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To the Editor:

We thank Thorp et al' for their reference to our letter to the
editor, in which we show induction of cathelicidin in lesional
skin of subjects with atopic dermatitis with oral vitamin D.> We
read with interest their clinical study showing vitamin D levels
to be significantly reduced in subjects with chronic urticaria com-
pared with controls. As highlighted in these 2 observations,
vitamin D appears to play a role in both innate and adaptive im-
munity and is associated with the development of autoimmune
disease. Our study discovered a potential therapeutic role of vita-
min D in the innate immune system of atopic subjects by increas-
ing the production of the antimicrobial peptide cathelicidin in
lesional skin after administration of 4000 IU of oral vitamin D3
for 3 weeks. Our study was based on previous findings that
1,25-dihydroxyvitamin D3 can increase the production of antimi-
crobial peptides in keratinocytes and monocytes. This phenome-
non is caused in part by the action of a vitamin D response element
in the cathelicidin promoter and the finding that pattern recogni-
tion molecules such as TLR2 and CD14 also increase after vita-
min D stimulation.®” Importantly, keratinocytes and monocytes
express both CYP27A1 and CYP27B1, enzymes that enable the
active form of vitamin D (1,25-dihydroxyvitamin D3) to be
rapidly produced from the stored precursor form after local skin
injury. Thus by generating 1,25-dihydroxyvitamin D3 and subse-
quent binding of the vitamin D response element in the promoter
region of the cathelicidin gene, cathelicidin expression was
greatly increased. Presumably, by increasing nutritional stores
of vitamin D, this enables atopics to compensate for an otherwise
inadequate capacity to produce antimicrobial peptides in response
to skin injury. Our data suggest that vitamin D induction of cath-
elicidin in the atopic scenario may be beneficial to the atopic
subject, decreasing their susceptibility to infections.

Although the diagnosis of chronic urticaria still may not fall
entirely in the autoimmune category, many believe that there is at
least a subgroup with an autoimmune component, termed idio-
pathic urticaria with evidence of autoimmunity.® The role of
vitamin D in autoimmunity is thought to be primarily the pro-
found effects on dendritic cells, because vitamin D inhibits mat-
uration of dendritic cells and maintains the immature and
tolerogenic phenotype while also inhibiting IL-12 and augment-
ing IL-10 production by dendritic cells, thus shifting toward a
T2 phenotype.”® Furthermore, in the autoimmune disease psori-
asis, the overabundance of cathelicidin enables plasmacytoid den-
dritic cells to be activated by self-DNA because of complexes
formed by cathelicidin. Self-DNA—cathelicidin complexes signal

through TLR9 and result in IFN-a release by plasmacytoid
dendritic cells and a T-cell response that leads to cutaneous
inflammation.’ Similarly, cathelicidin can also complex with
self-RNA to activate plasmacytoid dendritic cells through TLR7
and TLRS signaling.'” These complexes of cathelicidin with
self-DNA and RNA both drive the autoinflammatory response
in psoriasis.

In their correspondence, Thorp et al' add to the list of diseases
associated with vitamin D deficiency. This novel finding under-
scores the importance of monitoring vitamin D levels in subjects
with chronic urticaria. Together our studies demonstrate the im-
portant role vitamin D appears to play in the balance of the innate
and adaptive immune system by enhancing the protective innate
immune response while maintaining self-tolerance.
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