
International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 
  
 

 

  
 
 

195 
© 2026, IRJEdT Volume: 09 Issue: 06 |June-2026 |www.irjweb.com 

COMBINED HERBAL POWDERS AS NATURAL ANTHELMINTIC 

AGENTS: A SYSTEMATIC REVIEW OF PHARMACOLOGICAL 

EVIDENCE 

 

 

Vedshree Dinesh Chitade1*, Sneha Baldev chavhan2, Suhani vinod chavan3 

G. D. Darwhekar4, Dr. Manisha D. Kitukale5 

 

 

 

1-3Student, P. Wadhwani College of Pharmacy, Yavatmal, Maharahshtra 

4Associate Professor, P. Wadhwani College of Pharmacy, Yavatmal, Maharahshtra 

5Principal, P. Wadhwani College of Pharmacy, Yavatmal, Maharahshtra 

 

 

 

 

*Corresponding Author, 

Vedshree Dinesh Chitade, 

Student, 

P. Wadhwani College of Pharmacy, Yavatmal, Maharahshtra 

 

 

 

 

 

 

 

 



International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 
  
 

 

  
 
 

196 
© 2026, IRJEdT Volume: 09 Issue: 06 |June-2026 |www.irjweb.com 

 

ABSTRACT: 

Helminth infections remain a major public health and veterinary concern worldwide, causing 

significant morbidity, economic losses, and reduced productivity in both humans and 

livestock. Although synthetic anthelmintic drugs such as albendazole, mebendazole, 

levamisole, and ivermectin are widely used for parasite control, their long-term effectiveness 

is increasingly compromised by the emergence of drug-resistant helminth strains, adverse 

effects, and environmental concerns. Consequently, there is growing interest in plant-based 

alternatives, particularly combined herbal powders, as sustainable and effective natural 

anthelmintic agents. This review summarizes the available pharmacological evidence on 

medicinal plants commonly incorporated into polyherbal formulations, including Azadirachta 

indica, Carica papaya, Embelia ribes, Areca catechu, Punica granatum, Allium sativum, 

Moringa oleifera, Terminalia chebula, Terminalia bellirica, and Phyllanthus emblica. The 

review highlights the role of major phytochemicals such as tannins, alkaloids, flavonoids, 

saponins, terpenoids, and phenolic compounds in exerting antiparasitic activity through 

mechanisms including cuticle damage, neuromuscular paralysis, membrane disruption, 

oxidative stress induction, and metabolic inhibition. Furthermore, in vitro and in vivo studies 

demonstrate that polyherbal formulations exhibit synergistic effects, enhanced efficacy, 

broader spectrum activity, and a lower risk of resistance development compared with single-

herb preparations. Despite promising findings, challenges related to standardization, quality 

control, dosage optimization, and limited clinical evidence remain. Overall, combined herbal 

powders represent a promising approach for the development of safe, affordable, and 

environmentally friendly anthelmintic therapies, warranting further scientific investigation 

and clinical validation. 

Keywords: 

Anthelmintic activity; Combined herbal powders; Polyherbal formulations; Helminthiasis; 

Medicinal plants; Phytochemicals; Natural anthelmintics; Antiparasitic activity; Herbal 

medicine; Drug resistance. 
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INTRODUCTION: 

Helminthic infections remain one of the most prevalent parasitic diseases affecting humans 

and animals worldwide. These infections are caused by parasitic worms collectively known 

as helminths, which inhabit various organs of the host and derive nourishment at the host's 

expense. Helminthiasis is particularly common in tropical and subtropical regions where poor 

sanitation, inadequate hygiene, and limited access to healthcare facilitate parasite 

transmission. The disease burden associated with helminth infections extends beyond human 

health, significantly affecting livestock productivity and causing substantial economic losses 

in the agricultural sector. Although several synthetic anthelmintic drugs are available for 

treatment, the emergence of drug-resistant parasite strains and concerns regarding adverse 

effects have stimulated interest in alternative therapeutic approaches. Among these, herbal 

medicines and polyherbal formulations have attracted considerable attention owing to their 

long history of traditional use, safety, accessibility, and broad-spectrum pharmacological 

activities. Combined herbal powders, containing multiple medicinal plants with 

complementary mechanisms of action, represent a promising strategy for the development of 

effective and sustainable natural anthelmintic agents. 

Helminthic Infections 

Helminths are multicellular parasitic worms that infect humans, domestic animals, and 

wildlife, causing a wide range of pathological conditions collectively referred to as 

helminthiasis. These parasites possess complex life cycles involving one or more hosts and 

are capable of surviving for extended periods within the host organism. Helminth infections 

are often associated with malnutrition, anemia, impaired growth, reduced productivity, and 

weakened immune function. The severity of infection depends upon the parasite species, 

parasite burden, host immunity, and environmental conditions. 

Helminths are broadly classified into three major groups: nematodes, cestodes, and 

trematodes. Nematodes, commonly known as roundworms, constitute the largest group of 

parasitic worms and include species such as Ascaris lumbricoides, Enterobius vermicularis, 
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Ancylostoma duodenale, and Haemonchus contortus. These parasites are cylindrical, 

unsegmented worms that primarily inhabit the gastrointestinal tract, although some species 

may infect other tissues and organs. Nematode infections are responsible for significant 

morbidity in both humans and livestock, particularly in developing countries. 

Cestodes, commonly referred to as tapeworms, are segmented flatworms characterized by the 

presence of a scolex, neck, and chain of proglottids. Important cestode species include Taenia 

solium, Taenia saginata, Echinococcus granulosus, and Diphyllobothrium latum. These 

parasites primarily inhabit the intestinal tract of their hosts and may cause nutritional 

deficiencies, intestinal obstruction, and systemic complications through larval migration. 

Trematodes, also known as flukes, are leaf-shaped parasitic flatworms that infect various 

organs, including the liver, lungs, intestines, and blood vessels. Major trematode species 

include Fasciola hepatica, Schistosoma spp., and Clonorchis sinensis. Trematode infections 

can result in chronic inflammation, tissue damage, fibrosis, and organ dysfunction, posing a 

serious public health challenge in endemic regions. 

 

Figure 1: Different Types of Helminths 

Globally, helminth infections affect more than one billion people and countless animals, 

particularly in low- and middle-income countries. Soil-transmitted helminths remain among 
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the most widespread neglected tropical diseases, contributing significantly to the global 

disease burden. Children are especially vulnerable to infection, often experiencing impaired 

cognitive development, malnutrition, and reduced educational performance. In livestock, 

helminth infestations adversely affect growth rate, feed conversion efficiency, reproductive 

performance, and milk and meat production, leading to substantial economic losses for 

farmers and the livestock industry. 

Table 1: Major Groups of Helminths and Their Characteristics 

Helminth 

Group 

Common 

Name 

Representative Species Primary Site 

of Infection 

Major Effects 

Nematodes Roundworms Ascaris lumbricoides, 

Haemonchus contortus 

Intestine, 

stomach 

Anemia, 

malnutrition 

Cestodes Tapeworms Taenia solium, Taenia 

saginata 

Intestine Nutritional 

deficiencies 

Trematodes Flukes Fasciola hepatica, 

Schistosoma spp. 

Liver, blood 

vessels, 

intestine 

Tissue damage, 

fibrosis 

Current Anthelmintic Therapy 

The management of helminth infections primarily relies on synthetic anthelmintic drugs 

designed to eliminate or suppress parasitic worms through various mechanisms of action. 

Over the past several decades, these drugs have played a crucial role in controlling parasitic 

diseases in both human and veterinary medicine. 

Albendazole is one of the most widely prescribed broad-spectrum anthelmintic agents. It 

exerts its antiparasitic activity by inhibiting microtubule formation and glucose uptake within 

the parasite, ultimately leading to energy depletion and parasite death. Albendazole is 

effective against a broad range of nematodes and certain cestodes and remains a first-line 

treatment for many helminthic infections. Mebendazole belongs to the benzimidazole class 

and shares a similar mechanism of action with albendazole. By interfering with parasite 

glucose metabolism and microtubule synthesis, mebendazole effectively eliminates intestinal 

worms and is commonly used in mass deworming programs. Piperazine acts primarily as a 

neuromuscular blocking agent. It induces flaccid paralysis in susceptible nematodes by 

interfering with neurotransmission, thereby facilitating the expulsion of worms from the 
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gastrointestinal tract through normal peristaltic movements. Levamisole functions as a 

nicotinic acetylcholine receptor agonist, causing sustained muscular contraction and paralysis 

of parasites. In addition to its anthelmintic activity, levamisole exhibits immunomodulatory 

properties that have been investigated for various therapeutic applications. Ivermectin, a 

macrocyclic lactone derivative, is highly effective against numerous nematode species and 

certain ectoparasites. The drug enhances inhibitory neurotransmission by binding to 

glutamate-gated chloride channels, resulting in paralysis and death of the parasite. Ivermectin 

has been instrumental in the control of diseases such as onchocerciasis and strongyloidiasis. 

Limitations of Synthetic Anthelmintics 

Despite their therapeutic success, synthetic anthelmintics face several challenges that threaten 

their long-term effectiveness. One of the most significant concerns is the rapid emergence of 

drug-resistant parasite populations. Continuous and indiscriminate use of conventional 

anthelmintics has resulted in widespread resistance among many gastrointestinal nematodes, 

particularly in livestock. Resistance reduces treatment efficacy and increases disease 

prevalence, creating a substantial burden on healthcare systems and animal production 

industries. Adverse effects associated with synthetic drugs also represent an important 

limitation. Although generally safe when administered appropriately, some anthelmintics 

may cause gastrointestinal disturbances, dizziness, headache, hepatotoxicity, allergic 

reactions, and neurological symptoms. These side effects can compromise patient compliance 

and restrict therapeutic use in vulnerable populations. 

Economic considerations further limit the widespread use of synthetic anthelmintics in 

resource-poor settings. The recurring costs associated with repeated treatment, parasite 

monitoring, and resistance management may be prohibitive for many communities and 

livestock producers. Environmental concerns have also gained increasing attention. Residues 

of veterinary anthelmintics excreted into the environment may adversely affect non-target 

organisms, including beneficial insects and soil microorganisms. Such ecological impacts 

highlight the need for sustainable and environmentally friendly alternatives. 

Importance of Herbal Medicines 

Medicinal plants have served as an important source of therapeutic agents for thousands of 

years and continue to play a vital role in healthcare systems worldwide. Traditional medical 

systems such as Ayurveda, Traditional Chinese Medicine, Unani, and African ethnomedicine 

have extensively utilized plant-based remedies for the treatment of parasitic infections. 
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Herbal medicines are often regarded as safer alternatives to synthetic drugs due to their 

natural origin and long history of traditional use. Many medicinal plants contain diverse 

bioactive constituents, including alkaloids, flavonoids, tannins, saponins, terpenoids, and 

phenolic compounds, which contribute to their pharmacological activities. These 

phytochemicals may exert direct antiparasitic effects while simultaneously enhancing host 

immunity and reducing inflammation. Accessibility and affordability further contribute to the 

popularity of herbal medicines, particularly in developing countries where healthcare 

resources may be limited. Many medicinal plants can be cultivated locally, reducing 

dependency on expensive pharmaceutical products and improving community-level 

healthcare access. 

In recent years, scientific interest in phytotherapy has increased substantially. Numerous 

experimental studies have demonstrated significant anthelmintic activity of plant extracts and 

herbal formulations, supporting their potential as effective alternatives or complementary 

therapies for helminth control. 

Rationale for Combined Herbal Powders 

The concept of combining multiple medicinal plants into a single formulation is deeply 

rooted in traditional systems of medicine. Combined herbal powders, often referred to as 

polyherbal formulations, are designed to achieve enhanced therapeutic efficacy through 

synergistic interactions among different phytoconstituents. 

Synergistic action occurs when the combined effect of multiple herbs exceeds the sum of 

their individual effects. Different phytochemicals may act on distinct biological targets within 

the parasite, resulting in improved parasite elimination and reduced likelihood of survival. 

Such synergistic interactions can enhance overall therapeutic effectiveness while allowing 

lower doses of individual components. Polyherbal formulations also provide a multi-target 

approach to parasite control. Whereas synthetic drugs often act through a single mechanism, 

combined herbal powders contain numerous bioactive compounds capable of disrupting 

parasite metabolism, neuromuscular function, reproductive capacity, and structural integrity 

simultaneously. This broad-spectrum activity may improve efficacy against diverse helminth 

species. 

Another significant advantage of combined herbal powders is their potential to reduce the 

development of resistance. Because parasites are exposed to multiple active compounds with 

different mechanisms of action, the probability of acquiring resistance to all components 



International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 
  
 

 

  
 
 

202 
© 2026, IRJEdT Volume: 09 Issue: 06 |June-2026 |www.irjweb.com 

simultaneously is considerably reduced. This characteristic makes polyherbal formulations 

particularly attractive as sustainable alternatives for long-term parasite management. 

Consequently, combined herbal powders represent a promising strategy for the development 

of safe, effective, economical, and environmentally sustainable natural anthelmintic agents. 

Continued pharmacological investigations and systematic evaluation of available evidence 

are essential to validate their therapeutic potential and facilitate their integration into modern 

healthcare and veterinary practice. 

HELMINTHIASIS AND PATHOPHYSIOLOGY 

Helminthiasis refers to a group of parasitic diseases caused by infection with helminths, 

commonly known as parasitic worms. These infections affect both humans and animals and 

remain among the most prevalent neglected tropical diseases worldwide. Helminths have 

evolved complex survival strategies that enable them to establish long-term infections within 

their hosts while evading immune responses. The disease burden associated with 

helminthiasis is particularly high in tropical and subtropical regions where poor sanitation, 

inadequate hygiene practices, contaminated water supplies, and close contact with infected 

animals facilitate parasite transmission. Helminth infections are responsible for significant 

morbidity rather than mortality, often producing chronic health consequences that impair 

physical growth, nutritional status, cognitive development, and overall quality of life. In 

livestock, helminthiasis adversely affects animal health, productivity, reproductive 

performance, and economic profitability. Consequently, effective prevention and treatment of 

helminth infections remain a major public health and veterinary priority. 

The term helminth encompasses a diverse group of parasitic worms belonging primarily to 

three major classes: nematodes (roundworms), cestodes (tapeworms), and trematodes 

(flukes). These parasites exhibit distinct morphological characteristics, life cycles, 

transmission routes, and pathogenic mechanisms. Despite these differences, all helminths 

depend on their hosts for survival and nutrition, resulting in varying degrees of tissue damage 

and physiological dysfunction. 

Table 2: Classification of Major Helminths Affecting Humans and Animals 

Helminth 

Group 

Common 

Name 

Representative 

Species 

Primary Site of 

Infection 

Major Clinical 

Effects 

Nematodes Roundworms Ascaris lumbricoides, Gastrointestinal Malnutrition, 



International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 
  
 

 

  
 
 

203 
© 2026, IRJEdT Volume: 09 Issue: 06 |June-2026 |www.irjweb.com 

Enterobius 

vermicularis, 

Ancylostoma 

duodenale, 

Haemonchus contortus 

tract anemia, 

intestinal 

obstruction 

Cestodes Tapeworms Taenia solium, Taenia 

saginata, Echinococcus 

granulosus 

Intestine and 

tissues 

Nutrient 

depletion, cyst 

formation 

Trematodes Flukes Fasciola hepatica, 

Schistosoma spp., 

Clonorchis sinensis 

Liver, blood 

vessels, intestine 

Inflammation, 

fibrosis, organ 

damage 

Epidemiology and Global Burden of Helminthiasis 

Helminth infections continue to pose a major challenge to global health, particularly in 

developing countries where environmental and socioeconomic conditions favor parasite 

transmission. According to estimates from international health organizations, more than one 

billion individuals are infected with one or more species of soil-transmitted helminths. 

Children, pregnant women, immunocompromised individuals, and rural populations are 

particularly vulnerable to infection. 

The burden of helminthiasis extends beyond direct health effects. Chronic infections 

contribute to malnutrition, iron-deficiency anemia, impaired physical growth, reduced school 

performance, and decreased work productivity. In agricultural communities, parasitic 

infections in livestock result in substantial economic losses due to reduced weight gain, lower 

milk production, poor feed conversion efficiency, decreased fertility, and increased mortality. 

Climate change, globalization, migration, and expanding livestock production systems have 

further influenced the epidemiology of helminth infections, facilitating the emergence and 

spread of parasites into new geographical regions. These factors emphasize the need for 

effective and sustainable parasite control strategies. 

Life Cycle and Transmission of Helminths 

The life cycles of helminths are often complex and may involve one or more intermediate 

hosts before reaching their definitive host. Transmission occurs through various routes 

depending on the parasite species, including ingestion of contaminated food or water, 
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consumption of infected intermediate hosts, skin penetration by infective larvae, and direct 

contact with contaminated soil. Soil-transmitted helminths such as Ascaris lumbricoides, 

Trichuris trichiura, and hookworms are transmitted through ingestion of infective eggs or 

skin penetration by larvae present in contaminated soil. Tapeworm infections are commonly 

acquired through consumption of undercooked meat containing larval cysts, whereas 

trematode infections often involve ingestion of aquatic vegetation or exposure to freshwater 

contaminated with infective larvae. Once inside the host, helminths undergo developmental 

changes that enable them to establish infection, reproduce, and continue their life cycle. The 

migration of larvae through various tissues often contributes significantly to disease 

pathology. 

 

Figure 2: Life Cycle and Transmission of Helminths 

Pathophysiology of Helminth Infections 

The pathophysiology of helminthiasis is multifactorial and depends on parasite species, 

parasite load, duration of infection, site of infestation, and host immune status. Disease 

manifestations result from both direct parasite-induced damage and host immune responses 

directed against the invading organisms. 

Helminths cause tissue injury through mechanical disruption, nutrient competition, blood 

feeding, secretion of toxic metabolites, and induction of inflammatory responses. Large worm 

burdens may physically obstruct organs, whereas migrating larvae can damage tissues during 
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their movement through the host. In addition, parasites release excretory-secretory products 

that modulate host physiology and immune function. The pathological effects of helminths 

may be categorized into mechanical, nutritional, toxic, and immunological mechanisms. 

These processes often occur simultaneously and contribute collectively to disease 

progression. 

 

Figure 3: Pathophysiology of Helminth Infections 

Mechanical and Tissue Damage 

Many helminths produce direct mechanical damage to host tissues. Adult worms may attach 

to mucosal surfaces using hooks, suckers, or specialized attachment organs, causing erosion, 

ulceration, and local inflammation. Heavy infestations of intestinal worms can result in 

intestinal obstruction, volvulus, perforation, and impaired nutrient absorption. Migratory 

larvae may penetrate various tissues during their developmental stages, causing extensive 

damage to organs such as the liver, lungs, muscles, and central nervous system. For example, 

larval migration of Ascaris species can induce pulmonary inflammation and eosinophilic 

infiltration, whereas Fasciola species damage liver parenchyma during migration through 

hepatic tissues. 

Nutritional and Metabolic Consequences 
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Helminths compete directly with the host for essential nutrients, leading to nutritional 

deficiencies and metabolic disturbances. Intestinal parasites consume carbohydrates, proteins, 

vitamins, and micronutrients required for normal host growth and development. Hookworms 

and certain blood-feeding nematodes cause chronic blood loss, resulting in iron-deficiency 

anemia and protein depletion. Children infected with intestinal helminths frequently exhibit 

stunted growth, reduced cognitive performance, fatigue, and impaired immune competence. 

In livestock, nutritional losses contribute to poor weight gain, decreased milk production, and 

diminished reproductive efficiency. 

Immunopathology and Host Immune Response 

The host immune system plays a crucial role in determining the outcome of helminth 

infections. Upon parasite invasion, both innate and adaptive immune responses are activated 

to limit parasite survival and tissue damage. However, helminths have evolved sophisticated 

mechanisms to evade immune detection and establish chronic infections. Helminth infections 

typically stimulate T-helper 2 (Th2)-mediated immune responses characterized by increased 

production of interleukins such as IL-4, IL-5, IL-9, and IL-13. These cytokines promote 

eosinophilia, mast cell activation, mucus secretion, and immunoglobulin E (IgE) production. 

Eosinophils are particularly important in defense against multicellular parasites because they 

release cytotoxic proteins capable of damaging helminths. While these immune responses 

contribute to parasite control, excessive or prolonged inflammation may result in tissue 

injury, fibrosis, granuloma formation, and organ dysfunction. Chronic schistosomiasis, for 

instance, is associated with severe hepatic fibrosis and portal hypertension due to persistent 

immune-mediated inflammation. 

Table 3: Major Host Immune Responses During Helminth Infection 

Immune Component Function 

Eosinophils Parasite destruction through cytotoxic protein release 

Mast Cells Promotion of inflammation and parasite expulsion 

IgE Antibodies Recognition and targeting of parasites 

Th2 Cells Regulation of antiparasitic immune responses 

Macrophages Tissue repair and parasite clearance 

Clinical Manifestations of Helminthiasis 
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Clinical manifestations vary considerably depending on parasite species, infection intensity, 

and affected organs. Mild infections may remain asymptomatic for extended periods, whereas 

severe infections can lead to significant morbidity. 

Common gastrointestinal symptoms include abdominal pain, diarrhea, nausea, vomiting, 

constipation, anorexia, and weight loss. Systemic manifestations include fatigue, weakness, 

anemia, fever, and malnutrition. Tissue-invasive parasites may produce organ-specific 

symptoms such as hepatomegaly, pulmonary dysfunction, neurological complications, or 

lymphatic obstruction. In veterinary medicine, infected animals commonly exhibit reduced 

appetite, poor growth, rough hair coat, diarrhea, anemia, edema, decreased fertility, and 

reduced productivity. These clinical signs directly impact animal welfare and economic 

returns. 

Emerging Challenges in Helminth Control 

The control of helminth infections has become increasingly difficult due to the widespread 

emergence of anthelmintic resistance, environmental contamination, and limitations 

associated with existing chemotherapeutic agents. Resistance has been reported against 

several major classes of synthetic anthelmintics, particularly among gastrointestinal 

nematodes affecting livestock. 

Helminthiasis remains a major public health and veterinary concern worldwide, affecting 

millions of people and animals annually. The disease results from infection with nematodes, 

cestodes, and trematodes that cause pathological changes through mechanical damage, 

nutrient depletion, toxic effects, and immune-mediated inflammation. Despite the availability 

of synthetic anthelmintic drugs, increasing resistance and associated limitations necessitate 

the search for alternative therapeutic strategies. A thorough understanding of helminth 

biology and pathophysiology provides the scientific foundation for evaluating the potential of 

combined herbal powders as effective natural anthelmintic agents. 

MEDICINAL PLANTS USED IN COMBINED HERBAL POWDERS 

Medicinal plants have been extensively utilized in traditional healthcare systems for the 

treatment of parasitic infections. Numerous plant species possess bioactive phytochemicals 

capable of disrupting parasite metabolism, damaging the cuticle, inducing neuromuscular 

paralysis, and enhancing host immune responses. In polyherbal formulations, these medicinal 

plants are combined to achieve synergistic anthelmintic effects and broader therapeutic 

efficacy. The following section summarizes the botanical characteristics, traditional 
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applications, phytochemical composition, and reported anthelmintic activities of selected 

medicinal plants commonly incorporated into combined herbal powders. 

Azadirachta indica A. Juss. (Neem) 

Botanical Description 

Azadirachta indica, commonly known as Neem, belongs to the family Meliaceae. It is a fast-

growing evergreen tree native to the Indian subcontinent and widely distributed in tropical 

and subtropical regions. The tree can attain a height of 15–20 meters and possesses pinnate 

leaves, fragrant white flowers, and olive-like drupaceous fruits. 

Traditional Uses 

Neem has occupied a prominent position in Ayurvedic medicine for centuries. Various parts 

of the plant, including leaves, bark, seeds, flowers, and roots, have been used for treating skin 

disorders, fever, diabetes, microbial infections, gastrointestinal ailments, and parasitic 

diseases. Traditionally, neem leaf powder has been administered to eliminate intestinal 

worms in both humans and livestock. 

Active Phytoconstituents 

The major bioactive compounds present in Neem include azadirachtin, nimbin, nimbidin, 

salannin, gedunin, quercetin, flavonoids, tannins, alkaloids, and limonoids. These constituents 

contribute to the plant’s antiparasitic, antimicrobial, anti-inflammatory, and 

immunomodulatory properties. 

Reported Anthelmintic Activity 

Several in vitro and in vivo studies have demonstrated significant anthelmintic activity of 

neem extracts against gastrointestinal nematodes. Neem-derived compounds induce paralysis, 

inhibit larval development, reduce egg hatchability, and impair reproductive capacity of 

helminths. Azadirachtin is particularly recognized for disrupting parasite growth and 

metabolism. 

Carica papaya L. (Papaya) 

Botanical Description 

Carica papaya belongs to the family Caricaceae and is a soft-wooded perennial plant 

cultivated throughout tropical regions. The plant produces large lobed leaves and fleshy fruits 

containing numerous black seeds. The seeds and latex possess considerable medicinal value. 

Traditional Uses 
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In traditional medicine, papaya seeds and latex have been extensively employed for the 

treatment of intestinal parasites, digestive disorders, liver ailments, and inflammatory 

conditions. Folk practitioners commonly recommend powdered papaya seeds as a natural 

deworming remedy. 

Active Phytoconstituents 

Important phytochemicals include papain, chymopapain, benzyl isothiocyanate, carpaine, 

flavonoids, alkaloids, saponins, tannins, and phenolic compounds. Proteolytic enzymes 

present in papaya contribute significantly to its pharmacological activities. 

Reported Anthelmintic Activity 

Papaya seed extracts have shown potent activity against nematodes and cestodes. The 

proteolytic enzymes digest the protective cuticle of parasites, leading to structural damage 

and eventual death. Experimental studies have reported reductions in worm burden, egg 

counts, and larval viability following treatment with papaya preparations. 

Embelia ribes Burm. f. (Vidanga) 

Botanical Description 

Embelia ribes, commonly known as Vidanga, is a woody climbing shrub belonging to the 

family Primulaceae. It bears small globular fruits that are widely utilized in Ayurvedic 

formulations. 

Traditional Uses 

Vidanga has traditionally been considered one of the most effective herbal anthelmintics in 

Ayurveda. The fruits are prescribed for intestinal worm infestations, digestive disorders, 

abdominal discomfort, and microbial infections. 

Active Phytoconstituents 

The principal active constituent is embelin, accompanied by vilangin, quercitol, tannins, 

flavonoids, phenolic acids, and volatile oils. Embelin is recognized as the primary compound 

responsible for the plant’s anthelmintic activity. 

Reported Anthelmintic Activity 

Numerous studies have confirmed the efficacy of Embelia ribes against roundworms, 

tapeworms, and other gastrointestinal parasites. Embelin interferes with parasite energy 

metabolism and causes paralysis, leading to expulsion of worms from the host 

gastrointestinal tract. 

Areca catechu L. (Betel Nut) 
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Botanical Description 

Areca catechu is a tall palm belonging to the family Arecaceae. The plant produces oval nuts 

enclosed within fibrous fruits and is extensively cultivated throughout South and Southeast 

Asia. 

Traditional Uses 

Traditionally, areca nut has been utilized as an anthelmintic, digestive stimulant, and 

astringent. Veterinary practitioners have employed powdered areca nut for the treatment of 

tapeworm infections in livestock. 

Active Phytoconstituents 

The major phytochemicals include arecoline, arecaidine, guvacoline, guvacine, condensed 

tannins, polyphenols, and alkaloids. Arecoline is regarded as the principal bioactive 

compound. 

Reported Anthelmintic Activity 

Arecoline acts on parasite neuromuscular systems, producing paralysis and facilitating 

expulsion. Studies have demonstrated effectiveness against cestodes and gastrointestinal 

nematodes. Tannins present in areca nut may further contribute to parasite mortality by 

damaging cuticular proteins. 

Punica granatum L. (Pomegranate) 

Botanical Description 

Punica granatum belongs to the family Lythraceae and is a deciduous shrub or small tree 

bearing characteristic red fruits. The fruit rind, bark, roots, and seeds possess medicinal 

importance. 

Traditional Uses 

Pomegranate bark and rind have long been used in traditional medicine for treating intestinal 

worms, diarrhea, dysentery, and gastrointestinal disorders. Ancient medical texts describe 

pomegranate preparations as effective remedies against tapeworm infections. 

Active Phytoconstituents 

Important constituents include pelletierine, pseudopelletierine, punicalagin, ellagic acid, 

gallic acid, flavonoids, tannins, and anthocyanins. 

Reported Anthelmintic Activity 

Pomegranate extracts exhibit significant vermicidal activity against various helminths. 

Pelletierine alkaloids cause neuromuscular paralysis, while tannins disrupt parasite membrane 
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integrity. Experimental studies have demonstrated decreased worm motility and increased 

mortality following treatment. 

Allium sativum L. (Garlic) 

Botanical Description 

Allium sativum, commonly known as garlic, belongs to the family Amaryllidaceae. It is a 

bulbous perennial plant cultivated globally for culinary and medicinal purposes. 

Traditional Uses 

Garlic has been used extensively in traditional medicine as an antimicrobial, antiparasitic, 

cardiovascular protective, and immune-enhancing agent. Crushed garlic cloves are frequently 

administered for intestinal worm infestations. 

Active Phytoconstituents 

Garlic contains allicin, ajoene, diallyl sulfide, diallyl disulfide, saponins, flavonoids, sulfur-

containing compounds, and essential oils. 

Reported Anthelmintic Activity 

The sulfur-containing compounds present in garlic interfere with parasite metabolism and 

enzyme systems. Several studies have reported significant paralysis and mortality of 

helminths following exposure to garlic extracts. Garlic also exhibits immunostimulatory 

effects that may support parasite clearance. 

Moringa oleifera Lam. (Drumstick Tree) 

Botanical Description 

Moringa oleifera is a fast-growing tree belonging to the family Moringaceae. It is widely 

cultivated in tropical and subtropical regions and is recognized for its exceptional nutritional 

and medicinal value. 

Traditional Uses 

Traditional systems of medicine employ various parts of Moringa for treating infections, 

inflammation, malnutrition, gastrointestinal disorders, and parasitic diseases. 

Active Phytoconstituents 

The plant contains glucosinolates, isothiocyanates, flavonoids, tannins, saponins, alkaloids, 

phenolic acids, vitamins, and minerals. 

Reported Anthelmintic Activity 
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Extracts of Moringa leaves and seeds have demonstrated anthelmintic activity against 

earthworms and gastrointestinal nematodes. The activity is attributed to tannins and saponins 

that compromise parasite membrane integrity and interfere with nutrient absorption. 

Terminalia chebula Retz. (Haritaki) 

Botanical Description 

Terminalia chebula belongs to the family Combretaceae and is a medium-sized deciduous 

tree widely distributed throughout India and Southeast Asia. The dried fruits are extensively 

utilized in Ayurvedic medicine. 

Traditional Uses 

Haritaki is regarded as a valuable medicinal plant for digestive disorders, constipation, 

microbial infections, and parasitic infestations. It is one of the three components of the 

classical Ayurvedic formulation Triphala. 

Active Phytoconstituents 

The fruits contain chebulinic acid, chebulagic acid, gallic acid, ellagic acid, tannins, 

flavonoids, and polyphenols. 

Reported Anthelmintic Activity 

Terminalia chebula extracts have demonstrated potent activity against intestinal worms by 

inducing paralysis and death. The high tannin content is believed to contribute significantly to 

its antiparasitic effects through protein precipitation and cuticular disruption. 

Terminalia bellirica (Gaertn.) Roxb. (Bibhitaki) 

Botanical Description 

Terminalia bellirica is a large deciduous tree belonging to the family Combretaceae. Its fruits 

are commonly used in Ayurvedic formulations and traditional medicines. 

Traditional Uses 

Bibhitaki is traditionally used for respiratory disorders, digestive ailments, microbial 

infections, and parasitic diseases. It is another important component of Triphala. 

Active Phytoconstituents 

Major phytochemicals include gallic acid, ellagic acid, lignans, tannins, flavonoids, β-

sitosterol, and glycosides. 

Reported Anthelmintic Activity 
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Studies indicate that extracts of Terminalia bellirica produce dose-dependent paralysis and 

mortality in helminths. The activity is mainly attributed to tannins and phenolic compounds 

that interfere with parasite physiology and survival. 

Phyllanthus emblica L. (Amla) 

Botanical Description 

Phyllanthus emblica, commonly known as Amla or Indian Gooseberry, belongs to the family 

Phyllanthaceae. It is a small to medium-sized deciduous tree widely distributed throughout 

the Indian subcontinent. 

Traditional Uses 

Amla has been traditionally employed as a rejuvenating agent, digestive tonic, antioxidant, 

and antiparasitic remedy. It is also a key constituent of the Ayurvedic formulation Triphala. 

Active Phytoconstituents 

The fruits contain ascorbic acid, emblicanin A, emblicanin B, gallic acid, ellagic acid, 

tannins, flavonoids, and polyphenols. 

Reported Anthelmintic Activity 

Amla extracts have demonstrated moderate to significant anthelmintic activity in 

experimental models. Polyphenols and tannins contribute to parasite paralysis, reduced 

motility, and inhibition of parasite development. Additionally, the antioxidant and 

immunomodulatory properties of Amla may enhance host resistance against parasitic 

infections. 

Table 4: Medicinal Plants Used in Combined Herbal Anthelmintic Powders 

Plant Family Major Active 

Constituents 

Reported Anthelmintic 

Mechanism 

Azadirachta 

indica 

Meliaceae Azadirachtin, Nimbin Growth inhibition, paralysis 

Carica papaya Caricaceae Papain, Carpaine Cuticle degradation 

Embelia ribes Primulaceae Embelin Energy metabolism 

disruption 

Areca catechu Arecaceae Arecoline Neuromuscular paralysis 

Punica granatum Lythraceae Pelletierine, 

Punicalagin 

Membrane damage, paralysis 
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Allium sativum Amaryllidaceae Allicin, Ajoene Enzyme inhibition 

Moringa oleifera Moringaceae Isothiocyanates, 

Saponins 

Membrane disruption 

Terminalia 

chebula 

Combretaceae Chebulagic acid, 

Tannins 

Protein precipitation 

Terminalia 

bellirica 

Combretaceae Gallic acid, Tannins Cuticle damage 

Phyllanthus 

emblica 

Phyllanthaceae Emblicanins, Tannins Paralysis and growth 

inhibition 

PHYTOCHEMICAL CONSTITUENTS RESPONSIBLE FOR ANTHELMINTIC 

ACTIVITY 

The therapeutic efficacy of medicinal plants against helminth infections is primarily 

attributed to the presence of diverse phytochemical constituents. These naturally occurring 

bioactive compounds exhibit a wide range of biological activities that interfere with the 

survival, growth, reproduction, and metabolism of parasitic worms. Unlike synthetic 

anthelmintics that often act through a single molecular target, phytochemicals generally exert 

multiple pharmacological effects simultaneously, thereby enhancing antiparasitic efficacy 

and reducing the likelihood of resistance development.  

Tannins 

Tannins are high-molecular-weight polyphenolic compounds widely distributed in medicinal 

plants such as Terminalia chebula, Terminalia bellirica, Phyllanthus emblica, Punica 

granatum, and Azadirachta indica. These compounds are among the most extensively studied 

phytochemicals for anthelmintic activity. The primary mechanism of tannins involves 

binding to proteins present on the cuticle of helminths. This interaction causes structural 

damage to the protective outer layer of the parasite, leading to impaired nutrient absorption, 

loss of motility, and eventual death. Tannins can also form complexes with free proteins in 

the gastrointestinal tract, reducing nutrient availability to parasites and inhibiting their growth 

and reproduction. 

Alkaloids 

Alkaloids are nitrogen-containing organic compounds commonly found in plants such as 

Areca catechu, Embelia ribes, and Carica papaya. These compounds possess potent biological 
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activities affecting both parasites and host organisms. The anthelmintic activity of alkaloids is 

primarily associated with their effects on the neuromuscular system of helminths. Alkaloids 

interact with neurotransmitter receptors and ion channels, resulting in paralysis of worm 

musculature. Once paralyzed, the parasites lose their ability to maintain attachment to host 

tissues and are subsequently expelled through normal gastrointestinal motility. 

Flavonoids 

Flavonoids constitute one of the largest groups of plant secondary metabolites and are 

abundantly present in neem, garlic, moringa, pomegranate, and amla. These compounds 

possess antioxidant, anti-inflammatory, antimicrobial, and antiparasitic properties. The 

anthelmintic activity of flavonoids is believed to involve induction of oxidative stress within 

parasites. Although flavonoids are generally recognized as antioxidants in mammalian 

systems, they may generate reactive oxygen species under specific conditions within parasite 

tissues, leading to oxidative damage of cellular membranes, proteins, and nucleic acids. 

Saponins 

Saponins are glycosidic compounds characterized by their soap-like foaming properties. They 

are widely distributed in medicinal plants such as Moringa oleifera, Allium sativum, and 

Carica papaya. The primary mechanism of saponins involves interaction with membrane 

sterols, resulting in increased membrane permeability and structural disruption. This leads to 

leakage of intracellular contents, loss of cellular integrity, and eventual death of the parasite. 

Terpenoids 

Terpenoids represent a large and structurally diverse class of phytochemicals found in 

numerous medicinal plants including neem, garlic, moringa, and pomegranate. These 

compounds exhibit broad-spectrum pharmacological activities including antiparasitic effects. 

Terpenoids exert anthelmintic activity primarily through interference with parasite 

metabolism. They inhibit key enzymatic pathways involved in energy production and 

biosynthesis, resulting in depletion of cellular ATP and disruption of normal physiological 

functions. Certain terpenoids also affect neuromuscular transmission and reproductive 

processes, thereby reducing parasite survival and propagation. Limonoids from Azadirachta 

indica represent an important group of terpenoids with documented antiparasitic activity. 

Phenolic Compounds 

Phenolic compounds encompass a broad range of phytochemicals including phenolic acids, 

polyphenols, and tannin derivatives. These compounds are abundant in Terminalia species, 
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Punica granatum, and Phyllanthus emblica. The anthelmintic activity of phenolics is 

associated with their ability to precipitate proteins and alter membrane structure. By 

interacting with parasite proteins, phenolics disrupt essential physiological functions and 

compromise structural integrity. 

Other Bioactive Constituents Contributing to Anthelmintic Activity 

Apart from the major phytochemical groups discussed above, several other constituents 

contribute to the antiparasitic effects of medicinal plants. 

Essential Oils 

Essential oils contain volatile compounds capable of penetrating parasite membranes and 

disrupting cellular functions. Many essential oils exhibit direct vermicidal activity. 

Glycosides 

Various glycosides interfere with parasite metabolism and neuromuscular function, leading to 

paralysis and death. 

Proteolytic Enzymes 

Papain and chymopapain from Carica papaya digest structural proteins within the parasite 

cuticle, facilitating parasite destruction. 

Sulfur-Containing Compounds 

Allicin and related sulfur compounds present in garlic inhibit enzyme systems essential for 

parasite survival. 

Table 5: Major Phytochemical Constituents Responsible for Anthelmintic Activity 

Phytochemical 

Class 

Major Sources Mechanism of Action Anthelmintic 

Effect 

Tannins Terminalia spp., Punica 

granatum 

Cuticle damage, protein 

binding 

Paralysis and 

death 

Alkaloids Areca catechu, Embelia 

ribes 

Neuromuscular 

interference 

Worm paralysis 

Flavonoids Neem, Garlic, Amla Oxidative stress 

induction 

Metabolic 

dysfunction 

Saponins Moringa, Papaya Membrane disruption Cell lysis 

Terpenoids Neem, Garlic Metabolic interference Energy depletion 

Phenolics Terminalia spp., Protein precipitation Structural damage 
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Pomegranate 

Proteolytic 

Enzymes 

Carica papaya Cuticle digestion Parasite 

destruction 

Sulfur Compounds Allium sativum Enzyme inhibition Reduced survival 

PHARMACOLOGICAL EVIDENCE OF COMBINED HERBAL POWDERS 

The development of polyherbal formulations for helminth control is supported by a growing 

body of pharmacological evidence. Numerous studies have investigated the efficacy of 

combined herbal powders and plant extract mixtures using both in vitro and in vivo 

experimental models. These investigations aim to evaluate the ability of herbal formulations 

to induce paralysis, inhibit motility, reduce parasite burden, and ultimately eliminate 

helminths.  

IN VITRO STUDIES 

In vitro anthelmintic assays are widely employed to assess the antiparasitic activity of 

medicinal plants and polyherbal formulations. The experiments are typically performed using 

earthworms that exhibit physiological and anatomical similarities to human intestinal 

nematodes. Among the most frequently used models are Pheretima posthuma and Eisenia 

fetida. The efficacy of herbal powders is commonly evaluated by measuring three primary 

parameters: paralysis time, death time, and inhibition of worm motility. Paralysis time refers 

to the period required for worms to lose spontaneous movement following exposure to the 

test formulation. Death time represents the interval required for complete cessation of 

movement even after stimulation. Worm motility inhibition provides an additional measure of 

the extent to which parasite locomotion is impaired by treatment. Polyherbal formulations 

often demonstrate superior activity compared with individual plant extracts due to synergistic 

interactions among phytochemicals. Combinations containing tannin-rich, alkaloid-rich, and 

saponin-rich plants frequently produce faster paralysis and mortality of worms than single-

herb preparations. 

Pheretima posthuma Model 

Pheretima posthuma (Indian earthworm) is the most widely accepted experimental model for 

evaluating anthelmintic activity. The physiological characteristics of this earthworm closely 

resemble those of intestinal parasitic nematodes, making it a suitable surrogate organism for 

preliminary screening. In a typical assay, groups of worms are exposed to different 
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concentrations of herbal powders or extracts. Albendazole or piperazine citrate is commonly 

employed as the reference standard. Observations are recorded for paralysis time and death 

time, and the results are compared with those of the standard drug. 

Eisenia fetida Model 

Eisenia fetida (red earthworm) represents another commonly utilized in vitro model for 

evaluating anthelmintic efficacy. The species is particularly useful for assessing dose-

dependent effects and comparing the relative potency of different herbal formulations. 

Exposure to polyherbal powders containing garlic, pomegranate, neem, and papaya has been 

associated with rapid inhibition of worm motility and increased mortality. These findings 

suggest that multiple phytochemicals act synergistically to disrupt parasite physiology. 

Parameters Used for Evaluation 

Paralysis Time 

Paralysis time is one of the most important indicators of anthelmintic efficacy. A shorter 

paralysis time generally reflects stronger neuromuscular interference and greater antiparasitic 

activity. 

Death Time 

Death time indicates the duration required for complete parasite mortality. Effective herbal 

formulations typically produce dose-dependent reductions in death time. 

Worm Motility Inhibition 

Motility inhibition assesses the extent to which a formulation restricts parasite movement. 

Reduced motility reflects impairment of neuromuscular coordination and energy metabolism. 

Table 6: Representative In Vitro Studies of Polyherbal Anthelmintic Formulations 

Herbal Combination Experimental Model Major Observation 

Neem + Vidanga Pheretima posthuma Rapid paralysis and mortality 

Papaya + Garlic Pheretima posthuma Significant motility inhibition 

Triphala Components Eisenia fetida Dose-dependent worm death 

Neem + Pomegranate Pheretima posthuma Enhanced vermicidal activity 

Moringa + Garlic Eisenia fetida Increased parasite mortality 

The available in vitro evidence demonstrates that combined herbal powders possess 

considerable anthelmintic potential. Through multiple phytochemical mechanisms including 

cuticle disruption, neuromuscular paralysis, oxidative stress induction, and metabolic 
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inhibition, polyherbal formulations effectively reduce parasite viability. The findings 

obtained from Pheretima posthuma and Eisenia fetida models provide a strong scientific 

foundation for subsequent in vivo investigations and support the development of plant-based 

alternatives to conventional synthetic anthelmintic drugs. 

SYNERGISTIC EFFECTS OF COMBINED HERBAL POWDERS 

The concept of combining multiple medicinal plants into a single formulation has been an 

integral component of traditional systems of medicine, including Ayurveda, Traditional 

Chinese Medicine, Siddha, and Unani. Such formulations, commonly referred to as 

polyherbal preparations, are designed to enhance therapeutic efficacy by exploiting the 

synergistic interactions among different phytochemical constituents. In recent years, 

scientific investigations have increasingly supported the rationale behind polyherbal 

formulations, particularly in the management of parasitic infections. Combined herbal 

powders offer several advantages over single-herb therapies, including enhanced efficacy, 

broader spectrum activity, reduced toxicity, improved bioavailability of active constituents, 

and decreased likelihood of resistance development. 

Polyherbal Concept 

The polyherbal concept is based on the principle that multiple medicinal plants possessing 

complementary pharmacological activities can produce a greater therapeutic effect when 

administered together than when used individually. This phenomenon, known as synergism, 

occurs when the combined action of two or more bioactive compounds exceeds the sum of 

their individual effects. Traditional herbal practitioners have long recognized that 

combinations of medicinal plants often provide superior clinical outcomes compared to 

single-herb remedies. In the context of anthelmintic therapy, polyherbal formulations are 

particularly advantageous because helminths possess complex biological systems that may 

require multiple mechanisms of action for effective elimination. Unlike synthetic 

anthelmintic drugs that frequently target a single biochemical pathway, combined herbal 

powders contain diverse phytochemicals capable of simultaneously affecting parasite 

neuromuscular function, energy metabolism, cuticular integrity, reproductive capacity, and 

survival mechanisms. This multi-target approach enhances overall efficacy while reducing 

the probability of parasite adaptation. 

Complementary Phytochemicals in Polyherbal Formulations 
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The effectiveness of combined herbal powders largely depends on the presence of 

complementary phytochemicals that act through different yet mutually supportive 

mechanisms. Medicinal plants incorporated into polyherbal formulations often contribute 

distinct classes of bioactive compounds, including tannins, alkaloids, flavonoids, saponins, 

terpenoids, phenolic compounds, glycosides, and essential oils. For example, tannin-rich 

plants such as Terminalia chebula and Punica granatum can damage the protective cuticle of 

helminths, thereby increasing parasite susceptibility to other phytochemicals. Simultaneously, 

alkaloid-containing plants such as Areca catechu and Embelia ribes induce neuromuscular 

paralysis, facilitating worm expulsion. Saponins present in Moringa oleifera and Carica 

papaya disrupt cellular membranes, while flavonoids and phenolic compounds induce 

oxidative stress and metabolic dysfunction within parasite tissues. These complementary 

actions create a multifaceted assault on helminths, resulting in enhanced parasite mortality 

compared with individual plant extracts. Moreover, certain phytochemicals may improve the 

absorption, stability, or bioavailability of other active constituents, further strengthening 

therapeutic outcomes. 

Enhanced Anthelmintic Efficacy 

One of the most important advantages of combined herbal powders is their enhanced 

anthelmintic efficacy. Experimental studies have consistently demonstrated that polyherbal 

formulations often produce shorter paralysis times, reduced death times, and greater 

inhibition of parasite motility than single-herb preparations. 

The enhanced efficacy observed in polyherbal formulations may result from additive, 

synergistic, or potentiating interactions among phytochemicals. In additive interactions, the 

combined effect equals the sum of the individual effects. In synergistic interactions, the 

combined effect exceeds the expected additive response. Potentiation occurs when one 

phytochemical enhances the activity of another despite possessing limited direct activity 

itself. For example, formulations containing neem, papaya, garlic, and vidanga have shown 

superior worm mortality compared with individual extracts. Similarly, Triphala, consisting of 

Terminalia chebula, Terminalia bellirica, and Phyllanthus emblica, exhibits stronger 

antiparasitic activity than its individual components, highlighting the importance of 

phytochemical synergy.  

Broader Spectrum Antiparasitic Activity 
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Helminth infections involve diverse species of nematodes, cestodes, and trematodes, each 

possessing unique biological characteristics and susceptibilities. A major limitation of many 

synthetic anthelmintics is their relatively narrow spectrum of activity. In contrast, polyherbal 

formulations often exhibit broad-spectrum antiparasitic effects due to the presence of 

multiple active compounds targeting different parasite groups. 

Reduction of Anthelmintic Resistance 

Polyherbal formulations offer a potential solution to this problem through their multi-target 

mode of action. Since parasites are exposed to numerous phytochemicals acting on different 

biological pathways simultaneously, the development of resistance becomes considerably 

more difficult. The complexity of phytochemical mixtures reduces the likelihood that 

parasites can acquire mutations capable of conferring resistance to all active constituents. 

Furthermore, some phytochemicals have been shown to inhibit detoxification enzymes and 

resistance mechanisms within parasites, thereby restoring susceptibility to therapeutic agents. 

Consequently, combined herbal powders represent a promising strategy for sustainable 

parasite management and resistance mitigation. 

Table 7: Synergistic Effects of Common Polyherbal Anthelmintic Combinations 

Herbal Combination Major 

Phytoconstituents 

Synergistic Effect 

Azadirachta indica + Embelia 

ribes 

Azadirachtin, Embelin Enhanced paralysis and worm 

mortality 

Carica papaya + Allium 

sativum 

Papain, Allicin Cuticle degradation and 

metabolic inhibition 

Punica granatum + 

Terminalia chebula 

Tannins, Polyphenols Increased cuticular damage and 

nutrient deprivation 

Moringa oleifera + Garlic Saponins, Sulfur 

compounds 

Membrane disruption and 

enzyme inhibition 

Neem + Papaya + Garlic Limonoids, Papain, 

Allicin 

Multi-target antiparasitic action 

Triphala (T. chebula + T. 

bellirica + P. emblica) 

Tannins, Flavonoids, 

Polyphenols 

Broad-spectrum anthelmintic 

activity 

Vidanga + Areca catechu Embelin, Arecoline Neuromuscular paralysis and 



International Research Journal of Education and Technology 

Peer Reviewed Journal 

ISSN 2581-7795 

 
  
 

 

  
 
 

222 
© 2026, IRJEdT Volume: 09 Issue: 06 |June-2026 |www.irjweb.com 

energy depletion 

Neem + Pomegranate Limonoids, Pelletierine Enhanced vermicidal and 

ovicidal activity 

Papaya + Moringa Papain, Saponins Increased larvicidal activity 

Triphala + Neem Polyphenols, 

Azadirachtin 

Improved efficacy and immune 

modulation 

Polyherbal formulations represent a scientifically rational and therapeutically advantageous 

approach to helminth control. Through synergistic interactions among complementary 

phytochemicals, combined herbal powders provide enhanced efficacy, broad-spectrum 

activity, improved safety, and reduced potential for resistance development. These 

characteristics support their growing importance as natural alternatives to conventional 

synthetic anthelmintic drugs and justify continued pharmacological investigation. 

SAFETY AND TOXICOLOGICAL EVALUATION 

Safety assessment constitutes a critical aspect of the development and clinical application of 

herbal anthelmintic formulations. Although medicinal plants are generally perceived as safe 

due to their natural origin and long history of traditional use, scientific evaluation of their 

toxicological profile remains essential. The safety of combined herbal powders must be 

established through comprehensive toxicological studies that assess potential adverse effects 

following acute, subacute, and chronic administration.  

Acute Toxicity Studies 

Acute toxicity studies evaluate the adverse effects produced by a single dose or multiple 

doses administered within a short period, typically 24 hours. These studies are generally 

conducted according to internationally recognized guidelines such as those established by the 

Organisation for Economic Co-operation and Development (OECD). The primary objectives 

of acute toxicity testing include determination of the median lethal dose (LD50), 

identification of immediate toxic manifestations, and assessment of overall tolerability. 

Experimental animals are observed for behavioral changes, locomotor activity, food and 

water intake, respiratory function, neurological abnormalities, and mortality. Numerous 

medicinal plants commonly used in polyherbal anthelmintic formulations, including neem, 

garlic, papaya, amla, and moringa, have demonstrated high safety margins in acute toxicity 
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studies. Most investigations report no significant mortality or severe adverse effects at 

therapeutic dose levels, indicating a favorable acute safety profile. 

Subacute Toxicity Studies 

Subacute toxicity studies involve repeated administration of test formulations over a period 

ranging from 14 to 28 days. These studies provide information regarding the effects of 

repeated exposure and help identify potential target organs affected by treatment. Parameters 

commonly evaluated include body weight changes, food consumption, hematological indices, 

serum biochemical markers, organ weights, and histopathological examination of major 

organs such as the liver, kidneys, heart, lungs, and spleen. Several polyherbal formulations 

containing neem, triphala, garlic, and moringa have demonstrated acceptable safety profiles 

during subacute toxicity evaluations. Minor alterations in biochemical parameters have 

occasionally been reported at high doses; however, these changes are generally reversible and 

not associated with significant tissue damage. Subacute toxicity studies are particularly 

important because herbal formulations intended for anthelmintic therapy may require 

repeated administration, especially in livestock and endemic regions where reinfection is 

common. 

Chronic Toxicity Studies 

Chronic toxicity studies assess the effects of prolonged administration of herbal formulations, 

typically extending from several months to one year or longer. These investigations provide 

essential information regarding cumulative toxicity, delayed adverse effects, carcinogenic 

potential, reproductive toxicity, and long-term safety. 

Long-term administration of medicinal plants used in polyherbal anthelmintic preparations 

has generally been associated with good tolerability. However, certain phytochemicals may 

accumulate within tissues or interact with physiological processes following prolonged 

exposure, emphasizing the importance of chronic safety assessment. Parameters evaluated 

during chronic toxicity studies include growth performance, organ function, hematological 

and biochemical profiles, reproductive indices, histopathology, and survival rates. Evidence 

from available studies suggests that most traditional medicinal plants possess relatively low 

chronic toxicity when administered within recommended therapeutic ranges. 

Table 8: Toxicological Evaluation of Herbal Anthelmintic Formulations 

Toxicity Study Duration Major Parameters Evaluated Significance 
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Acute Toxicity 24–48 

hours 

Mortality, behavioral changes, 

LD50 

Immediate safety 

assessment 

Subacute 

Toxicity 

14–28 days Body weight, hematology, 

biochemistry 

Repeated-dose safety 

Subchronic 

Toxicity 

28–90 days Organ function, histopathology Intermediate-term 

toxicity 

Chronic Toxicity >90 days Long-term organ effects, 

survival 

Cumulative toxicity 

assessment 

Table 9: Safety Profile of Common Medicinal Plants Used in Polyherbal Anthelmintic 

Formulations 

Plant Acute Toxicity Subacute Toxicity Chronic Toxicity 

Azadirachta 

indica 

Low Generally safe Good tolerability 

Carica papaya Low Safe at therapeutic doses Minimal toxicity 

reported 

Embelia ribes Low to moderate Acceptable safety Requires dose 

monitoring 

Areca catechu Moderate at high 

doses 

Potential neurological 

effects 

Long-term caution 

advised 

Punica granatum Low Safe Good safety profile 

Allium sativum Low Well tolerated Safe with prolonged 

use 

Moringa oleifera Very low Excellent safety profile Safe in long-term 

studies 

Terminalia 

chebula 

Low Safe Good tolerability 

Terminalia 

bellirica 

Low Safe Minimal adverse 

effects 

Phyllanthus 

emblica 

Very low Highly safe Excellent chronic 

safety 
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Available toxicological evidence suggests that most medicinal plants employed in combined 

herbal anthelmintic formulations possess favorable safety profiles when administered at 

therapeutic doses. Acute, subacute, and chronic toxicity studies generally indicate low 

toxicity and good tolerability. Nevertheless, comprehensive safety evaluation remains 

essential for standardization, regulatory approval, and clinical application of polyherbal 

formulations. Future investigations should focus on long-term toxicity, herb-herb 

interactions, reproductive safety, and pharmacokinetic assessments to further establish the 

safety of natural anthelmintic agents. 

COMPARATIVE ANALYSIS OF COMBINED HERBAL POWDERS AND 

SYNTHETIC ANTHELMINTICS 

Synthetic anthelmintic drugs such as albendazole, mebendazole, levamisole, and ivermectin 

are widely used for the treatment of helminth infections. However, the increasing occurrence 

of drug resistance, adverse effects, and environmental concerns has encouraged the 

exploration of herbal alternatives. Combined herbal powders offer several advantages, 

including lower cost, better safety, broader mechanisms of action, and reduced risk of 

resistance development. In addition, medicinal plants are often readily available and 

environmentally friendly. 

Table 10: Comparison of Herbal Powders and Synthetic Anthelmintics 

Parameter Herbal Powders Synthetic Drugs 

Cost Lower Higher 

Safety Better Moderate 

Resistance Development Lower Higher 

Availability High Moderate 

Side Effects Fewer More 

Mechanism of Action Multi-target Single-target 

Environmental Impact Low Moderate to High 

Overall, combined herbal powders represent promising alternatives or complementary 

therapies for sustainable helminth control. 

CHALLENGES AND LIMITATIONS: 

Despite their therapeutic potential, herbal anthelmintics face several challenges. One of the 

major limitations is the lack of standardization, which can lead to variability in efficacy. 
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Phytochemical composition may differ depending on geographical location, cultivation 

practices, and harvesting conditions. Furthermore, limited clinical studies are available to 

confirm safety and efficacy in humans. Dose inconsistency and quality control issues, 

including contamination and adulteration, also remain important concerns. 

FUTURE PERSPECTIVES: 

The growing interest in plant-based medicines has created new opportunities for the 

development of effective herbal anthelmintics. Future research should focus on the 

standardization of polyherbal formulations, identification of active phytochemical markers, 

and validation through clinical studies. Nanotechnology-based herbal delivery systems may 

improve bioavailability and therapeutic efficacy. Veterinary applications also offer significant 

potential, particularly for controlling drug-resistant parasites in livestock. In addition, clear 

regulatory guidelines and quality assurance standards are needed to facilitate 

commercialization and global acceptance of herbal products. In conclusion, combined herbal 

powders possess significant potential as safe, economical, and sustainable natural 

anthelmintic agents. Continued research and standardization will be crucial for their 

successful integration into modern healthcare and veterinary practice. 

CONCLUSION: 

Helminthiasis continues to be a significant global health and veterinary challenge, 

particularly in developing countries where parasitic infections are highly prevalent. The 

increasing incidence of resistance to conventional anthelmintic drugs has emphasized the 

urgent need for alternative and sustainable treatment strategies. Combined herbal powders 

have emerged as promising natural anthelmintic agents due to their rich phytochemical 

composition, multiple mechanisms of action, and long history of traditional use. The 

medicinal plants reviewed in this article, including neem, papaya, vidanga, garlic, 

pomegranate, moringa, and Triphala constituents, possess significant antiparasitic properties 

attributed to bioactive compounds such as tannins, alkaloids, flavonoids, saponins, 

terpenoids, and phenolics. These phytochemicals act synergistically to induce parasite 

paralysis, disrupt cuticular integrity, inhibit metabolism, and reduce parasite survival. 

Experimental studies have demonstrated that polyherbal formulations often exhibit enhanced 

efficacy and broader spectrum activity compared with individual plant extracts. Moreover, 

combined herbal powders offer several advantages, including lower cost, better safety 

profiles, wider availability, and a reduced likelihood of resistance development. However, 
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challenges such as variability in phytochemical composition, lack of standardization, dose 

inconsistency, and limited clinical studies must be addressed before widespread clinical 

application can be achieved. In conclusion, combined herbal powders represent a valuable 

and sustainable approach for helminth control in both human and veterinary medicine. Future 

research focusing on standardization, mechanistic studies, toxicity evaluation, clinical trials, 

and regulatory compliance will be essential to establish their role as effective alternatives or 

complementary therapies to conventional synthetic anthelmintic drugs. 
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