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The effect of Interleukin-18 on Bone Resorption in Aural Cholesteatoma
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—ABSTRACT —

Background and Objectives : Cholesteatoma is characterized by temporal bone erosions resulting in fatal intra-
cranial complications. Osteoclasts are the principal cell of bone resorption playing a major role in focal bone
erosion associated with cholesteatoma. Inflammatory cytokines such as interleukins and tumor necrosis factor
are implicated in osteoclastic bone resorption. This study was conducted in order to investigate the effect of
interleukin-13 (IL-13) on bone resorption in cholesteatoma. Materials and Methods : The concentration of IL-
18 in cholesteatoma epithelium was measured by enzyme linked immunosorbent assay. The effects of osteo-
clastogenesis and osteoclastic bone resoption were measured in receptor activator for NF- #B ligand-induced
mouse osteoclast cultures and by osteoclastic bone resorption assay. Results : The concentration of IL-13 in
cholesteatoma epithelium was significantly elevated compared with control. Treatment with IL-13 (10 ng/mL
and 100 ng/mL) significantly increased osteoclastogenesis. The resorption surface area on dentin slices were sig-
nificantly increased by osteoclasts which were stimulated with IL-13 (10 ng/mL). IL-1 receptor antagonist (10
ug/mL) blocked the upregulatory effect of IL-1/3 on osteoclastogenesis. Conclusion : These results suggest that
the increased IL-13 produced by cholesteatoma epithelium directly stimulates osteoclasts leading to focal bone
erosion in cholesteatoma. (J Clinical Otolaryngol 2008;19:177-182)
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Fig. 1. Concentration of interleukin-1 8 (IL-1 8) in cho-
lesteatoma epithelium and conftrol skin measured by
enzyme linked immunosorbent assay. Cholesteatoma
epithelium showed significantly elevated IL-1 8 concen-
fration compared with confrol. * : p<0.05 versus control.
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Fig. 2. Interleukin-1 3 (IL-1 3) upregu-
lates osteoclastogenesis directly in
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vitro. Mouse bone marrow macro-
phages were isolated and cultured
* in the presence of macrophage co-
lony stimulating factor (mCSF, 10 ng/
mL) and receptor activator for NF-«
B ligand (RANKL, 200 ng/mbL). A :
Pure population of multinucleated
tartrate-resistant acid phosphatase
(TRAP) (+) cells were generated on
day 7 (x400). B : Treatment with IL-
14 (100 ng/mL) from day 1 of the
culture significantly increased TRAP

o
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IL-18 concentratfion (ng/mL)
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(+) area compared with control.
C IL-1 B upregulated osteoclasto-
genesis in a dose-dependent man-
ner. * 1 p<0.05 versus control.
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Fig. 3. IL-1 receptor antagonist (IL-1ra) blocks the upre-
gulatory effect of IL-1 8 on osteoclastogenesis. When
IL-18 (10 ng/mL) and IL-Tra (10 #g/mL) were adminis-
tered simultaneously, TRAP (+) area was significantly re-
duced. = : p<0.05 versus control.
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Fig. 4. IL-1 B activates osteoclastic
bone resorption in vitro. Bone mar-
row macrophages were isolated
and plated on dentin slices in the
presence of mCSF (10 ng/mL) and
RANKL (200 ng/mL). A : On day 9 of
culture, multiple resorption pits were
identified on the surface of dentin
slices (< 400). B : Treatment with IL-
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18 (10 ng/mL) from day 5 significan- 100
tly increased resorption pit number 50

Resorption surface area, %control

and surface area. C @ IL-1 8 (10 ng/ 0
mL) significantly increased resorp-
fion surface area compared with
control. * : p<0.05 versus control.
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