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Clinical Applications of Antimicrobial Peptides (AMPs): Where do we 
Stand Now? 
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Abstract: In this era of multi-drug resistance (MDR), antimicrobial peptides (AMPs) are one of the 

most promising classes of potential drug candidates to combat communicable as well as non-

communicable diseases such as cancers and diabetes. AMPs show a wide spectrum of biological 

activities which include antiviral, antifungal, anti-mitogenic, anticancer, and anti-inflammatory 

properties. Apart from these prospective therapeutic potentials, the AMPs can act as food preserva-

tives and immune modulators. Therefore, AMPs have the potential to replace conventional drugs 

and may gain a significant global drug market share. Although several AMPs have shown therapeu-

tic potential in vitro or in vivo, in most cases they have failed the clinical trial owing to various 

issues. In this review, we  discuss in brief (i) molecular mechanisms of AMPs in various diseases, 

(ii) importance of AMPs in pharmaceutical industries, (iii) the challenges in using AMPs as thera-

peutics and how to overcome, (iv) Available AMP therapeutics in market, and (v) AMPs under 

clinical trials. Here, we specifically focus on the therapeutic AMPs in the areas of dermatology, 

surgery, oncology and metabolic diseases. 
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1. INTRODUCTION 

 Antimicrobial peptides (AMPs), also known as host de-
fence peptides, are the essential part of the innate immunity 
and are evolved to combat microbial challenges in most liv-
ing organisms over 2.6 billion years [1]. Generally, AMPs 
are positively charged with short chains of amino acid 
monomers and found virtually in all the life forms from mi-
croorganisms to humans, and they display remarkable struc-
tural and functional diversity [2-3]. In nature AMPs are syn-
thesized in two ways: by ribosomal translation of mRNA or 
non-ribosomal synthesis. Ribosomally synthesized AMPs are 
produced by all species of life forms and are genetically 
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encoded, while non-ribosomally synthesized peptides are 
mainly produced by bacteria [4]. The peptides from the non-
ribosomal origin have been using as antibiotics for several 
decades; recently more importance is given to ribosomally 
synthesized peptides for their therapeutic potential [4-5]. 

2. AMPs AND THEIR MODE OF ACTIONS 

 The focus on the structure and functions of antimicrobial 
peptides has increased in recent years. AMPs have marked 
variations in the length, structure and sequences. Usually, the 
AMPs discovered are relatively short (~10–50 amino acids) 
and have net positive charge ranging from 2 to + 11. Typi-
cally, 50% of the AMPs contain hydrophobic residues. This 
nature enables them to have electrostatic attraction to the 
negatively charged microbial membrane [6-9]. AMPs com-
monly exist in two forms; α-helical and β-sheet, or peptides 
with extended/random-coil structure [9-11]. Of the AMPs 
present in the databases, 13.8% are predicted to be helical, 
4% β-strand and 4% mixed type [12]. 


