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Prospects in Immunomodulatory activity of Amphotericin B 
in viral infection: Promising developing therapeutic branch

Letter to Editor

Dear Sir,
Amphotericin B (AmB), which belongs to the polyene 
group, has a wide spectrum in vitro and in vivo antimicrobial 
activity against fungi and parasites; resistance to AmB is 
rare despite extensive use.[1] Recently, some studies focused 
on the potential antimicrobial action of  AmB against some 
enveloped and nonenveloped viruses.

Besides AmB utilization as an antimicrobial agent to treat 
fungi and parasites, AmB and its derivatives have been 
evaluated against viral infections inlcuidng HIV,[2] Japanaese 
Encephailits virus and Rubella virus.[3]

Nearly 5,000 species of  viruses have been identified in detail, 
of  the millions of  virus types in the world.[4] Viruses are 
considered the most numerous type of  biological entity and 
are found in almost every ecosystem on the Earth.[5] There 
are difficult to treat viral infection, and some viruses have no 
specific therapy such as COVID‑19 novel viral infection.[6,7]

AmB destroys fungi and single‑cell protozoa such as 
Leishmania spp. by preferentially binding to ergosterol 
than cholesterol because of  its high affinity to ergosterol. 
Another mechanism is by the production of  free radicals 
inside fungi that causes oxygen depletion.[8] Because it has 
immunomodulatory effects, it is capable of  inducing pro‑
inflammatory mediators.[9]

AmB has the ability to stimulate the innate immune 
responses such as toll‑like receptor 2 (TLR2) and CD14 
as well as TLR4.[10] AmB produces a transcription of  
inflammatory cytokines such as interleukin‑6 (IL‑6), tumor 
necrosis factor‑alpha (TNF‑α), IL‑1β, besides chemokines 
(IL‑8, MCP‑1, MIP‑1β), nitric oxide, prostaglandins, and 
intercellular adhesion molecule‑1 from murine and human 
innate immune cells in vitro.[11]

It has potent immunomodulatory properties on the host 
cells in vitro and in vivo enhancing the immune response 
of  the host. This effect of  AmB is not only in the 
presence of  the pathogen, but also when the causative 
agent is absent by stimulating the production of  multiple 
mediators of  the immune system.[9] However, mechanisms 
by which AmB activate the immune system are still not 
fully understood.

In vitro using mouse L929 cells treated by AmB, interferon 
production is increased by enhancing penetration 
of  polyriboinosinic‑polyribocytidylic acid of  the cell 
membrane that acts as a trigger to interferon production, 
interferon titers were enhanced significantly by AmB at 
5 ug/ml and increased almost 10 fold at 25 g/ml.[12]

AmB and its derivatives can produce pro‑inflammatory 
cytokines by interfering with the macrophage activation 
state. It increases TNF‑α production that leads to the 
synthesis of  superoxide dismutase, which produces the 
substrate of  catalase‑like hydrogen peroxide.[13]

Besides inhibition fungal growth by potential‑killing 
mechanisms, it directly activate the host’s innate immunity, it 
has been reported to trigger IL‑1b secretion in monocytes, 
and also, it induces potassium efflux from the cells that lead 
to increasing IL‑1 b secretion.[4]

The efficacy of  AmB as adjuvant is applicable, safe, and 
effective for human vaccines at a dose of  100 micrograms 
which act as TLR2 and TLR4‑agonists; the immune 
stimulatory molecules would increase the repertoire of  
tools available for interrogating innate immune memory 
mechanisms and produce further venues for vaccine 
adjuvant development.[14]

It can bind TLR, which results in the release of  cytokine 
and chemokine. The release of  pro‑inflammatory 
cytokines has been associated with binding to TLR2 
and TLR4 and produces anti‑inflammatory mediators, 
respectively.[15]

The defensive effects during infection were correlated 
with the immunomodulatory properties and the pro‑
inflammatory activity caused by AmB, it enhances the 
antifungal activity of  PMN and pulmonary alveolar 
macrophages against conidia and/or hyphal phase of  A. 
fumigates.[16]

AmB has an effect on the structural integrity of  particles 
of  the hepatitis B virus, viral aggregation, and surface 
antigen of  hepatitis B, but its antiviral activity has not been 
demonstrated.[17]
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For herpes simplex virus (HSV), amphotericin B methyl ester 
(AME) was analyzed for its anti‑HSV activity in the rabbit 
cornea, which was considered a semisynthetic derivative 
of  AmB. It was extremely active in the prevention of  HSV 
lesions, and its antiviral activity was linearly correlated with 
AME’s logarithmic dosage. At least, the antiviral function 
was similar to that of  5‑iodo‑2’‑deoxyuridine (IDU). AME 
should be successful against IDU‑resistant HSV and 
herpetic kerato‑uveitis is suggested.[18]

Using a liposomal encapsulated preparation of  AmB 
(a polyene macrolide antibiotic) for the in vitro inhibition 
of  HIV was evaluated. There was no clear difference in 
inhibiting HIV growth between the effective doses of  the free 
form of  AmB compared with the liposomal encapsulated 
formulation. Virus replication at a concentration of  
5–10 µg/ml of  the medications was blocked by using the 
colonies of  murine leukocytes, the liposomal formulation 
demonstrated significantly decreased cytotoxicity.[19]

Because the unique properties of  AmB and its 
immunomodulatory activity of  the immune response,[20] 
recent study suggested using AmB against COVID‑19 
infection[21] as well as other immunomodulatory drugs such 
as tamoxifen,[22] and Itraconazole.[23] 

CONCLUSION

Because AmB has the ability to activate immune 
modulation by elevating immune response cytokines and 
pro‑inflammatory responses, AmB can be used as potential 
antiviral drug particularly in immunocompromised patient 
by acting as antiviral therapy and enhancing immune 
responses.
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