
Biological activity of AmB: Are the dynamics of interaction with the cell membrane the key?  

Amphotericin B (AmB) has been a stalwart tool in the fight against life-threatening fungal 

infections for over seven decades. This potent antifungal antibiotic has saved countless lives, 

but its exact modes of action have remained somewhat of a mystery until recently. Scientists 

have long proposed two main mechanisms by which AmB attacks fungal cells: forming pores 

in their membranes and extracting vital sterols (essential biological membrane components). 

However, cutting-edge research is revealing that AmB is a true multitasker, simultaneously 

employing multiple strategies to kill fungal cells.  

AmB molecules can self-assemble and enter into the fungal cell membranes, creating tiny pores. 

These pores act like open gates, allowing essential ions to leak out uncontrollably, ultimately 

leading to cell death. It's like riddling the cell's protective coat with bullet holes. AmB also has 

an insatiable appetite for ergosterol, a key sterol in fungal membranes. It can latch onto and 

extract these sterols, forming extracellular "sponge" complexes. This sterol depletion 

destabilizes the membrane's structural integrity, much like removing load-bearing pillars from 

a building. But here's the kicker - these two modes of action are not independent but intricately 

intertwined. The formation of pores can facilitate sterol extraction, while sterol depletion can 

promote more pore formation in a vicious cycle of membrane disruption.  

Recent research has revealed that AmB can adopt multiple molecular organizational forms 

when interacting with fungal membranes. These different forms may contribute to toxicity in 

varying degrees and their distribution can change over time, especially in sterol-rich 

membranes. To unravel these complexities, scientists are employing cutting-edge techniques 

like super-resolution fluorescence microscopy, which can visualize AmB's actions at the 

incredible resolution of 60 nanometers - a fraction of the width of a human hair! By 

understanding AmB's multitasking abilities and the interplay between its modes of action, 

researchers hope to develop optimized formulations, combination therapies, and potentially 

new antifungal drugs with improved efficacy and reduced side effects. So while AmB may be 

an old warrior, it's still teaching us new tricks in the ongoing battle against fungal infections. 

Its multitasking prowess serves as a reminder of the remarkable complexity of nature's 

molecular machines. 
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