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Antimicrobial peptides (AMPs) constitute an exten-
sive family of molecules which provide a first line of de-
fence against invading microbes at epithelial surfaces as
well as in blood [1-5]. It has become increasingly evident
that many AMPs, such as defensins and cathelicidins, are
multifunctional and mediate multiple immunomodula-
tory effects [6, 7]. This has motivated the broader defini-
tion, host defence peptides (HDPs), for these members of
the innate immune system. The family of host defence
molecules has recently been shown to encompass not
only ‘classic’ AMPs, but also various bioactive peptides
and proteins with antimicrobial activities. Thus, a com-
plex picture is emerging where a temporospatial expres-
sion of multiple host defence molecules not only mediates
a direct interaction with microbes, but where there is si-
multaneous ‘tuning’ and control of various components
of adaptive and innate immunity. In this issue of the Jour-
nal of Innate Immunity, we focus on various aspects of the
intriguing multifunctionality of HDPs. The binding of
AMPs to lipopolysaccharide (LPS) is a critical step in
their antimicrobial action, but this interaction also impli-
cates immunomodulatory roles. In the first review, con-
tributed by Pulido et al. [8], the various mechanisms un-
derlying the antiendotoxic effects of many AMPs are de-
scribed in detail. By neutralizing circulating endotoxins,

AMPs can reduce proinflammatory responses, hence
preventing the cytokine storm and organ damage seen
during sepsis.

AMPs may also act by other more subtle cell-specific
mechanisms. For example, they may interfere with the
Toll-like receptor 4 (TLR4) recognition system by dis-
turbing the local membrane environment of the receptor,
modifying its activation state, and leading to the suppres-
sion of cytokine production and the modulation of the
inflammatory response. Increased knowledge of the
structural prerequisites for LPS and/or cell interactions
could lead to the development of new drugs to neutralize
and modulate the endotoxic activities of LPS. 3-Defen-
sins comprise one of the largest groups of HDPs, found in
the skin and on other epithelial surfaces. These cysteine-
constrained peptides selectively kill many different mi-
crobes, including bacteria, yeasts and viruses. In recent
years, multiple other roles for defensins have been uncov-
ered. Semple and Dorin [9] review the recent advances on
this important family of HDPs.

With respect to their immunomodulatory actions, 3-
defensins may bind to several cell-surface receptors and
enhance the immune response. Recent data, however, in-
dicate that these molecules may also attenuate the im-
mune response. Hence, it is apparent that defensins ex-
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hibit both pro-inflammatory and anti-inflammatory ef-
fects, likely depending on their concentration levels and
type of biological context, disease state and pathogen ex-
posure. Apart from their immunomodulatory actions,
defensins are also involved in fertility, development,
wound healing and cancer, which further illustrate the
multifunctionality of these abundant host defence mol-
ecules. The eccrine sweat glands in the skin secrete derm-
cidin-derived AMPs, demonstrating that sweat consti-
tutes an intrinsic part of human innate immunity. In the
review by Schittek [10], the evolution, genetic organiza-
tion, processing and expression as well as functional as-
pects of dermcidins are discussed in depth. Notably, this
peptide family may also exert multiple other roles, and is
involved in the activation of pro-inflammatory keratino-
cyte responses, as well as in carcinogenesis. Studies on
cathelicidins and their nonantimicrobial roles have in-
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spired the discovery and definition of new classes of pep-
tides with mainly immunoregulatory functions.

Choi et al. [11] review the multiple roles of such HDPs,
with a focus on the cathelicidin, LL-37, as well as on new
syntheticimmune defence regulators and their therapeu-
tic potential. Also discussed in this review are emerging
concepts of specific HDPs in immune-mediated inflam-
matory diseases, including the potential use of immune
defence regulators as new therapeutics for inflammatory
disorders. Finally, the multifunctionality of HDPs is il-
lustrated by the communication by Abdillahi et al. [12],
showing that the abundant matrix protein collagen VI
contains epitopes, such as the von Willebrand factor do-
mains, which encode for antimicrobial activity against
streptococci. Their results suggest that extracellular ma-
trices may harbor cryptic epitopes exerting antimicro-
bial activities.
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