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Abstract
Interleukin-17 (IL-17A) is a pro-inflammatory cytokine that has recently been implicated in
pathogenesis of Langerhans Cell Histiocytosis (LCH), a potentially fatal disease characterized by
lesions including CD207+ (langerin +) histiocytes. However, in this study we were unable to identify
IL-17A gene expression in Langerhans cell lesions, and plasma levels of IL-17A did not correlate
with disease activity. Therefore, this study does not support a central role for IL-17A in LCH
pathogenesis.

Langerhans Cell Histiocytosis (LCH) is a potentially fatal disease characterized by lesions
including CD207+ (langerin +) histiocytes. A current model hypothesizes that LCH lesions
arise due to proliferation of Langerhans cells, bone-marrow derived dendritic cells normally
restricted to skin and lymphatics1, 2. However, the etiology of LCH remains speculative. In a
recent publication, Coury et al. (2008) reported expression of the proinflammatory cytokine
interleukin 17A (IL-17A) by Langerhans cells (LCs) derived from LCH lesions3. IL-17A is a
pro-inflammatory cytokine that initially was thought to be restricted to CD4+ T cells (TH17
cells) and has been described as an important mediator of inflammation, granulopoiesis, and
immune responses including granuloma formation. Pathologic IL-17A expression has been
implicated in autoimmune diseases including rheumatoid arthritis, psoriasis, multiple sclerosis
and inflammatory bowel disease 4–7. LCH lesions are comprised of multiple cell types
including LCs (36–58%), T cells (13–18%), macrophages (2–30%), eosinophils (1–10%) and
rare B cells (1–3%) 8. Several studies have evaluated expression of select cytokines within the
LCH lesions using immunohistochemistry, leading to the consensus that the microenvironment
of the LCH lesion pro-inflammatory “cytokine storm” 9–11. If the inflammation in LCH were
mediated by IL-17A, it would be an attractive target for therapy.

In order to further define IL-17A expression in LCH lesions, we first analyzed cell-specific
IL-17A gene expression. T cells (CD3+) and LCs (CD207+) were isolated from 14 fresh LCH
biopsy samples by flow cytometry, including lesions from patients with multisystem disease
and relapsed disease (Table 1, Figure 1). Single-cell suspensions of unsorted cells were also
processed from two of the biopsied lesions to determine if cells within the LCH lesion other
than CD3+ or CD207+ expressed IL-17A. LCs isolated from foreskin from healthy donors and
T cells isolated from tonsils from healthy donors were used as controls. RNA was extracted,
quality was verified, and then cDNA was amplified. Polymerase chain reaction (PCR) was
then performed to determine qualitative gene expression. (Methods are detailed in
“Supplemental Methods”).

For the LCH lesion and control LCs, 20 ng of amplified template cDNA was used in PCR
reactions with primers for glyceraldehyde 3-phosphate dehydrogenase (GAPDH), osteopontin
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(OPN), and IL-17A. Uniform expression of GAPDH validated overall quality of the cDNA
template and equal loading. CD207 expression was restricted to normal and LCH lesion LCs.
As a positive control for LCH-specific LCs, osteopontin expression was increased in LCH LCs
compared to control LCs12. IL-17A expression was undetectable in all of the experimental and
control LCs, but was identified in the control tonsil CD3 cells. For the LCH lesion and control
tonsil T cells, primers for GAPDH, CD3e and IL-17A were used. In the LCH lesion T cells,
IL-17A expression was absent or present at extremely low levels, though it was readily detected
in control tonsil T cell samples. Therefore, this study is unable to support the observation by
Coury et al that IL-17A is expressed at significant levels by LCs or T cells in LCH lesions 3.

In order to test the possibility that IL-17A is produced in patients with LCH by cells outside
the LCH lesions, we tested 36 plasma samples from 33 patients with active LCH ranging from
single lesions in non-risk sites to multi-system disease (Table 1, Figure 2). Group 1 patients
have multi-system disease in “high-risk” sites including bone marrow, liver, spleen, or lungs.
Group 2 patients have multifocal lesions in “low-risk” sites. Group 3 patients have multifocal
bone lesions or lesions in “CNS risk” sites13. We arbitrarily designate “Group 4” to describe
patients with single lesions in all other “non-risk” sites. The ELISA experiments were
performed with reagents from two commercially available kits (eBioscience, San Diego and
R&D Systems, Minneapolis) with reproducible results. All tests were performed at least twice.
For a positive control, peripheral blood monocytes (PBMCs) isolated from two healthy donors
were incubated with phorbol myristate acetate (PMA) and ionomycin, and media was sampled
at 0 hours and 48 hours with IL-17A detected at predictable levels (376–432 pg/ml at 48 hours)
14. A sample from a patient with active juvenile idiopathic arthritis (JIA) was also included as
a positive plasma control (85 pg/ml). Coury et al. identified elevated IL-17A serum levels to
up 1 ng/ml in some patients with active LCH. None of the samples from our patients with active
disease, including patients with florid multisystem LCH, had abnormal IL-17A plasma levels
(0–17 pg/ml). IL-17A has been detected in healing bone callus in a rat model 15, so it may be
possible some patients may develop elevated IL-17A as a result of LCH-associated bone
fracture or mechanical bone injury from surgery, although we did not observe this in our
patients. In this study, plasma IL-17A does not correlate with extent or activity of LCH.

In conclusion, IL-17A gene expression was undetectable in LCH LCs from 14 biopsy samples.
Furthermore, IL-17A protein was not detected at abnormal levels in LCH patients, including
those with severe, active disease. Therefore, IL-17A is unlikely to play a central role in
pathogenesis of LCH.

Supplementary Material
Refer to Web version on PubMed Central for supplementary material.
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Figure 1. Cell-specific IL-17A expression
Upper Panel: Cells were isolated from LCH lesions and normal skin and tonsil control samples.
After RNA extraction and cDNA amplification, PCR was performed using primers for
GAPDH, CD207, osteopontin-1, and IL-17A. Samples were run on agarose gels stained with
ethidium bromide, and PCR products were photographed. PCR primers are indicated along the
left border. Sample description is detailed along the top of the figure. “All cells” indicates that
all cells from that lesion were included in the sample. “CD207” indicates cells were sorted with
antibody specific for LCs. “CD3” indicates cells were sorted with antibody specific for T cells.
The control skin “LC Pool” contains RNA extracted from 20 different normal skin samples.
The control “Tonsil Pool” contains RNA extracted from 20 different normal tonsil samples.
Lower Panel: Cells were isolated from LCH lesions and normal tonsil control samples. PCR
primers specific for GAPDH, CD3e and IL-17A were used.
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Figure 2. IL-17A plasma levels
IL-17A plasma levels were determined using ELISA. As a control for the assay, media levels
of IL-17A produced by peripheral blood mononuclear cells (PBMCs) from two healthy donors
(PBMC1, PBMC2) after stimulation by PMA and ionomycin were used. A plasma sample
from a patient with active JIA was also used as a positive control. The “LCH” number
corresponds to the patient descriptions in Table 1. Group 1–3 correspond to clinical categories
defined by the Histiocyte Society LCH-III protocol. Group 4 includes patients with single non-
risk lesions.
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