
Ivermectin, often referred to as a "wonder drug," has demonstrated remarkable versatility

beyond its traditional antiparasitic applications. This comprehensive analysis examines

ivermectin's established medical uses with special attention to its antiviral and antibacterial

properties, as well as other emerging applications in modern medicine.

Ivermectin was originally developed and FDA-approved as a broad-spectrum antiparasitic

agent, primarily used to combat parasitic worms in both human and veterinary medicine. Since

its first use in humans in 1988, it has proven highly effective against numerous parasitic

infections.

Ivermectin is the treatment of choice for several parasitic conditions:

The drug is also effective against ectoparasitic infections such as:

The standard dosing regimen for these parasitic infections typically involves oral administration

of 150�200 μg/kg body weight, with specific timing and frequency depending on the particular

condition being treated .

Ivermectin: A Multifaceted Drug with Diverse
Medical Applications

Established Antiparasitic Applications

Human Parasitic Infections

Onchocerciasis (river blindness) caused by Onchocerca volvulus �1� �2�

Strongyloidiasis of the intestinal tract �1� �3�

Lymphatic filariasis (elephantiasis) caused by Wuchereria bancrofti �1� �2�

Ascariasis (roundworm infection) �1� �4�

Cutaneous larva migrans �1�

Various filariases �1�

Gnathostomiasis �1�

Trichuriasis (whipworm infection) �1� �4�

Pediculosis (lice infestation) �1� �2�

Scabies (mite infestation) �1� �2�

�2�



In recent years, substantial research has focused on ivermectin's potential antiviral capabilities,

with studies demonstrating efficacy against various DNA and RNA viruses.

The primary proposed mechanism for ivermectin's antiviral activity is the inhibition of IMPα/β1�

mediated nuclear import of viral proteins, which has been demonstrated for various RNA

viruses . This mechanism prevents viral proteins from entering the nucleus, thereby

inhibiting viral replication .

Laboratory studies have revealed ivermectin's efficacy against:

Antiviral Properties

Mechanism of Antiviral Action

�5� �6�

�5�

Spectrum of Antiviral Activity

RNA Viruses:

Zika virus �7� �8� �9�

Dengue virus �7� �8� �9�

Yellow fever virus �7� �8� �9�

West Nile virus �7�

Hendra virus �7�

Newcastle virus �7�

Venezuelan equine encephalitis virus �7�

Chikungunya virus �7�

Semliki Forest virus �7�

Sindbis virus �7�

Avian influenza A virus �7�

Porcine Reproductive and Respiratory Syndrome virus �7�

HIV�1 �Human immunodeficiency virus type 1� �7�

SARS�CoV�2 (the virus causing COVID�19� �7� �5� �8�

DNA Viruses:

Equine herpes type 1 �7�

BK polyomavirus �7�

Pseudorabies virus �7�

Porcine circovirus 2 �7�

Bovine herpesvirus 1 �7�



Considerable attention has focused on ivermectin's potential role in treating COVID�19�

However, regulatory status remains cautious:

While less extensively documented than its antiparasitic and antiviral effects, ivermectin has

demonstrated notable antibacterial activity against specific bacterial species.

Research has revealed efficacy primarily against:

Despite these promising findings, there are significant knowledge gaps regarding ivermectin's

antibacterial spectrum:

Ivermectin possesses significant anti-inflammatory and immunomodulatory properties that

complement its antimicrobial activities:

COVID�19 Investigations

In vitro studies demonstrated that ivermectin could reduce SARS�CoV�2 viral load by 93%

after 24 hours and approximately 5,000-fold after 48 hours .�5�

The proposed mechanism involves inhibition of IMPα/β1�mediated nuclear import of viral

proteins .�5� �6�

Some meta-analyses of randomized controlled trials have reported reductions in mortality

rates among COVID�19 patients treated with ivermectin .�10�

The FDA has not approved ivermectin for treating or preventing COVID�19 infection in

humans .�9�

The World Health Organization recommends against using ivermectin in COVID�19 patients

except in clinical trials .�9�

Antibacterial Properties

Spectrum of Antibacterial Activity

Mycobacterial species, including Mycobacterium tuberculosis and drug-resistant strains �11�

Chlamydia trachomatis �11�

Limitations in Antibacterial Research

Avermectins (the class to which ivermectin belongs) were initially believed to be inactive

against all bacteria .�11�

Limited research exists on ivermectin's effects on Gram-positive and Gram-negative

bacteria beyond the documented efficacy against mycobacteria and chlamydia .�11�

Further studies are needed to clarify ivermectin's potential against a broader range of

bacterial species .�11�

Anti-inflammatory and Immunomodulatory Effects



Research continues to uncover additional potential uses for ivermectin beyond its established

antiparasitic role:

Ivermectin's diverse therapeutic effects stem from multiple mechanisms:

It inhibits lipopolysaccharide �LPS��induced secretion of nitric oxide and prostaglandin

E2 .�6�

Studies demonstrate suppression of inflammatory cytokines including TNF-alpha, IL�1β, and

IL�6 .�11� �6�

These properties may contribute to its efficacy in conditions with inflammatory

components .�6�

Other Emerging Medical Applications

Dermatological Applications

Effective treatment for rosacea and conditions associated with Demodex mites �2�

Ivermectin 1% cream serves as a topical treatment for rosacea lesions �2�

Potential Neurological Applications

May help silence excessive neuronal activity in neurological disorders such as motor neuron

disease �2�

Shows potential for treating alcohol use disorders through its action on P2X4 receptors �2�

Antitumor Properties

Demonstrates antitumor activity against various cancer types �2� �12�

Mechanisms include deregulation of the WNT�TCF signaling pathway in cancers of the

colon, skin, lung, breast, ovary, and prostate �12�

Inhibits protein expression levels of EIF4A3 in ovarian carcinoma cells �12�

Mechanism of Action

In parasites, it binds to glutamate-gated chloride channels, increasing chloride ion flow and

causing paralysis and death .�13� �14�

In viruses, it likely inhibits nuclear import of viral proteins .�5� �6�

Its antibacterial effects against mycobacteria may involve different pathways than its

antiparasitic actions, though the precise mechanisms require further study .�11�

Its safety in mammals at therapeutic doses stems from the limited distribution of glutamate-

gated chloride channels to the central nervous system, combined with ivermectin's limited

ability to cross the blood-brain barrier due to P-glycoprotein .�13� �14�



Ivermectin has proven to be a remarkably versatile drug with applications extending far beyond

its traditional role as an antiparasitic agent. While its primary FDA-approved uses remain

focused on parasitic infections, substantial evidence supports its antiviral properties against a

wide range of viruses, including potential applications against SARS�CoV�2. Its antibacterial

spectrum appears more limited but includes notable efficacy against mycobacteria and

Chlamydia.

The drug's additional anti-inflammatory, immunomodulatory, dermatological, neurological, and

antitumor properties further underscore its position as a "wonder drug" with multifaceted

therapeutic potential. As research continues, particularly regarding its applications against viral

diseases and potential against a broader spectrum of bacteria, ivermectin may establish an even

more prominent role in modern medicine's therapeutic arsenal.

⁂

Conclusion
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