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Abstract 

Entomo-ethnomedicine highlights the 
intriguing intersection of ancient practices and 
modern science, revealing insects' potential in 
traditional medicine. With over 110,000 described 
species, insects are vital to global biodiversity but their 
therapeutic benefits are underexplored. Bee and ant 
venoms, rich in bioactive compounds, show 
significant therapeutic promise despite challenges like 
cytotoxicity. Advances in nanoparticle delivery 
systems and genetic modifications offer potential 
solutions. Various insect orders, including Coleoptera 
and Mantodea, contribute to a wealth of traditional 
practices and therapeutic applications, from targeted 
treatments to antimicrobial and anticancer 
discoveries. Maggot therapy, validated by modern 
research, is effective for wound healing. Amid rising 
antibiotic resistance, insect-derived antimicrobial 
peptides emerge as vital for new chemotherapeutic 
agents. Integrating traditional knowledge with 
scientific advancements is essential for unlocking 
insects' full therapeutic potential, offering cost-
effective healthcare solutions, especially in areas with 
limited access to conventional treatments. Future 
efforts should focus on interdisciplinary collaboration, 
technological innovation, and conservation. 

Introduction 

Insects, with their immense diversity 
comprising over 110,000 known species, represent a 
crucial yet often overlooked aspect of traditional 
medicine. Indigenous communities, who hold deep 
knowledge of medicinal plants and animals, are 
increasingly facing the loss of biodiversity that is 
integral to their healing practices. While much focus 
has been placed on botanical ethnomedicine, the field 
of ethnozoology, especially ethnomethodology, 
remains underexplored. The traditional use of insects 
in medicine, known as entomo-ethnomedicine, is 
gaining recognition only recently. Despite forming a 
significant portion of global biodiversity, insects have 
been integral to traditional healing practices in regions 
like East Asia, Africa, and South America. Although 
the therapeutic potential of insects is vast, scientific 
research in this area is still emerging, offering exciting 
opportunities for discovery and innovation. 

The historical roots of entomotherapy span a 
wide range of cultures and periods, from ancient 
Egypt to modern practices in various parts of the 

world. Insects such as silkworms, grasshoppers, and 
beetles have long been used in traditional medicine to 
treat conditions ranging from wounds to anemia. 
Recent studies highlight the pharmacological potential 

of insects in addressing diseases caused by 
microorganisms. As access to conventional healthcare 

remains limited in many regions, the diverse 

medicinal uses of insects offer promising and cost-
effective alternatives. Entomotherapy reflects a rich, 
untapped source of novel chemistry with potential 
applications in medicine, underscoring the need for 

further exploration and scientific validation. 

1. Hymenoptera Therapeutics: Exploring Medicinal 
Marvels from Bees, Wasps, and Ants 

The Hymenoptera order, comprising over 
115,000 species including bees, wasps, ants, and 
sawflies, is renowned for its unique chemical defenses, 

particularly venom. This section delves into the 
medicinal applications of products derived from these 

insects: 

• Honey: Celebrated for its antimicrobial and 

wound-healing properties, honey has been 
used in traditional medicine to treat a range of 
conditions from burns to gastrointestinal 

disorders. Its efficacy is linked to its phenolic 
compounds and osmotic effects. 

• Honey and Beeswax Combinations: 

Combining honey with beeswax and olive oil 
enhances antibacterial properties, showing 
promise in treating skin conditions such as 

psoriasis and diaper rash. 

• Royal Jelly: Known for its estrogenic and 
immunomodulatory effects, royal jelly 

supports bone health, collagen production, 
and immune function. 

• Bee Venom: Historically used to treat arthritis 
and infections, bee venom contains melittin 

and other peptides with anticancer and 
antimicrobial properties. Research on 
nanoparticle delivery systems aims to enhance 

its therapeutic potential. 
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• Ants in Traditional Medicine: Ant-derived 
compounds have been used in various cultures 
to treat rheumatic diseases and boost immune 
function. Ant venom’s bioactive substances 
contribute to its medicinal uses. 

• Wasp Products: Wasp venom and nests have 
therapeutic applications, including anti-cancer 
properties and treatments for conditions like 
child fright disease and arthritis. 

2. Diverse Therapeutic Potential of Coleoptera 
Beetles in Traditional Medicine 

With over 350,000 species, beetles offer 
significant medicinal potential: 

• Diving Beetles: Traditionally used for 
conditions like nocturnal urination and blood 
stasis. 

• Scarab Beetles: Employed in liver cirrhosis 
treatment and earache remedies. The sacred 
scarab also holds cultural and medicinal 
importance. 

• Ladybird Beetles: Contain harmonine, which 
shows potential for antimicrobial applications. 

• Mealworms: Used in traditional medicine for 
asthma, arthritis, and sexual impotence. 

• Jewel Beetles: Roasted or crushed larvae serve 
as aphrodisiacs and stimulants. 

• Click Beetles: Consumed to alleviate 
impotence and enhance sexual performance. 

• Weevils: Contain compounds with potential 
anticancer properties. 

• Blister Beetles: Cantharidin, present in these 
beetles, has historical and potential future uses 
in cancer therapy despite its toxicity. 

3. Maggot Therapy: A Historical Perspective and 
Modern Applications 

Maggot therapy, involving fly larvae such as 
those from Lucilia sericata, has been used across 
cultures for wound healing. This section explores its 
uses: 

• Biomedical Applications: Maggots aid in 
wound debridement, healing, and infection 
control through enzyme production and 
antimicrobial secretions. 

• Mechanisms: The therapeutic effects include 
debridement of necrotic tissue, promotion of 
granulation, and inhibition of bacterial 
infections. 

• Clinical Applications: Modern studies 
confirm maggot therapy’s efficacy in treating 
chronic wounds and ulcers, despite some 
patients experiencing discomfort. 

4. Lepidoptera in Medicine: Harnessing the 
Therapeutic Potential of Butterflies and Moths 

Lepidoptera, including butterflies and moths, 
offer unique medicinal benefits: 

• Hepialidae: Moths infected with Cordyceps 
sinensis are used to treat lung diseases and 
enhance stamina. 

• Megathymidae: "Meocuilin" worms are 
believed to have aphrodisiac properties. 

• Saturniidae: Moths such as Samia cynthia ricini 
contribute to women’s health through 
hormonal and bone health benefits. 

• Gelechidae: Larvae of Stomphosistis thraustica 
are used as galactagogues and for treating 
fever. 

• Cecropidae: Cecropins from Hyalophora 
cecropia exhibit antimicrobial and anticancer 
activities. 

• Bombycidae: Silkworms and their products 
have diverse medicinal applications, including 
silk-based drug delivery systems and tissue 
repair. 

5. Orthoptera in Traditional Medicine: Exploring 
Therapeutic Applications 

Orthoptera, encompassing grasshoppers, 
crickets, and locusts, are used in traditional medicine 
for various conditions: 

• Crickets and Mole Crickets: Employed in 
treating urinary ailments, infections, and 
enhancing fertility. 

• Grasshoppers: Used for treating coughs, 
nightmares, and kidney disease. 

• Locusts: Consumed as a nutritional 
supplement and for blood fortification. 

Insect Antimicrobial Peptides: A Promising Frontier 
in Medicine and Agriculture  

Antimicrobial peptides (AMPs) have emerged 
as promising alternatives to traditional antibiotics due 
to their potent activity against a wide range of 
pathogens, including bacteria, viruses, fungi, and 
parasites. The discovery of cecropin from the cecropia 
moth in 1980 marked a significant advancement in 
understanding insect innate immunity. Insects rely on 
AMPs produced by cells such as haemocytes and gut 
tissues to mediate a robust immune response, offering 
protection against persistent infections. With over 
2,786 AMPs identified, including 277 from insects, 
their diverse functions extend beyond pathogen 
defense to include endosymbiont control. Structurally, 
insect AMPs can be classified into linear α-helical 
peptides, cysteine-stabilized defensins, and 
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proline/glycine-rich peptides, each exhibiting unique 
antimicrobial properties. AMPs act primarily by 
interacting with bacterial cell membranes, creating 
pores or causing lysis. They utilize models like barrel 
stave, carpet, and toroidal pore mechanisms to 
destabilize membranes, and some inhibit intracellular 
components or virulence-associated metalloproteases. 
The combination of AMPs can enhance their activity, 
with certain peptides demonstrating anti-
inflammatory and antitumor effects. 

The increasing threat of antibiotic-resistant 
infections underscores the need for novel 
antimicrobial agents. High-throughput screening 
methods using model organisms like Caenorhabditis 
elegans have identified promising insect-derived 
AMPs, demonstrating their potential when combined 
with conventional antibiotics against multidrug-
resistant pathogens. In medicine and agriculture, 
insect AMPs show efficacy as standalone agents 
against resistant strains and exhibit antiviral 
properties. Transgenic approaches leverage AMPs to 
enhance insect vector defenses, potentially controlling 
diseases like malaria, while AMPs such as 
pyrrhocoricin also serve as drug delivery systems due 
to their cell-penetrating abilities. 

Despite their potential, the therapeutic use of 
AMPs faces challenges, including high production 
costs, stability issues, and potential toxicity. Limited 
FDA approvals have hindered their development, 
even as antibiotic resistance becomes a growing 
concern. Future directions should focus on 
interdisciplinary collaboration to merge traditional 
entomo-ethnomedicine with modern pharmacology 

and nanotechnology. Technological innovations like 
nanoparticle-based delivery systems and synthetic 
peptides could address current challenges, while 
conservation and sustainable practices are essential to 
preserve insect biodiversity and ensure ethical use of 
their therapeutic benefits. This integrative approach 
promises to unlock the full potential of insect-derived 
compounds, offering new avenues for cost-effective 
and innovative medical solutions. 
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