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SUMMARY

The capacity of mononuclear blood cells to produce interleukin-1 alpha (IL-1 alpha) after stimulation with
Porphyromonas gingivalis in cell culture was studied. The results obtained with cells from periodontitis
patients were compared with those from a control population. The concentration of IL-1 alpha in serum
and saliva was also determined and compared with the concentration in mononuclear blood cell cultures.
No significant relationship was found between the incidence of periodontitis or severity of the lesions and
IL-1 alpha production in the presence of P. gingivalis. Nevertheless, 11 of 30 periodontitis patients, show-
ed levels >30pg/ml of IL-1 alpha in mononuclear blood cell cultures stimulated by P. gingivalis, whereas
only three healthy control showed these titers of IL-1 alpha.
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RESUME

Nous avons étudiés la production d’interleukine-1 alpha (Il-1 alpha) par des monocytes sanguins en cul-
ture apres stimulation par Porphyromonas gingivalis. Les résultats observés chez des patients atteints de
parodontose ont été comparés avec ceux obtenus chez des témoins. La concentration de Il-1 alpha dans le
sérum et la salive a également été comparée avec celle des cultures de monocytes. Nous n’avons pas trouvé
de différences significatives entre la sévérité des lésions parodontales et les concentrations d’Il-1 alpha.
Cependant, 11 des 30 patients atteints de parodontose présentaient des niveaux d’Il-1 alpha supérieurs i
30 ug/ml, tandis que seulement 3 témoins avaient des niveaux élevés.
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of 80% N, : 10% CO, : 10% H,; on plates con-
sisting of trypticase soy agar (DIFCO Laboratories)
supplemented with 0.1% yeats extract, 0.01% mena-
dione and 0.05% equine hemin III. Bacteria were
suspended in Dulbecco’s phosphate buffered saline
(DPBS) pH 7.4. Blood cells were incubated during
24 hours in glutamine enriched RPMI-1640 medium
in the presence of a constant concentration of
P. gingivalis (1x 106 bacteria/ml).

IL-1 alpha in the supernatant was detected with a
commercial assay: a sandwich immunoassay with
peroxidase-conjugated anti-IL-1 alpha as the second
antibody (Quantikine™, Research and Diagnostics
Systems). The manufacturers instructions were
carefully adhered. 200 ul of each supernatant
obtained after incubation was added in each well of
in 96-well U-bottomed microtiter plates, previously
coated with anti-IL-1 alpha antibody and incubate for
2 hours at room temperature.

After washing with wash buffer solution, 200 ul of
IL-1 alpha conjugate was added to each well and
incubate for 1 hour at room temperature. After
washing again, another 200 ul of substrate solution
(tetramethylbenzidine and hydrogen peroxide) was
added to each well and incubate for 20 minutes at
room temperature. Finally, 50 ul of stop solution
was added to each well. The wells were read by spec-
trophotometry at 450 nm. Results were obtained by
reference to a standard curve generated with different
standard samples provided in the commercial assay,
which was linear in the range of 0-250 pg/ml of IL-1
alpha. So, the minimum detectable dose of IL-1 alpha
using this standard curve is 0.3 pg/ml. The Microstat
integrated statistics package was used to analyze the
results. The results obtained were distributed in
three groups: low (<30pg/ml); moderate
(30-100 pg/ml) and high values of IL-1 alpha
(100-200 pg/ml).

RESULTS

IL-1 alpha values > 30 pg/ml were found in serum in
6 patients, in saliva in 6 patients and in the superna-
tant of cultures exposed to P. gingivalis in 14. With
the exception of one sample positive finding in
saliva, all values found in saliva were <100 pg/ml. In
contrast, several of the values in supernatant were
high. The subjects with serum IL-1 alpha levels

> 30 pg/ml did not show high values of IL-1 alpha in
saliva. Figure 1 shows the distribution of patients and
controls with different levels of interleukin-1 alpha
expression in serum, saliva and supernatant.

Figure 2 compares the results obtained in saliva and
in the supernatant of mononuclear cell fraction in-
cubated with P. gingivalis for the group of periodon-
titis patients. The subjects who yielded levels
>30 pg/ml of IL-1 alpha in saliva generally matched
those with high concentrations in supernatant.

No significant association between the degree of
severity of periodontitis and IL-1 alpha concentra-
tion in supernatant, was seen. Figure 3 shows the
distribution of periodontitis patients according to
the severity of the disease and the concentration of
IL-1 alpha. However, this figure shows that cell
cultures from patients with more severe degrees of
periodontitis produced the largest amounts of IL-1
alpha after stimulation by P. gingivalis.

%
100% — g
rsx A . Egg ..................
/
/ )
sox-/ S w0
1N (B |
0% — * < Z - 7 ; Z * <
\g \g
SRR NS
* M \d M \a
& F F & F §
& &
3 N
& %
PATIENTS CONTROLS

LEVELS (pg/ml)
B Low (<30) LIMODERATE (30-100) KIHIGH (100-200)

Fig. 1 - Distribution of patients and controls with
different levels of interleukin-1 alpha expression in
serum, saliva and supernatant.

Fig. 1 - Distribution des différents niveaux de IL-1
alpha dans le sérum, la salive et le surnageant chez les
patients et les témoins.
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group (14 vs 30) than in controls (3 vs 20). These
values were much lower than those reported by
Lindemann and Economou (Lindemann and
Economou, 1988), who found increased IL-1 produc-
tion by monocytes from nearly all their periodontitis
patients. In their study, nearly all Gram negative
bacteria stimulated the production of IL-1 and tumor
necrosis factor (TNF) to a similar degree. However,
these authors did not give the results of stimulation
assays with material from control subjects, nor did
they say whether the stimulation achieved in cells
from periodontitis patients was comparable to that
in control monocytes. Their controls consisted of
populations of monocytes not subjected to antigenic
stimulation. Moreover, these authors used an
indirect method to measure IL-1 concentrations after
cell culture: they added the supernatant to
thymocyte culture and observed the stimulation and
proliferation capacity of these cells by measuring
tritiated thymidine uptake.

The number of periodontitis patients whose
mononuclear cell fraction reacted to P. gingivalis
stimulation by producing IL-1 alpha was greater in
our study than in the series reported by Yamazaki et
al. (Yamazaki et al., 1989). None of the periodon-
topathic bacteria used by these authors was able to
significantly stimulate neutrophils to produce IL-1,
and increased concentrations of cytokine were found
in only 4 out of their 18 subjects.

Yamazaki et al. (Yamazaki et al., 1989) used enriched
populations of polymorphonuclear leukocytes
obtained by Ficoll-Paque density gradient centrifuga-
tion, and containing less than 2% monocytes. As in
the above mentioned study (Lindemann and
Economou, 1988), IL-1 concentration in the superna-
tant was determined indirectly by quantifying
thymocyte stimulation. This method may give
misleading results due to the production by PMNs of
factors that inhibit IL-1; thymocyte stimulation
would thus be reduced not because of the presence of
less IL-1, but because the action of the cytokine
would be curtailed. The direct measurement of IL-1
in the supernatant avoids these possible sources of
interference. We believe the greater number of
positive tests in saliva among periodontitis patients
in comparison to controls reflects the greater degree
of unspecific antigenicity due to deficient oral
hygiene in patients. However, Figure 2 illustrates
that those patients in which IL-1 alpha production
was markedly stimulated in supernatant also had
concentrations > 30 pg/ml of cytokine in saliva.

Patients with titers >30 pg/ml of IL-1 in serum did
not match those with titers > 30 pg/ml in saliva, sug-
gesting that IL-1 alpha production by perioral tissues
is independent.

The IL-1 molecules are readily susceptible to destruc-
tion and are markedly unstable in aqueous media as
well as in phosphate or citrate buffers. The
mechanism of breakdown is temperature-dependent
(Gu et al., 1991): at 39°C breakdown occurs by
oxidation of two cysteine residues, while maximum
stability is achieved in cultures at 3°C. These
temperature requirements may explain part of the
discrepancies between the results published by dif-
ferent authors. Moreover, one study has described an
anti-IL-1 activity in the supernatant of cell cultures
and in serum, that causes proteolysis and interferes
with the determination of IL-1 with ELISA (Mae et
al., 1991). These two impediments to the accurate
measurement of IL-1 in vivo and in vitro make cau-
tion necessary in evaluating the results published to
date.

Figures 3 shows the distribution of patients accor-
ding to the severity of periodontitis and IL-1 alpha
concentration. Although there was no significant dif-
ference between patients with mild and severe lesions
in IL-1 alpha concentration, the percentage of
patients with raised titers was greater among patients
with moderate or severe periodontitis. It is notewor-
thy that in these patients, oral hygiene tended to be
deficient. A study of MacFarlane et al. (MacFarlane
et al., 1990) shows that unstimulated monocytes
from periodontitis patients released significantly
more IL-1 beta than controls. There was a wide varia-
tion in the amount of IL-1 beta released (0.45-13.00
ng/ml per 10¢ cells) which did not correlate with
either the degree of bone loss or pocket formation
observed clinically. However, the findings of Wang
and Stashenko (Wang and Stashenko, 1993) indicate
that bone resorption stimulated by bacterial infec-
tion is primarily mediated by IL-1 alpha in a rat
model system.
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