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 Autoimmune diseases (AiDs) are characterized by the destruction of host 

tissues by the host immune system. The etiology of AiDs is complex, 

with the implication of multiple genetic defects and various 

environmental factors (pathogens, antibiotic use, pollutants, stress, and 

diet). The interaction between these two compartments results in the 

rupture of tolerance against self-antigens and the unwanted activation of 

the immune system. Thanks to animal models, the immunopathology of 

many AiDs is well described, with the implication of both the innate and 

adaptive immune systems. This progress toward the understanding of 

AiDs led to several therapies tested in patients. However, the results 

from these clinical trials have not been satisfactory, from reversing the 

course of AiDs to preventing them. The need for a cure has prompted 

many investigators to explore alternative aspects in the 

immunopathology of these diseases. Among these new aspects, the role 

of antimicrobial host defense peptides (AMPs) is growing. Indeed, 

beyond their antimicrobial activity, AMPs are potent 

immunomodulatory molecules and consequently are implicated in the 

development of numerous AiDs. Importantly, according to the disease 

considered, AMPs appear to play a dual role in autoimmunity with either 

anti- or pro-inflammatory abilities. Here, we aimed to summarize the 

current knowledge about the role of AMPs in the development of AiDs 

and attempt to provide some hypotheses explaining their dual role. 

Definitely, a complete understanding of this aspect is mandatory before 

the design of AMP-based therapies against AiDs. 
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1. Introduction 

Autoimmune diseases (AiDs) have been originally characterized by the destruction of a specific host cell 

type by autoantigen-specific T and B cells. A higher frequency of autoreactive T cells circulates in the body 

of autoimmune-prone individuals due to a defect in the thymic selection. Additionally, a defect in the 

peripheral tolerance allows the activation of the autoreactive lymphocytes and the subsequent destruction of 

the host cells. This terminal step of the immunopathology of AiDs is well documented, and this knowledge 

led to several clinical trials based on the modulation of the adaptive autoimmune response. However, for 

most AiDs, these clinical trials were unsatisfactory, with limited success and few definitive cures [1], [2]. In 
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parallel, during the last decades, the role of innate immunity in the immunopathology of AiDs has emerged, 

and it is tempting to speculate that targeting this innate part of the immune system may be a promising 

therapeutic approach against AiDs [3]. Among the numerous molecules produced by the innate immune 

system, the antimicrobial peptides (AMPs) have recently been identified as important factors in the 

development of AiDs. Importantly, the role of AMPs in the autoimmune process appears to be complex, 

with both a deleterious and a protective role. Originally discovered in silk moth 40 years ago, it is now 

recognized that AMPs, also known as host defense peptides, represent a major component of the innate 

immune system of every living organism [4]. AMPs are a large group of small cationic polypeptide 

molecules largely produced at the epithelial surfaces, but not exclusively, and their first described function 

is to protect against the continuous exposure to environmental microorganisms [5] more recently, their 

antimicrobial function extends to the maintenance of the host microbiota [6]. AMPs encompass 

representatives of several distinct molecules including cathelicidins, alphadefensins (human neutrophil 

peptides, HNPs), beta-defensins (BDs), regenerating islet-derived protein, ribonucleases, or S100 proteins. 

These polypeptides exert their antimicrobial activity by directly disrupting the membrane of 

microorganisms or by the sequestration of metals essential for microorganism growth, for example [7]. 

Importantly, high concentrations of AMPs may be toxic for eukaryotic host cells which support their use as 

anticancer drugs [8]. More recently, AMPs were shown to directly modulate the function of non-immune 

cells; for example, AMPs regulate the intestinal barrier integrity by stimulating tight junction protein 

synthesis by enterocytes [9] or promoting insulin secretion by pancreatic beta cells [10]. Importantly, AMPs 

have been rediscovered in the last decades as an important player in the regulation of the immune 

responses, which supports their use as potential therapeutic molecules against immune-related diseases [8], 

[11]. Here, we will discuss the role of AMPs in several AiDs and attempt to propose some hypothesis 

regarding their contrasting role in autoimmunity. The increasing knowledge about the role of AMPs in 

autoimmunity may open new therapeutic opportunity to prevent or cure AiDs. 

 

2. CONCLUSION 

Since their discovery 50 years ago as microbicidal molecules, AMPs appear today as key molecules in the 

regulation of the immune responses, and not surprisingly, the dysregulation of their expression participates 

in the development of various autoimmune diseases. However, the precise role of AMPs in autoimmunity 

seems complex, with both detrimental and protective effects even considering the same AMP and the same 

disease, such as cathelicidin in T1D. Understanding the opposite role of AMPs in autoimmune diseases is a 

crucial step before the development of new therapeutic strategies based on AMPs for resolving the 

progression of these diseases. AMPs are chemoattractants for various immune cells; however, the 

phenotype of these cells can be either inflammatory or regulatory. Overall, cathelicidin produced by 

neutrophils appears to be a potent inducer of type 1 IFNs and inflammatory cytokines favoring the 

development of the autoimmune responses. Recent studies also support that cathelicidin and HNPs from 

neutrophils are a source of autoantigens. On the other side, secretion of cathelicidin and BDs by the cells 

targeted by the autoimmune attack may represent a mechanism of protection via the induction of regulatory 

immune cells. One attractive hypothesis to explain the dual role of AMPs in AiDs is that the immune 

function of AMPs is related to posttranslational modifications of peptides, such as citrullination or 

carbamylation. Indeed, such modifications of cathelicidin reduce its positive charge, increase its 

chemotactic activity, and alter its ability to bind nucleic acids, thereby reducing their pro-inflammatory 

potential. 
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