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and Ther Soluble Receptors in the Blood Serum
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Abstract. Determinations of the blood serum levels of interleukin 6 (I1L-6), tumor necrosis factor a (TNF-a) and
their soluble receptors (sIL-6R, STNFR) in denture stomatitis patients (DS) were performed. Serum levels of
interleukins and their soluble receptors were measured using the ELISA method. In all examined patients myco-
logical diagnostics were conducted using APl 20C AUX stripe tests and an automatic ATB machine. Results
were compared with those of healthy denture weares (D), and controls (C). In DS patients, yeasts were isolated
in 90.9%, in D in 66.7% of cases. The most often isolated species in both groups was Candida albicans. Mean
concentrations of IL-6 and TNF-a were statistically significantly higher in DS and D groups compared to controls.
Mean concentrations of sIL-6R were similar in al groups; however, concentrations of STNFR in both DS and
D groups were significantly lower compared to controls. There were no correlations found between values of
IL-6 and TNF-a nor between examined interleukins and their soluble receptors.
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Introduction the participation of cytokinesin fungal infection. Some

cytokines areinvolved in antifungal defense, others can

Denture stomatitis (DS), or inflammation of the oral
mucosa in denture wearers, is caused by local or
general endo- and exogenic agents. Fungal infection,
mainly due to yeasts, is an exogenic agent frequently
found to coexist with DS (70-100% of cases)** . Fun-
gal antigens, particularly those with glycoprotein struc-
tures, affect the immune system cells’. They stimulate
humoral response, but inhibit cellular response as well
as the activity of phagocytizing cells® & 1+ 55 19 |n
recent years considerable interest has been focused on

promote infection®. The so-called protective cytokines
include interleukin 2 (IL-2), interferon y (IFN-y), the
granulocyte-macrophage colony stimulating factor
(GM-CSF) and tumor necrosis factor®> - 2/, |L-12 and
the transforming growth factor 3 (TGF-3) play a smi-
lar role” % 2,

Microbial infection is associated with an induction
of the inflammatory process mediated by a number of
soluble and cell-associated factors, with a special role
of the so-caled “proinflammatory” cytokines IL-1,
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IL-6, IL-8 and TNF-0%. Both IL-6 and TNF-a are
characterized by multidirectional action which regu-
lates functions of various cell populations responsible
for humoral and cellular reactions, phagocytosis and the
killing of microorganisms.

Fungal infection and the accompanying inflamma-
tory process affect secretion and release of IL-6 and
TNF-a, which in turn condition the development and
course of infection. That is why we decided to investi-
gate the concentrations of these cytokines and their so-
luble receptors in the blood serum of patients with DS
and coexisting fungal infection than in the blood serum
of healthy denture wearers and people without dentures
and to compare our finding in all of these 3 groups.

Materials and Methods

The study population included 37 generally healthy
complete denture wearers. Of these, 2 individuas, 18
women and 4 men aged 33-63 years, had symptoms of
DS (DS group) and 15 denture wearers, 11 women and
4 men aged 31-67 years, had healthy oral mucosa (D
group). Diagnosis of DS was made on the basis of case
history and clinical examination according to the classi-
fication of Newton as modified by SpiecHowicz®. 82%
of the examined wereincluded in classll, 18% in clases
| and 111. The Control group (C) consisted of 15 healthy
individuals with preserved dentition, 8 women and
7 men aged 29-57 years, with no yeasts isolated from
the oral mucosa. All subjects underwent fungal diag-
nostics.

Swabs were taken from the palate and alveolar pro-
cesses, also, from the tooth surfacesin the case of those
with preserved dentition and from the mucosal denture
surface denture wearers. Culture was started within
1 h in selective Sabouraud medium, where the fungi
were incubated at 37°C for 14 days. Species identifica-
tion was based on the ability to form pseudomycelium,
on spore type and capability for hydrocarbon absorp-
tion determined by stripe tests APl 20C AUX3*. Final
identification was performed with an automatic ATB
machine (BioMerieux). Culture and identification of
fungi at the species level were carried out in the De-
partment of Microbiology, Medical University School
of Biatystok. Blood for the assay of the cytokines and
their soluble receptors was collected from the ulnar
vein. Concentrations of IL-6 and TNF in serum were
determined by the ELISA method using the Quantikine
Human IL-6 Immunoassay and the Quantikine TNF-a
Immunoassay. The ELISA method was also applied to
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determine sIL-6R and STNFR concentrations in serum
using the Quantikine Human IL-6sR Immunoassay and
the Quantikine STNFRp55 Immunoassay, (R&D Sys-
tem, Minneapolis, MN USA).

The results obtained were subjected to mathematical
and statistical analysis. After the data distribution as-
certainment, the Mann-Whitney U-test was used to
compare the mean values. Statistical differences were
considered significant when p < 0.05.

Results

Yeasts were isolated from the mucosa of 20 DS
patients (90.9%), Candida albicans being the prevailing
species in the DS group (14 cases — 63.6%). In the
D group, yeasts were found in 10 cases (66.7%) and
C. albicans in 8 (53.3%). The incidence of the respec-
tive yeast species in presented in Fig. 1. IL-6 was ob-
served in the serum of all the 22 DS cases. It was not
found in 1 case of D and in 3 cases of the C group. The
mean IL-6 concentration in the DS group was 29.68
pg/ml and in the group of 14 people with C. albicans
32.86 pg/ml. In the D group mean values of IL-6 were
24.36 pg/ml and 27.5 pg/ml, respectively. The mean
value of the control group was 5.09 pg/ml. The mean
values in the D and DS groups were statistically signi-
ficantly different from the mean value in control group.
All the examined of the DS, D and C groups had
SIL-6R detected in serum. The mean concentrations in
the DS group (44.15 pg/ml), in D group (44.17 pg/ml)
and in the C group (39.9 pg/ml) showed no statistically
significant differences. No correlation was revelated
between the concentrations of IL-6 and sIL-6R. Serum
of only 19 DS patients was examined for the presence
of TNF-a. TNF-a was detected in the serum in al of
these 19 DS cases and in 15 D cases. It was not found
in one control case. The mean TNF concentration in the
DS group was 62.43 pg/ml, in the D group 40.87 pg/ml
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Fig. 1. Occurrence of respective yeast species in DS (denture sto-
matitis) and D (denture wearers) groups
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Table 1. Mean concentrations of I1L-6, sIL-R6, TNF-a and STNFR 55 in blood serum denture stomatitis (DS), denture wearers (D) and

control (C) patients (min.-max. values in brackets)

Group IL-6 (pg/ml) sIL-6R (pg/ml) TNF-a (pg/ml) STNFRp55 (pg/ml)
DS 29.68 (+20.35)* 4415 (+9.2) 62.43* (+31.3) 0.37* (x£0.13)
(0-73) (21.2-62) (5-95) (0.8-0.81)
p = 0.000390 p = 0.006289 p = 0.000069
DS C. albicans+ 32.86* (£21.97) 46.29 (+10.37) 78.0* (£22.7) 0.37* (+0.16)
(7-73) (21.2-62) (47-95) (0.18-0.81)
p = 0.000390 p = 0.006289 p = 0.000069
D 24.36* (+14.63) 4417 (+8.7) 40.87* (£19.42) 0.50* (+0.18)
(545) (21.2-57.6) (5-65) (0.24-0.84)
p=0.000173 p = 0.003369 p =0.012832
D. C. albicans+ 27.5* (+ 16.2) 451 (£7.24) 41.09* (£25.7) 0.50* (+0.2)
(11-45) (37.2-57.6) (5-53) (0.24-0.84)
p=0.000173 p = 0.003369 p =0.012832
C 5.09 (x4.4) 39.9 (£5,95) 11.42 (£7.04) 0.69 (+0.13)
(0-10) (29.6-48) (0-19.3) (0.51-0.86)

* Statistically significant difference from C group.

and in the C group 11.42 pg/ml. The mean TNF-a
values found in the DS and D groups differed signifi-
cantly from the mean value of the control group. In 12
DS cases with C. albicans, the mean TNF value was
the highest, 78.0 pg/ml, whilein 8 D cases it was 41.09
pg/ml. The mean concentration of STNFp55 in the DS
group was 0.37 pg/ml and in the D group 0.50 pg/ml,
being significantly lower compared with the mean con-
trol value (0.69 pg/ml). Significant differences were not
found in the mean values of IL-6, sIL-R6, TNF-a and
STNFRp55 when comparing the DS and D groups. No
correlation was observed between the concentrations of
TNF-a and sSTNFRp55. There was aso no correlation
between the concentrations of IL-6 and TNF-a. The
results are presented in Table 1.

Discussion

We isolated a high percentage of yeasts from den-
ture wearersin the DS and D groups. C. albicans, char-
acterized by pathogenicity and the ability to induce host
immune reaction, was the most common. The infection
progression is known to depend on yeast strain vi-
rulence, infection intensity and host resistance. There
are clinical reports about the progression of fungal
generalized infection in patients with primary or sec-
ondary immune defects. Experiments and clinical ob-
servations indicate that the infection itself and the
presence of fungal antigens also affect immune reac-
tions® - 19 Experiments in mice have demonstrated
that fungal antigens, mannose and glycoprotein frac-
tions have an effect on the Th lymphocyte-dependent
cellular immunity. Resistance of mice to Candida in-

fections is associated with the activity of Thl lympho-
cytes, while the progression of the infection with Th2'8,
These relationships result from the secretion and re-
lease of interleukins by Thl and Th2 cells, which in
different ways regulate functions of various cell popu-
lations.

We observed higher concentrations of IL-6 and
TNF-a in DS and D cases, compared with controls,
particularly in the cases with C. albicans. Similar re-
sults were obtained by other authors who evaluated
IL-6 in denture stomatitis®. They found a high concen-
tration of 1L-2 in serum and enhanced release of 1L-3
in cell cultures in DS patients and in denture wearers
without denture stomatitis but with yeasts in the oral
cavity. Few studies have been concerned with IL-6 con-
centration in serum in candidasis. A very high serum
concentration of IL-6, 7 times the control values, was
observed in patients with chronic pseudomembranous
candidiasis (CMC) *, According to LiLic et a.’, CMC
patients have an impaired cellular response to fungal
antigens, which leads to increased IL-6 secretion. The
role of IL-6 in candidiasis has been confirmed by the
studies of Romani et al.?*, who found that mice with an
IL-6 deficiency are very susceptible to yeast infection.

The elevated TNF-a serum concentration observed
in our study may result from its increased release by
various cells of the immune system stimulated by fun-
gal antigens. TNF-a plays a special role in antifungal
resistance. It stimulates proliferation and cytotoxity of
T lymphocytes, activates phagocytizing cells and regu-
lates secretion of other cytokines'®. Thus, fungi, by
stimulating TNF-o secretion, initiate mechanisms of
their elimination.

The release of the cytokines examined and, thus,
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their concentrations in systemic fluids depend aso on
their interaction. TNF-a isastrong inducer of IL-6 syn-
thesis and release by neutrophils®. On the other hand,
IL-6 inhibits TNF-a production and TNF-a-mediated
cytotoxicity of mouse monocytes. The present study
found no correlation between IL-6 and TNF-a concen-
trations in serum, which suggests that the IL-6 and
TNF-a concentrations in blood may be the result of the
action of many mediators, including other cytokines
responsible for their release. IL-1 and IL-2 enhance
secretion of I1L-6 and TNF-0% %,

The efficacy of IL-6 and TNF-a is associated with
the presence of their soluble receptors, sIL-6R and
STNF. They are able to bind the circulating cytokines
and compete in thisway with membrane receptors. The
sIL-6R acts as an IL-6 antagonist and regulates its bio-
logical activity. We did not observe any differences in
the mean concentrations of sIL-6R between the DS,
D and C groups. No correlation was found between the
concentrations of 1L-6 and slL-6R. The results suggests
that the presence of yeasts does not have a direct effect
on the increase in sIL-6R release. This has been con-
firmed by the studies of other authors who found in
vitro no increase in the secretion of sIL-6R by the cells
of CMC patients after antigenic stimulation by fungi®.
It is likely that this level of the receptor prevents ex-
cessive IL-6 activity. The STNFRp55 and sSTNFRp75
take part in the mechanism regulating the action of
TNF-a” %, Like TNF-a, they are produced by a number
of cells: monocytes, macrophages, T lymphocytes, NK
cells, fibroblasts and neutrophilic granulocytes® " 3,
TNFR can block binding of the circulation TNF-a, in-
hibit its activity, block its binding with the cell mem-
brane receptor and thus is a TNF-a antagonist®. High
concentrations of STNFRp55 were detected in the blood
of patients suffering from diseases of connective tissue
showing features of autoimmunization, in rheumatoid
arthritis, viscera lupus and in neoplastic diseases® ** 2,
It can be assumed that the increase in the secretion of
TNF-a receptors in a response to the elevated TNF
concentration.

The studies of SreinsHAN et a.® indicate that
defense antifungal mechanisms, irrespective of the
TNF-a effect, are directly related to the action of the
soluble receptors, being the protective factorsin C. al-
bicansinfection. Transgenic mice with STNFRp55 defi-
ciency are very susceptible to the progression of candi-
dasis. We found low values of the soluble receptor,
which may result from its binding with TNF-a released
in excess or may indicate impairment of its secretion
due to the immunosuppressive action of fungal antigens
on the receptor-releasing cells.
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