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Measurement of interleukin 1 alpha and 1 beta
(IL-1 alpha and IL-1 beta)

in human cystic lesions of the jaw.
Implications for the pathogenesis of radicular cysts
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SUMMARY

Human radicular cystic tissue of jaws was found to contain between 0.823 pg/mg to 18.026 pg/mg
interleukin 1 beta and from 0.34 pg/mg to 0.708 pg/mg interleukin 1 alpha.

No IL-1 beta and alpha could be found in specimens from healthy patients. A finding which may be
extremely relevant in cystic growth and episodes of alveolar bone resorption around the cystic lesion.
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RESUME

Les tissus des kystes radiculaires chez I’homme contiennent 0,823 a 18,026 pg/mg d’interleukines 1 beta et
0,34 2 0,708 pg/mg d’interleukines alpha. Il n’a pas été trouvé d’IL-1 beta et alpha dans des prélévements
effectués chez des individus sains. Cette constatation peut avoir des conséquences importantes en relation
avec la croissance du kyste et la résorption de I’os alvéolaire avoisinant.
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INTRODUCTION (HETEs) (Meghji et al., 1987), all of which could be
isolated from dental cysts (Harris et al., 1973; Ma-

Pathologic mechanisms responsible for the growth tejka et al., 1985). However, bone resorption indu-

of odontogenic cysts are not yet fully clarified. cod by these cytakines could only be partially (nhibi
Cystic expansion, characterized by local bone ted by the inclusion of cyclooxygenase - (Sato et al,,
resorption, was first attributed to hydrostatic pres- 1986) gnd_ ll.poxygen_ase. (Thomson apd Chgrpbers,
sure (James and Connsell, 1932; Toller, 1970) but 1985) inhibitors. This indicates that in addition to
new sophisticated theorle.s support the importance of arachidonic acid product; othe.r 'medxators may
soluble mediaters inducing resorptive processes of account for the bone resorbing activity found in den-
bone cells. tal cysts.

Severa! bone resorbing factors have been identified, Interleukin 1 is a key mediator of various immunolo-
inclucine prostaglandin E 2 (Raisz and Klein, 1970), gical and inflammatory processes (Dinarello, 1988).
legk ., iz (LTs) and hydroeicosatetraen acids Moreover, interleukin 1 is one of the most potent
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blindly on coded specimens. Polystyrene Immulon
flat-bottomed plates (Dynatech) were coated with
the monoclonal antibody 2D8 (100 ul/well,
10 pg/ml in 0.3 M NaHC03) by overnight incuba-
tion. Plates were washed with water and 100 ul of
samples or known amounts of rhIL-1 were added in
duplicate to the wells. Samples were tested at a 1/2
dilution and rhIL-1 beta was added at concentrations
between 7.5 -15 pg/ml to 1000 pg/ml. Dilutions were
carried out in ELISA buffer (PBS) supplemented
with 0.5% bovine serum albumin, 0.05% brij, 0.05%
thimerosal). After 3 h of incubation at room tempe-
rature, the plates were washed with water and incu-
bated for a further 3 h at room temperature with
100 pl/well of a 1/5000 dilution in ELISA buffer of
the rabbit anti-human IL-1 beta antibody. The plates
were washed with water and incubated overnight
with 100 ul/well of a peroxidase conjugated donkey
anti rabbit immunoglobulins antiserum (1/5000 in
ELISA buffer, Amersham). The plates were washed
with water and developed with ophenylene diamine
in citrate buffer. The reaction was stopped with
2.5M H,SO, and the color measured at 492 mm.
Absorbance values of the samples were transformed
into concentrations ( pg/ml) by comparison with the
absorbance values given by the various dilutions of
the rhIL-1 beta using a four-parameter logistic fit
equation (Immunosoft, Dynatech).

Statistical analysis

Correlation between the amount of IL-1 beta in a
specimen and the gingival index or mean maximal
attachment loss were assessed using the non-
parametric Mann-Whitney U test and the Spearmann
rank correlation coefficient. Results were considered
statistically significant if p<0.05.

RESULTS

Specificity, sensitivity and precision of the two-site-
directed ELISA for the quantification of IL-1 beta.

As seen in Table I, the monoclonal antibody 2D8
and the polyclonal rabbit anti-human IL-1 beta anti-
body (Rabbit 203) used to develop the two-site direc-
ted ELISA were specific for IL-1 beta and did not
react with IL-1 alpha. Although, as reported, the bin-
ding (Dewhirst et al., 1985) for I'**-labelled IL-1
alpha or IL-1 beta was displaced by a 100-fold excess
of IL-1 beta (the 2 cytokines bind to the same recep-
tor), only the binding of I'*-IL-1 beta to its receptor
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could be inhibited by the anti-human IL-1 beta anti-
bodies 2D8 and 203. Conversely, the rabbit polyclo-
nal anti-human IL-1 alpha antibody 201 only displa-
ced the binding of I'** IL-1 alpha from its receptor.

Similar results were found in various bioassays. For
example, the anti-human IL-1 beta antibodies 2D8
and 203 only neutralized the IL-1 beta-driven and not
the IL-1 alpha-driven IL-2 production in the EL4 cells
(Tab. II).

Furthermore neither human IL-1 alpha (up to 500
ng/ml) nor TNF alpha (up to 5 ng/ml) nor gamma
interferon (up to 500 U/ml) nor IL-6 (up to 50
ng/ml) nor human immunoglobulins (up to 1
mg/ml) were detected in the two-site-directed ELISA
for IL-1 beta. This assay is very sensitive and a con-
centration of IL-1 beta of 8 pg/ml (0,5 pM in a
volume of 100 ul) was the lowest amount that could
be repeatedly and accurately measured.

Within-assay precision was estimated at 10 different
levels of rhIL-1 beta (range 8 pg/ml - 5 ng/ml) by 4
different experimenters. The coefficient of variation
was found to be in the range of 1 to 10% and to
increase with decreasing concentration of IL-1 beta.
Inter-assay variability was estimated at 4 different
levels of rhIL-1 beta (range 20 pg/ml - 5 ng/ml) and
was in the range of 2% to 9%.

The linear part of the standard curve was from 50
pg/ml to 2000 pg/ml.

TABLE I:

Ability of the anti-hrIL-1 beta antibodies 2D8 and 203 or of the
antihrIL-1 alpha antibody 201 to displace the binding of 1125
IL-1 beta of I'25 IL-1 alpha from their receptors

TABLEAU I:

Aptitude des anticorps anti-hrIL-1 beta 2D8 et 203 et des anticorps
anti-brlL-1 alpha 201 pour déplacer la liaison de 1'?* IL-1 beta ou
de I'*5 [L-1 alpha de leurs récepteurs respectifs.

1125 IL-1 beta |I'25 IL-1 alpha
bound ¢pm bound ¢cpm
Inhibitor |Concentration{ (500 pM) (50 pM)
I.Medium 900 1880
2D8 pure 62 1720
hybridoma 1/10 240 1810
(supernatant) 1/100 1890
1/1280 400
1/2560 700
IL-1 beta 50nM 62 270
II. Medium 1050 1130
203 1/500 100 1000
201 1/500 1125 110
IL-1 beta 50 nM 115 130

69






DISCUSSION

Increasing attention has been focused on the poten-
tial contribution made by inflammatory and
immune cells, their soluble mediators and products
to the pathogenesis of several bone and soft connec-
tive tissue diseases (Russel, 1987). One such cyto-
kine, interleukin 1, is of special interest because this
polypeptide can influence bone remodeling processes
(Gowen et al., 1983; Evand, 1988). Two biochemi-
cally distinct but structurally related IL-1 molecules
have been cloned and termed IL-1 alpha and IL-1 beta
(March et al., 1985). They are coded by seperate
genes and only share small stretches of amino acid
homology but similar biological properties (Dina-
rello, 1988). In contrast to the precursor IL-1 beta
cytokine (pro-IL-1 beta), pro-IL-1 alpha is active and
comprises most of the membrane-bound form of
interleukin 1, whereas IL-1 beta is the dominant
extracellular form of interleukin 1 with parakine
quality (Dinarello and Savage, 1989).

Our results clearly show the presence of increased
amounts of IL-1 beta and IL-1 alpha, as measured by
a sensitive immunoassay, in cyst wall samples and
their absence in non-inflammed connective tissue
specimens.

Interleukin 1 can be produced by virtually every
nucleated cell type with the exception of red blood
cells (Oppenheim, 1987). Although stromal fibro-
blasts and epithelial cells lining the cysts are possible
sources of these cytokines, our data point to the
macrophage/monocyte cell infiltrate as important
producers of interleukin 1, since the quantitive distri-
bution of the interleukin 1 subclasses is typical of
activated mononuclear phagocytes (review in Dina-
rello and Savage, 1989). Additionally, it appears evi-
dent that despite seprate gene codation and activa-
tion, both genes are dependently transcribed which
points to a virtually constant IL-1 beta to IL-1 alpha
ratio in each sample. Since IL-1 beta is identical to
OAF (Dewhirst et al., 1985) and is the more potent
resorbing agent (Reynolds 1988) and dominant
form of interleukin 1 produced, the amount of IL-1
beta will be of great interest of the pathogenesis of
odontogenic cysts. Once released, IL-1 beta induces
several of direct and indirect local cellular interac-
tions with osteolytic effects. Thomson and labora-
tory co-workers postulated that interleukin 1 needs
the presence of osteoblasts to exert its activities on
differentiated osteoclasts (Thomson et al., 1986). A
cytokine stimulates osteoblasts to produce prosta-
glandin E, (PGE,) (Tatakis et al., 1988) which in
turn activates osteoclasts to resorb bone (Raisz and
Martin, 1984 ). The use of the cyclooxygenase inhibi-
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tor indomethacin nevertheless revealed that interleu-
kin 1 can also induce PGE, independent bone resor-
bing mechanisms (Thomson et al., 1986). Products
of lipoxygenase transformation of ‘arachidonic acid,
the leukotriens and hydroeicosatetraenic acids are
released by stimulated osteoblasts and were able to
cause resorption in bone culture (Meghji et al,,
1987); interleukin 1 induced bone resorption could
only be partially reduced by lipoxygenase inhibitors
(Thomson and Chambers, 1985).

In addition, interleukin 1 induces osteoblasts to pro-
duce collagenase (Heath et al., 1984) which is invol-
ved in the destruction of bone matrix and
macrophage-colony-stimulating-factor (Sato et al.,
1986) and which might be responsible for the recruit-
ment of osteoclast precursor cells.

Gowen and Mundy showed in their study that inter-
leukin 1 increases the number of activated osteoclasts
(Gowen and Mundy, 1983), this enhances the bone
resorbing rate. Similar results were published by
Heath and colleagues (Heath et al., 1985).

Taken together, these facts point to different inter-
leukin 1 dependent mechanisms resulting in loss of
mineralized connective tissue. First, interleukin 1
induces osteoblasts to produce PGE, and perhaps
LTs and HETEs which in turn stimulate differentia-
ted osteoclasts and second, interleukin itself will
induce the formation of multinuclear resorbing cells
targets of osteoblast released cytokines.

Alternatively, factors other than interleukin 1 could
possibly contribute to the bone pathology of radicu-
lar cysts (Reynolds, 1988). Furthermore, complex
synergistic or antagonistic interactions between
interleukin 1 and parathyroid hormone (PTH) and
1,25(OH),)D, have recently been discribed (Tatakis
et al., 1988; Muller et al., 1988), which have been
known for a long time to play a pivotal role in the
homeostasis of calcium and phosphate concentra-
tions and in the maintenance of skeletal integrity.
Although the mechanisms of the pathogenesis of
radicular cysts are still under investigations, our
study clearly points to a crucially important role of
IL-1 beta in the complex process of pathological bone
destruction associated with this type of cysts.

It is hoped that the availability of sensitive immu-
noassays for the quantification of cytokines and fac-
tors involved in the regulation of bone remodelling
will shed more light on the complex interactions of
these factors, and give way for the design of future
drugs aimed at inhibiting the bone resorption charac-
teristic of a number of chronic inflammatory diseases
such as radicular cysts.
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