic imbalance, and tissue damage. 

 

Modern pharmacological studies have increasingly 

supported many of the traditional claims associated with 

A. aspera. Experimental work has shown antioxidant, 

antibacterial, antifungal, antiviral, anticancer, anti-

inflammatory, anti-diabetic, anti-hyperlipidemic, 

hepatoprotective, wound-healing, anti-arthritic, 

analgesic, bronchodilator, neuroprotective, anxiolytic, 

antidepressant, and antiepileptic activities. These 

findings are significant because they suggest that the 

plant is not only culturally important but also 

scientifically promising as a source of lead molecules 

and standardized herbal formulations. Some studies have 

also reported reproductive and anti-venom related 

activities, further emphasizing the plant’s broad 

pharmacological scope. The range of bioactivities 

observed in preclinical models makes A. aspera an 

attractive candidate for deeper mechanistic investigation. 

 

Among the most frequently studied actions of A. aspera 

are its anti-inflammatory and antioxidant effects. 

Inflammation and oxidative stress are common 

underlying processes in many chronic diseases, including 

arthritis, diabetes, cardiovascular disorders, and 

neurodegenerative conditions. Because A. aspera 

contains numerous phenolic and terpenoid compounds, it 

may help modulate free-radical generation, inflammatory 

mediator release, and cellular defense pathways. 

Similarly, its antimicrobial activity has drawn attention 

in the context of growing antibiotic resistance, since 

plant-derived compounds may provide alternative or 

complementary options against pathogenic bacteria and 

fungi. Wound-healing studies are also notable, because 

traditional topical use of the plant is common in several 

communities and experimental findings appear to 

support its role in tissue repair and infection control. 

 

The plant’s relevance extends beyond infectious and 

inflammatory conditions. Experimental evidence has 

suggested beneficial effects in metabolic disorders, 

particularly diabetes and hyperlipidemia. This is 

important because the global burden of non-

communicable diseases continues to increase, and there 

is a strong demand for safer and more affordable adjunct 

therapies. Herbal preparations that can influence glucose 

metabolism, lipid profiles, or organ protection may have 

substantial public health value, especially in low-

resource settings. Likewise, the reported 

hepatoprotective and nephroprotective activities of A. 

aspera point to its potential usefulness in protecting vital 

organs against toxic insult and metabolic stress. 

 

Despite this encouraging body of evidence, several 

challenges remain before A. aspera can be considered a 

reliable modern therapeutic agent. Most of the available 

research is based on in vitro experiments and animal 

models, while high-quality human clinical trials are 

scarce. As a result, efficacy and safety in humans remain 

insufficiently established. In addition, different studies 

use different plant parts, extraction solvents, doses, and 

experimental protocols, which makes comparison 

difficult and limits reproducibility. Variations in 

geography, climate, soil conditions, harvesting time, and 

drying methods may also influence the concentration of 

active constituents, creating further standardization 

problems. These issues are especially important in 

medicinal plant research, where the same species may 

show different biological profiles depending on 

environmental and processing factors. 

 

Toxicological evaluation is another key area that requires 

more attention. Some reports suggest that A. aspera may 

be safe at commonly used therapeutic doses, but other 

studies indicate the need for caution, particularly in 

sensitive conditions such as pregnancy or reproductive 

use. A comprehensive safety assessment should include 

acute, subacute, and chronic toxicity, as well as 

genotoxicity, reproductive toxicity, and interaction 

studies with conventional drugs. Without such data, it is 

difficult to translate promising pharmacological findings 

into clinical practice. Therefore, future research should 

not only focus on therapeutic potential but also address 

the quality, consistency, and safety of plant-based 

preparations. 



Kuddulwar et al.                                                            European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │        Vol 13, Issue 5, 2026.         │          ISO 9001:2015 Certified Journal        │ 

 

495 

Another major requirement for progress is the 

identification of bioactive markers and the development 

of standardized extracts. Advanced analytical techniques 

such as HPLC, LC-MS, GC-MS, and NMR can be used 

to define the chemical fingerprint of the plant and ensure 

batch-to-batch consistency. Standardization is essential if 

A. aspera is to move from traditional use and laboratory 

testing toward evidence-based herbal formulations or 

pharmaceutical development. In parallel, mechanistic 

studies should aim to clarify how specific constituents 

influence inflammatory signaling, oxidative pathways, 

microbial growth, metabolic enzymes, or cellular 

apoptosis. Such work would strengthen the scientific 

basis for the plant’s traditional applications and help 

identify the most promising indications for future 

development. 

 

The broader significance of Achyranthes aspera lies in its 

position at the intersection of ethnomedicine and modern 

pharmacology. The plant has a long history of traditional 

use, a rich spectrum of phytochemicals, and a growing 

body of experimental evidence supporting multiple 

biological activities. At the same time, its full therapeutic 

potential remains unrealized because of incomplete 

safety evaluation, lack of standardization, and the 

absence of robust clinical validation. For these reasons, a 

comprehensive review of A. aspera is timely and 

necessary. Such a review should integrate its botanical 

background, traditional uses, chemical profile, 

experimental pharmacology, toxicology, and 

translational limitations in order to provide a balanced 

assessment of its medicinal promise. 

 

In conclusion, Achyranthes aspera L. is far more than a 

common weed. It is a biologically active medicinal plant 

with a strong traditional reputation and substantial 

preclinical evidence supporting its use in diverse disease 

conditions. With systematic phytochemical 

characterization, improved standardization, rigorous 

safety studies, and well-designed clinical trials, A. aspera 

may yet contribute meaningfully to the development of 

safe, effective, and affordable herbal therapeutics. Its 

story is therefore not only one of ethnobotanical 

importance, but also of the continuing effort to transform 

traditional knowledge into modern evidence-based 

medicine. 

 

2. Botanical Description and Taxonomy 

 
 

 

2.1 Taxonomic classification 

Kingdom: Plantae 

Order: Caryophyllales 

Family: Amaranthaceae 

Genus: Achyranthes 

Species: Achyranthes aspera L. 

 

2.2 Vernacular names 

The plant is known by many regional names, including 

apamarga, prickly chaff flower, rough chaff tree, latjeera, 

chirchita, and devil’s horsewhip. These diverse names 

reflect its widespread distribution and cultural 

familiarity. 

 

2.3 Morphology 

A. aspera is an erect, coarse, branched herb, often 

described as a hardy roadside or wasteland species. It 

bears opposite leaves, small greenish flowers in slender 

spikes, and distinctive hooked bracts or awns that readily 

attach to fur and clothing. The aerial parts are most 

commonly used, though roots, leaves, seeds, stems, and 

whole plant preparations are all employed in 

ethnomedicine.
[7,2]

 

 

2.4 Habitat and distribution 

The species is distributed widely across tropical and 

subtropical regions of Asia, Africa, Australia, and parts 

of the Americas. It grows well in disturbed habitats such 

as roadsides, fields, grasslands, and wastelands. Its 

ecological resilience partly explains why it remains an 

accessible medicinal resource in both rural and urban 

environments.
[7,5]

 

 

3. Historical and Ethnomedicinal Significance 

3.1 Traditional status 

In Ayurveda, A. aspera—especially as apamarga—has 

long been regarded as a valuable therapeutic herb. It is 

used in classical formulations and in local remedies for 

conditions related to inflammation, digestion, respiratory 

tract disorders, skin problems, and urinary complaints.
[2]

 

Ethnomedicinal use also extends across parts of Africa 

and Southeast Asia, where the plant is valued for fertility 

regulation, wound care, and treatment of infections and 

fever.
[12,10]

 

 

3.2 Traditional indications 

Across traditional systems, the plant has been used for: 

Asthma and cough 

Bronchitis and other respiratory complaints 

Abdominal pain, constipation, diarrhea, and indigestion 

Wounds, cuts, boils, and skin inflammation 

Fever and general debility 

Dental problems and oral hygiene 

Urinary disorders 

Parasitic infections 

Liver and spleen ailments 

Reproductive and menstrual disorders 

Snakebite and scorpion bite remedies in some folk 

traditions.
[13,8,14]
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3.3 Reproductive and contraceptive uses 

One of the most striking traditional claims concerns 

fertility regulation. Experimental work in rats and 

hamsters showed abortifacient and reproductive effects, 

lending some support to these claims and also indicating 

a need for caution in women of reproductive age.
[14,12]

 

 

3.4 Relevance of folk medicine 

The persistence of these uses over generations is 

important because it signals perceived efficacy, but it is 

not proof of therapeutic benefit. Still, in the case of A. 

aspera, many of these folk uses have now been supported 

by animal and in vitro studies, strengthening the rationale 

for further investigation.
[9,8,10]

 

 

4. Phytochemistry: The Chemical Basis of Bioactivity 

4.1 Major classes of phytoconstituents 

The pharmacological versatility of A. aspera is linked to 

a broad and diverse phytochemical profile. Reported 

constituents include: 

Saponins 

Alkaloids 

Flavonoids 

Phenolics 

Tannins 

Terpenoids 

Steroids 

Glycosides 

Carbohydrates 

Amino acids 

Fatty acids 

Triterpenoids 

Polysaccharides.
[1,15,16]

 

 

4.2 Specific bioactive compounds 

Several noteworthy compounds and chemical groups 

have been reported from various parts of the plant: 

Betaine 

Achyranthine 

Ecdysterone / ecdysone 

Oleanolic acid 

Ursolic acid-related triterpenoids 

Fisetin 

Rutin 

Fumaric acid 

Myricetin 

Quercetin 

Kaempferol 

Hexatriacontane 

Stigmasterol 

Γ-sitosterol.
[2,3,17,16,7]

 

 

4.3 Analytical advances 

Recent phytochemical work has moved beyond simple 

screening. UHPLC-HRMS, GC-MS, HPTLC, and LC-

MS have enabled more detailed profiling of metabolites, 

including phenolics and flavonoids associated with 

enzyme inhibitory and antioxidant activity.
[1,17,2]

 Such 

studies are especially valuable because they allow 

chemical standardization and link constituent profiles to 

bioactivity. 

 

4.4 Network pharmacology and systems perspective 

Network pharmacology studies have helped explain how 

multiple constituents might collectively target disease 

pathways. For example, phenolic compounds identified 

in A. aspera were analyzed for enzyme inhibition and 

putative human targets relevant to Alzheimer’s disease, 

type 2 diabetes, and hyperpigmentation.
[1]

 Similarly, 

oleanolic acid and other compounds were implicated in 

rheumatoid arthritis-related pathways via IL-17 signaling 

and inflammatory mediators.
[18]

 These approaches reflect 

a shift from single-target thinking to multi-component, 

multi-target pharmacology. 

 

5. Extraction, Fractionation, and Standardization 

5.1 Common extraction methods 

Different studies have used: 

Aqueous extracts 

Ethanolic extracts 

Methanolic extracts 

Hydroalcoholic extracts 

Dichloromethane, chloroform, ethyl acetate, hexane, 

butanol, and petroleum ether fractions.
[8,10,11]

 

The biological effects often vary substantially depending 

on extraction solvent, part used, and fraction polarity. 

 

5.2 Influence of extract type on activity 

Aqueous and ethanol extracts have frequently shown 

strong wound-healing and anti-inflammatory activity.
[8,9]

 

Methanolic extracts often display strong antioxidant, 

cytotoxic, and antidepressant activity.
[4,6] 

 

Chloroform and butanol fractions have shown 

antimicrobial activity in some studies.
[10]

 

Ethyl acetate and n-butanolic fractions have been 

associated with antiproliferative or antimitotic effects.
[16] 

 

5.3 Importance of standardization 

A major challenge in herbal research is the lack of 

standardization. Studies have used different solvents, 

doses, and plant parts, making direct comparisons 

difficult. HPTLC standardization of betaine content 

demonstrates one path toward quality control, but 

broader chemical fingerprinting is still needed for 

reproducible product development.
[2]

 

 

6. Pharmacological Activities 

6.1 Anti-inflammatory activity 

Inflammation is among the best-supported therapeutic 

domains for A. aspera. Alcohol extracts significantly 

reduced carrageenan-induced paw edema and cotton 

pellet granuloma in rats, indicating efficacy in both acute 

and subacute models.
[9]

 Another study found the extract 

to be comparable to indomethacin in suppressing 

inflammation in plant-derived tannin preparations.
[19]

 

 

Proposed mechanisms 

Inhibition of inflammatory mediators 
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Suppression of edema formation 

Membrane stabilization 

Reduction of prostaglandin-related pathways 

Modulation of cytokines and enzymatic mediators 

The anti-inflammatory activity likely underlies several 

traditional uses, including treatment of swelling, joint 

pain, skin lesions, and respiratory inflammation.
[9,1]

 

 

6.2 Analgesic and antinociceptive activity 

Reports of pain-relieving activity suggest that A. aspera 

may act on both peripheral and central pain pathways. 

Earlier studies also noted central anti-nociceptive effects, 

consistent with sedative or CNS-modulating actions.
[20]

 

Such properties may reflect interactions of alkaloids, 

saponins, and triterpenes with neuronal and 

inflammatory signaling systems. 

 

6.3 Antimicrobial activity 

Antibacterial and antifungal activities are well 

documented. Leaf extracts and fractions inhibited several 

pathogenic bacteria and fungi, including Escherichia 

coli, Shigella flexneri, Salmonella typhi, Staphylococcus 

aureus, and Microsporum canis.
[10]

 More recent work 

showed the methanolic inflorescence extract had notable 

antifungal activity, particularly against Candida albicans, 

and GC-MS identified compounds such as n-

hexadecanoic acid, stigmasterol, and γ-sitosterol.
[7]

 

 

Clinical relevance 

This activity is important for: 

Wound infection control 

Oral infections and dental plaque 

Skin disease management 

Possible adjuvant use against antibiotic resistance
[21,22]

 

Antibiotic resistance redressal 

One particularly promising study showed that seed and 

leaf extracts of A. aspera restored susceptibility of 

resistant bacteria to certain antibiotics, suggesting a 

possible role as an adjuvant in combating antimicrobial 

resistance.
[21]

 

 

6.4 Antioxidant activity 

Oxidative stress is implicated in chronic inflammation, 

diabetes, neurodegeneration, cancer, and wound 

impairment. A. aspera has repeatedly demonstrated 

antioxidant activity in DPPH, superoxide scavenging, 

and related assays. Both aqueous and ethanol leaf 

extracts reduced free radical formation and supported 

wound healing in rats.
[8]

 In phytochemical analyses, high 

phenolic and flavonoid content likely accounts for this 

activity.
[1]

 

 

Biological significance 

Antioxidant effects likely contribute to: 

Hepatoprotection 

Wound repair 

Anti-inflammatory action 

Neuroprotection 

Anticancer potential 

 

6.5 Wound-healing activity 

A major validation of traditional use comes from wound-

healing studies. Ethanol and aqueous leaf extracts 

improved excision and incision wound healing in rats, 

with aqueous extract often showing greater efficacy [8]. 

Burn wound models also confirmed wound-healing and 

antioxidant effects.
[23]

 

 

Mechanistic basis 

Possible mechanisms include: 

Antimicrobial protection against infection 

Enhancement of collagen synthesis 

Increased hydroxyproline content 

Antioxidant defense in the wound microenvironment 

Promotion of re-epithelialization and tissue remodeling 

These findings align closely with the plant’s folk 

reputation for treating cuts and external wounds.
[8,23]

 

 

6.6 Antihelminthic activity 

The plant is traditionally used as a deworming agent, and 

preliminary assays have confirmed antihelminthic 

potential of leaf extracts.
[24]

 The mechanism may involve 

neuromuscular disruption in parasites or interference 

with essential metabolic processes. 

 

 

6.7 Respiratory and bronchodilatory activity 

One of the most compelling ethnomedical claims 

concerns asthma and cough. Experimental work showed 

that crude extract produced bronchodilator effects, 

including inhibition of carbachol-induced bronchospasm 

and relaxation of tracheal contractions, suggesting both 

cholinergic and calcium channel-blocking actions.
[13]

 

This provides a plausible mechanistic basis for its use in 

respiratory ailments. 

 

Likely mechanisms 

Smooth muscle relaxation 

Inhibition of bronchoconstrictor pathways 

Possible anti-inflammatory action in airways 

 

6.8 Gastrointestinal activity 

The extract exhibited dose-specific laxative and 

antidiarrheal effects in animal models, suggesting a 

bidirectional gastrointestinal action depending on dose 

and fraction.
[13]

 Spasmogenic effects were associated 

with aqueous fractions, while organic fractions showed 

spasmolytic properties, indicating that different 

constituents may act on opposing gut pathways. 

 

6.9 Antidiabetic activity 

Several studies indicate that A. aspera may help regulate 

glucose metabolism. A 2020 study reported inhibitory 

activity against α-glucosidase and α-amylase, both key 

enzymes in carbohydrate digestion.
[1]

 Such inhibition 

may reduce postprandial hyperglycemia. The plant’s 

antioxidant effects may further help counter diabetic 

oxidative stress. 
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Potential mechanisms 

Inhibition of digestive enzymes 

Improved insulin sensitivity 

Mitigation of oxidative damage 

Modulation of inflammatory pathways relevant to 

diabetes 

 

6.10 Hepatoprotective activity 

Although less extensively studied than anti-inflammatory 

or antimicrobial effects, hepatoprotective claims are 

present in traditional medicine and supported by 

antioxidant and membrane-stabilizing properties. The 

liver benefits may arise indirectly from the plant’s ability 

to reduce oxidative stress and inflammation. 

 

6.11 Antidepressant and neurobehavioral effects 

A significant shift in A. aspera research has been its 

exploration in neuropsychiatric disorders. Computational 

pharmacology suggested antidepressant potential, 

especially linked to hexatriacontane, and wet-lab 

validation showed antidepressant-like effects in forced 

swim and tail suspension tests.
[3]

 Another study in a 

chronic unpredictable mild stress model found that the 

extract reduced depressive-like behaviors, lowered 

corticosterone, and normalized TNF-α, IL-6, and BDNF 

levels in brain regions relevant to mood regulation.
[4]

 

 

Mechanistic implications 

Enhancement of monoaminergic signaling 

Suppression of neuroinflammation 

Regulation of stress hormones 

Restoration of neurotrophic support 

These findings are highly significant because they 

expand the therapeutic horizon of the plant beyond 

classical herbal indications.
[3,4]

 

 

6.12 Immunomodulatory activity 

Immunomodulatory properties have been documented in 

fish and in mammalian systems. In rohu fry, 

supplementation with seed and leaf preparations 

improved immunostimulatory responses under pond 

conditions.
[25]

 Polysaccharide profiling from related 

preparations suggests that carbohydrate fractions may 

contribute to immunological effects.
[26] 

Immune 

regulation is therefore a plausible and important part of 

the plant’s overall pharmacology. 

 

6.13 Anticancer and cytotoxic activity 

Cancer-related investigations have become increasingly 

sophisticated. Root-acetone extract showed marked 

cytotoxicity against HeLa cells, and LC-MS analysis 

revealed multiple compounds in the active fraction.
[6]

 

Another study found leaf extracts suppressed Dalton’s 

lymphoma progression in vitro and in vivo by inducing 

apoptosis via mitochondrial pathways and attenuating 

PKCα signaling.
[11]

 

 

Mechanistic features 

Apoptosis induction 

Mitochondrial membrane depolarization 

Cytochrome c release 

Caspase activation 

Inhibition of proliferation signaling pathways 

These results justify further investigation but remain 

preclinical in nature.
[6,11]

 

 

6.14 Anticancer-related antiproliferative and 

antimitotic activity 

Additional studies reported antiproliferative effects in 

yeast models and antimitotic activity in Allium cepa, 

with the n-butanolic fraction showing strong effects.
[16]

 

Flavonoids such as quercetin, kaempferol, and myricetin 

may contribute to these effects. 

 

6.15 Oral health and periodontal applications 

A polyherbal mouthwash containing A. aspera showed 

antibacterial effects against periodontal pathogens and 

was evaluated for cytotoxicity in vitro.
[27]

 Another study 

indicated that extracts may affect Streptococcus mutans 

aerotolerance by inhibiting antioxidant enzymes, thereby 

increasing bacterial susceptibility to oxidative stress.
[22] 

This is an important translational area because oral 

hygiene products are well suited to herbal formulations. 

 

6.16 Thrombolytic, antipyretic, and other activities 

Beyond the major domains, the plant has also been 

associated with: 

Antipyretic effects 

Thrombolytic activity 

Antispasmodic effects 

Larvicidal properties 

Insecticidal potential 

Possible neuroprotective effects.
[15,28,5]

 

 

7. Mechanistic Insights: How Does Achyranthes 

aspera Work? 

A central strength of A. aspera is its multi-target 

pharmacology. The plant’s constituents act on 

overlapping biochemical and cellular pathways. 

 

7.1 Antioxidant mechanisms 

Phenolics and flavonoids scavenge reactive oxygen 

species, reduce lipid peroxidation, and preserve cellular 

integrity.
[1,8]

 

 

7.2 Anti-inflammatory mechanisms 

The plant likely inhibits pro-inflammatory cytokines, 

prostaglandin synthesis, and edema-generating pathways. 

Network analysis also points to inflammatory targets 

such as TNF-α, IL-6, and MAPK1.
[18]

 

 

7.3 Antimicrobial mechanisms 

Phytochemicals may disrupt microbial membranes, 

inhibit enzymes, impair biofilm formation, and alter 

oxidative defense in pathogens.
[10,22]

 

 

7.4 Neurobehavioral mechanisms 

Antidepressant effects appear tied to monoamine 

regulation, BDNF normalization, and cytokine 

suppression in the brain.
[3,4]
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7.5 Anticancer mechanisms 

Active fractions may trigger apoptosis, alter 

mitochondrial signaling, and inhibit survival pathways 

such as PKCα.
[11]

 

 

7.6 Respiratory smooth muscle regulation 

Bronchodilator effects likely involve calcium channel 

blockade and cholinergic modulation.
[13]

 

 

7.7 Digestive tract modulation 

The plant may produce spasmogenic or spasmolytic 

effects depending on dose and fraction, explaining both 

laxative and antidiarrheal uses.
[13]

 

 

8. Evidence from Experimental Models 

8.1 In vitro studies 

In vitro systems have demonstrated: 

 

Antimicrobial activity 

Antioxidant capacity 

Enzyme inhibition 

Cytotoxicity 

Antihelminthic activity 

Anti-inflammatory effects in cell-based models.
[1,10,16]

 

 

8.2 In vivo animal studies 

Animal models have shown: 

Anti-inflammatory efficacy 

Wound healing 

Bronchodilation 

Antidepressant-like effects 

Anti-fertility effects 

Immunostimulation 

Hepatoprotective promise.
[9,8,13,12,14]

 

 

8.3 Computational and systems biology studies 

In silico studies increasingly support experimental 

findings and help prioritize compounds: 

Docking and MD studies for cancer targets
[17]

 

PASS/PharmaExpert studies for antidepressant 

prediction
[3]

 

Network pharmacology for rheumatoid arthritis
[18]

 

Target prediction for Alzheimer’s, diabetes, and 

pigmentation pathways
[1]

 

These methods are especially useful for herbal medicines 

with multiple constituents and complex modes of action. 

 

9. Safety, Toxicity, and Reproductive Concerns 

9.1 General safety profile 

Traditional use suggests a level of tolerability, but safety 

cannot be inferred solely from historical consumption. 

Toxicity depends on preparation, dose, duration, and 

patient population. 

 

9.2 Reproductive toxicity 

The strongest cautionary signal comes from reproductive 

studies showing abortifacient activity and hormonal 

effects in animals [12][14]. This means the plant should 

not be casually recommended during pregnancy. 

 

9.3 Need for systematic toxicology 

There is a serious need for: 

Acute toxicity studies 

Subacute and chronic toxicity evaluation 

Genotoxicity testing 

Reproductive and developmental toxicology 

Herb–drug interaction studies 

 

9.4 Practical implication 

Because the plant is often used in folk medicine as a 

general remedy, users may underestimate its biological 

potency. Any move toward modern therapeutic 

development must therefore include rigorous safety 

assessment.
[12,11]

 

 

10. Translational and Pharmaceutical Potential 

10.1 Herbal drug development 

A. aspera has clear potential for standardized herbal 

formulations targeting: 

Inflammation 

Wounds 

Oral infections 

Respiratory complaints 

Metabolic syndrome 

Mild depressive states.
[9,27,4] 

 

10.2 Lead compound discovery 

Compounds such as betaine, oleanolic acid, rutin, fisetin, 

quercetin, kaempferol, and hexatriacontane are attractive 

candidates for further chemical and pharmacological 

optimization.
[2,3,17,18] 

 

10.3 Nanotechnology applications 

Green synthesis of silver nanocomposites from A. aspera 

extracts has shown larvicidal potential against Aedes 

aegypti, suggesting that the plant may also support eco-

friendly nanobiotechnology applications.
[28]

 

 

10.4 Adjuvant therapy 

The ability of extracts to reverse antibiotic resistance or 

support periodontal care suggests that the plant may have 

a role not only as a primary therapy, but also as an 

adjuvant in combination with conventional drugs.
[2127]

 

 

11. Research Gaps and Limitations 

Despite extensive promise, several limitations remain. 

 

11.1 Lack of clinical trials 

Most evidence is preclinical. Human studies are scarce. 

 

11.2 Inconsistent extract preparation 

Different solvents and plant parts lead to different 

bioactivities, reducing reproducibility.
[1,10]

 

 

11.3 Poor chemical standardization 

Many studies do not quantify marker compounds or 

establish chemical fingerprints.
[2]

 

 

11.4 Incomplete mechanism studies 
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Although several pathways have been proposed, many 

are not directly validated experimentally.
[18,3]

 

 

11.5 Toxicological uncertainty 

Reproductive effects warrant particular caution.
[12,14]

 

 

11.6 Publication fragmentation 

The literature is spread across diverse journals and 

disciplines, making synthesis difficult. A coordinated 

translational research program would greatly improve the 

field. 

 

12. Future Perspectives 

12.1 Priorities for future research 

Isolation and characterization of active constituents from 

standardized extracts 

Dose–response studies and pharmacokinetic profiling 

Mechanistic validation using molecular and cellular 

models 

Toxicology studies, especially reproductive and chronic 

safety 

Clinical trials for promising indications such as oral 

health, wound repair, inflammation, and mood disorders 

Standardization protocols based on chemical markers 

such as betaine, flavonoids, or triterpenoids 

Formulation science to improve bioavailability and 

stability 

Combination studies with antibiotics or standard 

drugs.
[2,21,4]

 

 

12.2 High-value indications for translation 

The most realistic translational targets currently appear 

to be: 

Topical wound-healing preparations 

Antimicrobial/oral-care products 

Anti-inflammatory formulations 

Adjuvant antimicrobial resistance strategies 

Standardized mood-support herbal preparations 

 

12.3 Broader significance 

A. aspera illustrates a central principle in 

pharmacognosy: plants dismissed as weeds may harbor 

complex bioactive chemistry with real therapeutic value. 

The challenge is not to romanticize traditional medicine, 

but to systematically evaluate and refine it into safe, 

effective, and standardized interventions. 

 

13. REFERENCE 

1. SINAN, Kouadio Ibrahime, et al. Qualitative 

Phytochemical Fingerprint and Network 

Pharmacology Investigation of Achyranthes aspera 

Linn. Extracts. Molecules, 2020; 25. 

https://doi.org/10.3390/molecules25081973 

2. MEHTA, F., et al. High-Performance Thin-Layer 

Chromatographic Analysis of Betaine in Alcohol 

Extracts of Achyranthes aspera L. Jpc Journal of 

Planar Chromatography Modern Tlc, 2011; 24: 136-

139. https://doi.org/10.1556/jpc.24.2011.2.10 

3. GOEL, Rajesh Kumar, et al. Pharmacological 

repositioning of Achyranthes aspera as an 

antidepressant using pharmacoinformatic tools 

PASS and PharmaExpert: a case study with wet lab 

validation$. Sar and Qsar in Environmental 

Research, 2018; 29: 69-81. 

https://doi.org/10.1080/1062936x.2017.1408683 

4. GAWANDE, Dinesh Y., et al. Achyranthes aspera 

ameliorates stress induced depression in mice by 

regulating neuroinflammatory cytokines. Journal of 

Traditional and Complementary Medicine, 2022; 12: 

545-555. 

https://doi.org/10.1016/j.jtcme.2022.06.001 

5. LUO, Huaiqing, et al. Role of Achyranthes aspera in 

neurodegenerative diseases: current evidence and 

future directions. Frontiers in Pharmacology, 2025; 

16. https://doi.org/10.3389/fphar.2025.1511011 

6. OMIDIANI, Nafisehsadat; DATKHILE, K.; 

BARMUKH, R. Anticancer potentials of leaf, stem, 

and root extracts of Achyranthes aspera L.. Notulae 

Botanicae Horti Agrobotanici Cluj-Napoca, 2020; 

12: 546-555. https://doi.org/10.15835/nsb12310764 

7. MISHRA, A., et al. Evaluation of Antimicrobial 

Potential and GC-MS Profiling of Bioactive 

Compounds conferring antimicrobial potential in 

Achyranthes aspera L. Research Journal of 

Biotechnology, 2025. 

https://doi.org/10.25303/207rjbt033042 

8. EDWIN, S., et al. Wound Healing and Antioxidant 

Activity of Achyranthes aspera. Pharmaceutical 

Biology, 2008; 46: 824-828. 

https://doi.org/10.1080/13880200802366645 

9. VETRICHELVAN, T.; JEGADEESAN, M. Effect 

of alcohol extract of Achyranthes aspera Linn. On 

acute and subacute inflammation. Phytotherapy 

Research, 2003; 17. https://doi.org/10.1002/ptr.1070 

10. KHUDA, Fazli, et al. Report: Antibacterial and 

antifungal activities of leaf extract of Achyranthes 

aspera (Amaranthaceae) from Pakistan. Pakistan 

Journal of Pharmaceutical Sciences, 2015; 28(5): 

1797-800. 

https://pubmed.ncbi.nlm.nih.gov/26408900 

11. SINGH, R., et al. Achyranthes aspera L. leaf extract 

induced anticancer effects on Dalton’s Lymphoma 

via regulation of PKCα signaling pathway and 

mitochondrial apoptosis. Journal of 

Ethnopharmacology, 2021. 

https://doi.org/10.1016/j.jep.2021.114060 

12. SHIBESHI, W., et al. Effect of Achyranthes aspera 

L. on fetal abortion, uterine and pituitary weights, 

serum lipids and hormones. African Health 

Sciences, 2006; 6(2): 108-12 . 

https://doi.org/10.5555/afhs.2006.6.2.108 

13. RAHMAN, Hafiz Muhammad Abdur, et al. 

Pharmacological Evaluation of Gut Modulatory and 

Bronchodilator Activities of Achyranthes aspera 

Linn. Phytotherapy Research, 2017; 31: 1776-1785. 

https://doi.org/10.1002/ptr.5907 

14. WADHWA, V., et al. Contraceptive and hormonal 

properties of Achyranthes aspera in rats and 

hamsters. Planta Medica, 1986; 3: 231-3 . 

https://doi.org/10.1055/s-2007-969131 

https://doi.org/10.3390/molecules25081973
https://doi.org/10.1556/jpc.24.2011.2.10
https://doi.org/10.1080/1062936x.2017.1408683
https://doi.org/10.1016/j.jtcme.2022.06.001
https://doi.org/10.3389/fphar.2025.1511011
https://doi.org/10.15835/nsb12310764
https://doi.org/10.25303/207rjbt033042
https://doi.org/10.1080/13880200802366645
https://doi.org/10.1002/ptr.1070
https://pubmed.ncbi.nlm.nih.gov/26408900
https://doi.org/10.1016/j.jep.2021.114060
https://doi.org/10.5555/afhs.2006.6.2.108
https://doi.org/10.1002/ptr.5907
https://doi.org/10.1055/s-2007-969131


Kuddulwar et al.                                                            European Journal of Biomedical and Pharmaceutical Sciences 

www.ejbps.com        │        Vol 13, Issue 5, 2026.         │          ISO 9001:2015 Certified Journal        │ 

 

501 

15. HA, Hai-Anh, et al. Evaluation of phytochemical, 

antibacterial, thrombolytic, anti-inflammatory, and 

cytotoxicity profile of Achyranthes aspera aerial part 

extracts. Environmental Research, 2023. 

https://doi.org/10.1016/j.envres.2023.117802 

16. BASHIR, H., et al. Application of microscopy and 

spectroscopy in investigating anti‐cancer potential of 

Achyranthes aspera L. leaves. Microscopy Research 

and Technique, 2024; 87: 1031-1043. 

https://doi.org/10.1002/jemt.24495 

17. ISRAR, Juveriya, et al. Bioactive Compounds from 

Achyranthes Aspera L. Extract: A UHPLC Profile 

and In Silico Study for Mouth Cancer. 

Chemistryselect, 2024. 

https://doi.org/10.1002/slct.202402092 

18. MARIMUTHU, S., et al. Network Pharmacology 

Integrated Docking Studies on Molecular Targets of 

Achyranthes aspera in the Treatment of Rheumatoid 

Arthritis. Biomedical and Biotechnology Research 

Journal, 2025. 

https://doi.org/10.4103/bbrj.bbrj_37_25 

19. AMBREEN, Madieha; MIRZA, S. Evaluation of 

anti-inflammatory and wound healing potential of 

tannins isolated from leaf callus cultures of 

Achyranthes aspera and Ocimum basilicum.. 

Pakistan Journal of Pharmaceutical Sciences, 2020, 

33 1(Supplementary): 361-369 . 

https://pubmed.ncbi.nlm.nih.gov/32122869 

20. BO-MI, Lee,; GON, Ha Bong; JUHEE, Hwang. 

국민연금의 지분투자가 기업의 재무보고 방식에 

미치는 영향: 보수주의 회계처리를 중심으로. 

한국콘텐츠학회 논문지, 2022; 22(4): 314-323. 

https://doi.org/10.5392/JKCA.2022.22.04.314 

21. AHMAD, H., et al. Achyranthes aspera Extracts as 

Adjuvants for the Redressal of Antibiotic 

Resistance. Pharmaceutics, 2022; 14. 

https://doi.org/10.3390/pharmaceutics14102219 

22. MAHIMA, C.; BEGUM, V. Effect of Achyranthes 

aspera Root and Terminalia arjuna Bark on 

Aerotolerant Responses in Streptococcus mutans. 

Journal of Chemistry, 2013, 2013: 1-6. 

https://doi.org/10.1155/2013/345059 

23. BARUA, C., et al. In vivo wound-healing efficacy 

and antioxidant activity of Achyranthes aspera in 

experimental burns. Pharmaceutical Biology, 2012; 

50: 892-899. 

https://doi.org/10.3109/13880209.2011.642885 

24. HASAN, K.; LAKSHMI, T.; RATHINAM, 

Thirumalaikumaran. Preliminary Phytochemical 

Analysis and In vitro Anti-helmenthic activity of 

Achyranthes aspera Leaf extract. Polymer Journal, 

2015; 7: 397-399. 

https://doi.org/10.5530/pj.2015.6.14 

25. SHARMA, J., et al. Evaluation of 

immunostimulatory properties of prickly chaff 

flower Achyranthes aspera in rohu Labeo rohita fry 

in pond conditions. Aquaculture, 2019. 

https://doi.org/10.1016/j.aquaculture.2019.02.065 

26. SI, Huayang, et al. Characterization and comparison 

of polysaccharides from Achyranthes bidentata, 

Cyathula officinalis and Achyranthes aspera by 

saccharides mapping. Journal of Pharmaceutical and 

Biomedical Analysis, 2023; 227: 115272 . 

https://doi.org/10.1016/j.jpba.2023.115272 

27. KUMAR, Ram Surath, et al. Antibacterial and 

cytotoxicity properties of a polyherbal mouthwash 

containing Achyranthes aspera and Trachyspermum 

ammi against selected periodontal pathogens. 

Journal of Ayurveda and Integrative Medicine, 

2024; 15. 

https://doi.org/10.1016/j.jaim.2024.101046 

28. SHARMA, Aarti; TRIPATHI, Pushplata; KUMAR, 

Sarita. One-pot synthesis of silver nanocomposites 

from Achyranthes aspera: An eco-friendly larvicide 

against Aedes aegypti L. Asian Pacific Journal of 

Tropical Biomedicine, 2020; 10: 54-64. 

https://doi.org/10.4103/2221-1691.275420 

https://doi.org/10.1016/j.envres.2023.117802
https://doi.org/10.1002/jemt.24495
https://doi.org/10.1002/slct.202402092
https://doi.org/10.4103/bbrj.bbrj_37_25
https://pubmed.ncbi.nlm.nih.gov/32122869
https://doi.org/10.5392/JKCA.2022.22.04.314
https://doi.org/10.3390/pharmaceutics14102219
https://doi.org/10.1155/2013/345059
https://doi.org/10.3109/13880209.2011.642885
https://doi.org/10.5530/pj.2015.6.14
https://doi.org/10.1016/j.aquaculture.2019.02.065
https://doi.org/10.1016/j.jpba.2023.115272
https://doi.org/10.1016/j.jaim.2024.101046
https://doi.org/10.4103/2221-1691.275420

