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Abstract

Introduction: Adult periodontal disease is characterized by a chronic inflammatory process that destroys the supporting tissues of the teeth. It has been proposed that
periodontal pathogens stimulate the inflammatory cytokine expression. Some cytokines and their role during periodontal disease have been thoroughly investigated,
but the expression of IL6 in our population has never been investigated. Objective: Our objective was to study the levels of IL6 in gingival tissue from sites with dif-
ferent attachment loss.Material and methods: Gingival tissue biopsies were obtained from 30 patients. Patients with different degrees of attachment loss and with no
gingival recession were selected. All examined patients were between 20 and 40 years old and they all had regions with healthy periodontal tissue. Gingival tissue biop-
sies were taken from the examined region and the healthy region of each patient. Obtained samples were frozen on -80 °C. Using ELISA method, the levels of the
examined cytokine was determined in frozen tissue sections. Results: Analysis of the values of the examined cytokine led to the conclusion that IL6 levels exhibited
no statistical difference concerning attachment loss or gingival inflammation. Statistical significances were noted only using ANOVA for the groups. Conclusion:
Regarding the role of IIL6 in periodontal disease, our results pointed out that for bone destruction, gingival inflammation, attachment loss during periodontal disease
are not associated with elevated levels of IL6 in our population. Key words: periodontal disease, cytokines, IL8, inflammation, attachment loss.

AncTpakr

Bogep: MapogoxTonatuja ce B6pojyBa BO MH(NAaMaTopHUTe MpoLecy, koja Mokpaj paspyLuyBarbata Ha TKBaTa Ha MapofOHTOT, CE KapaKTepuaupa 1 Co excnpecyja
Ha 33 Hea KapaKTepuCTUYHM LTOKMHM. W nokpaj Toa LUTO 0apeseHi LMTOKVHM Ce KapaKTEpUCTUYHM 3a NapofoHTanHaTa adekuuja, cenak HUBHOTO MPUCYCTBO Kaj
HallaTa nonynauvja focera He e ucnutysaxo. Lien: Llenta Ha HalweTo ncnuTyBatbe belle Aa ce fokaxe NpucycToTo Ha IL6 Bo perim co pasnmuyeH rybuTtok Ha npu-
noj. Matepujan n metog: McnutyBateTo € cnpoBeaeHo kaj 30 naLuMeHT Co pasnuieH CTeneH Ha NapofoHTanHa [ecTpykuyja, 6e3 rHruBanHa pelecuja, Ha Bo3-
pact nomery 20-40 rogHu. MauueHTUTe Nokpaj 3ApaBCTBEHaTa cocTojba bea cenekTupaHi 1 Taka ga cekoj uMa bapem eaHa 3apaBa pervja. Mo 3eMeHaTa cornacHocT
11 3aMa3eHnTe eTUYKI NPUHLMIY Kaj NauneHTUTe Belue 3eMeH TKVBEH UCEYOK O 3acerHatara u 3gpasara peruja. Mcevouute 6ea sampanatit Ha -80 °C. Mo xomore-
Hu3aupjata co nomol Ha ELISA method system Biotrak™ op Amersham Pharmacia Biotech 6ea ofpeneny konnyectsata Ha IL6 criegejiv v ynatcTeata Ha npo-
n3sogutenot. Pesyntaru: Mo aHanu3ata Ha gobueHuTe pesyntatv He LOOMBME CTATUCTUYKM CUTHUGUKAHTHA pasnuka Ha BpeaHocTuTe Ha IL6 Kaj perunte HUTY co
pasnuyeH ryouToK Ha MpUnoj, HUTY CO PasnyHO M3paseHa MMHrMBanHa MHdnamauuja. 3aknyyvok: Pesyntatute He HaBefyBaaT Ha 3akny4yok feka MMHruBanHata
MHcpnamaLmja 1 pasnuyHaTa napofjoHTanHa AeCTpyKUMja Kaj HallaTa nonynalvja He € MoBp3aHu co 3ronemMenu konuyectsa Ha IL6. KnyuHu 36opoBu: napogoHTan-
Ha fiecTpyKumja, LuTokvHK, IL6, nHcnamavma.

Introduction

The periodontium is a complex tissue structure com-
prised of resident cells, including epithelial cells, fibrob-
lasts and bone, as well as various types of inflammatory
cells, which emigrate from the microvasculature of the
gingiva in response to plaque accumulation. In response
to initial stimulation, resident cells in the gingival tissue
release various cell communication signals in form of
chemical cytokines. Individually or collectively, these
molecules participate in the resolution or destruction of
periodontal tissues.

Large amounts of evidence indicate that cytokines
released during periodontal affection are primarily
responsible for the course of the disease'?, due to their
mediating role during inflammation. Among the various
types of cytokines, interleukins play a significant role
during chronic inflammatory responses by transmitting
messages between different types of leukocytes®*”.

Cytokines released in the earliest stages of disease
determine the type of immune response (6)

Since the first cytokines discovered originated from
leucocytes, they were referred to as lymphocytes or inter-
leukines. Different types of cytokines belong to this
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group, such as, growth factors responsible for anabolic
events in the tissue, chemokines responsible for tissue cell
migration, interferons responsible for lymphocyte activa-
ton, and tumor necrosis factor with pleotropic effects.

The profile of cytokine secretion depends on numer-
ous circumstances, including local and individual genet-
ic factors.

Numerous cytokines are closely associated with
chronic periodontal disease. Elevated levels of IL1 are
considered to be a risk factor for disease severity. 116 is
traditionally believed to be associated with gingival tis-
sue inflammation and progressive bone resorption, but
resent data contradicts the conventional belief. Elevated
levels of IL6 in some studies have been proven to have
protective effects on periodontal tissues.

Lack of information regarding IL6 expression in our
population during periodontal disease prompted us to
conduct the present study, the primary objective of
which was to:

Determine the expression of IL6 in gingival tissue in
our population at different stages of attachment loss dur-
ing periodontal disease.

Material and methods

Examinations were conducted on 30 patients with diag-
nosed periodontal disease at the clinic of Periodontology
and oral disease in Skopje. All of the patients met the fol-
lowing criteria:

- Age between 20 and 40 years old

- Absence of any kind of systemic disease

- Clinically diagnosed adult periodontal disease

according to the criteria proposed from the
American academy of Periodontology (7)

- Presence of regions with inflammation - free tissue

- Gingival margin positioned on or above the cement
enamel junction.

According to attachment loss, the patients were
divided into 3 groups

- First group - patients with attachment loss not

greater than 3mm

- Second group - patient with attachment loss

between 3and 6 mm

- Third group - patient with attachment loss equal

or greater then 6mm

According to the criteria proposed by Silness-Loe,
gingival inflammation and gingival bleeding were also
recorded for every patient.

Tissue samples were obtained from the affected
region, as well as from the healthy ones for each patient.

Tissue samples were frozen at - 80 °C. After tissue
homogenization 116 was detected by using ELISA method
system Biotrak™ from Amersham Pharmacia Biotech.

All assays were conducted in accordance with the manu-
facturer's instructions. All investigations regarding tissue
samples homogenization, safe keeping and detection of
116 were preformed at the Institute of Immunobiology and
Human Genetics, Faculty of Medicine, “Ss. Cyril and
Methodius” University, Skopje, Republic of North Mace-
donia. Results were expressed as picograms of cytokine
per milligram of tissue.

Statistical evaluation of data was performed with
computer program Statistic 6, 0 using Student t Test in
order to establish differences between healthy and dis-
cased tissue samples and ANOVA in order to establish
differences within the groups.

Results

The results obtained for IL6 in tissue samples were
as follows:
- For healthy gingiva —0,286+0, 54 picograms of
cytokine per milligram of tissue
- For attachment loss of 3mm-0,163+0,2659
picograms of cytokine per milligram of tissue
- For attachment loss between 3-6mm-0,142+0,14
picograms of cytokine per milligram of tissue
- For attachment loss over 6mm-0,204+0, 21
picograms of cytokine per milligram of tissue
No statistical significance was established between
the healthy and diseased tissue samples (Figure 1.)

at loss over 6mm
at loss3-6mm
at loss to 3mm

0.1
healthy

|l healthy O at loss to 3mm O at loss3-6mm B at loss over 6mm |

Figure 1. Average level of IL6 in tissue samples from
periodontally affected patients adherent to sites with dif-
ferent attachment loss

Lack of statistical differences, imposed the need to
regroup the obtained data according to the level of tissue
inflammation recorded. There were no statistically signifi-
cant differences between the different degrees of inflamma-
tion nor between the healthy and the diseased (Table 1).
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Table 1. Averege level of IL6 in tissue samples from periodontally affected patients with different gingival inflamma-
tion (according to Sillnes-Loe index(S.L) for gingival inflammation)

X SD df t r F R
healthy 0.16 0.26
S.L1 0.28 0.76 29 0.52 0.37 7.41 0.09
S.L2 0.49 0.22 27 0.91 0.44 18.1 0.08
S.L3 0.23 0.1 24 0.77 0.60 1.38 0.54
Table 2. post hoc Scheffe's test.
SS df MS F p
Between groups 0,509791 2 0,254895
Into the group 0,141275 7 0,020182 12,62974 0,004759
total 0,651066

Statistical differences was established for ANOVA
between the three groups for p=0,004. Results for ANOVA
test and post hoc Scheffe's test are presented in Table 2.

Discussion

Interleukin 6 is a product of lymphocytes, fibroblast
and monocytes. IL6 realise can be elicited by LPS, IL1,
and TNFalpha. Female hormones such as progesterone
and estrogens can diminish IL6 synthesis. Takashaki et al.®
have reported elevated levels of m RNA IL6 in diseased
tissue principally associated with endothelial cells, fibrob-
lasts and macrophages. In vitro, IL6 is a potent inducer of
monocytic differentiation into multi-nucleated giant cells
which are capable of resorbing bone. Yamazaki et al.’
have reported an elevation of IL6 secreting cells in peri-
odontitis compared to gingivitis.

Studies by Reinhardt" have demonstrated that IL6 is
elevated in gingival cervical fluid of refractory patients as
compared to stable adult periodontitis. The authors have
also shown enhanced levels of IL6, IL1 and ILS8 in estro-
gen-deficient women compared to estrogens supplement-
ed women pointing out the association of these cytokines,
estrogens and bone resorption.

IL6 is traditionally associated with periodontal dis-
ease. Ellis" indicates that elevated levels of IL6 in peri-
odontal-affected tissue contribute to chronic inflammation
by protecting the macrophages from apoptotic cell death.
Elevated levels of IL6 during periodontal disease have
been found in the studies of Yamazaki’, Reinhardt’ Balta'
Shengnan Z".

Our results revealed no statistically significant differ-
ences between the healthy tissue samples and the samples

from inflamed regions with different attachment loss.
Lack of statistically significant differences may be due to
variety of values of IL6 obtained from our patients and the
higher values of standard deviation.

The possible explanation of our results may be found
in the studies of Yumoto". He points out that the cytokine
profile of periodontal cells is generally the same, but
varies based on the type of bacterial colonization, interac-
tion between them and the host immune system.

Different microorganisms of dental plague induce
varying levels of IL6 production in fibroblasts. Studies
conducted in vitro confirm that a lower concentration of
Treponema denticola icreases production of IL6, while a
higher concentration inhibits the production of IL6".
Micro organisms which have the ability to produce tryp-
sine like enzymes such as Porphiromonas gingivalis are
capable of degrading IL6". It is possible that such process
had occurred in our material since we had no data regard-
ing the microbial colonization of plague. Furthermore, the
detection of various components in tissue samples repre-
sents a frozen moment in different stages of a very
dynamic process, such as periodontal inflammation with
no specific evidence of past or future events.

IL-6 has traditionally been regarded as a proinflam-
matory mediator, because it is induced by IL-1 and TNF-q,
early in the inflammatory cascade, and because it stimu-
lates the expression of acute-phase proteins. However,
recent data demonstrate that IL-6 lacks many typical
proinflammatory properties and also exerts a number of
anti-inflammatory activities. Balto'® in his study emphases
that the anti-inflammatory properties of IL-6 predominate
in inflammatory responses. Although the mechanisms of
action have yet to be defined, they may involve either the
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direct suppression of IL-1 or the induction of endogenous
antagonists or inhibitors of IL-1. Individual host response,
which some reports consider to be a characteristic of parts
or entire populations, remains to be considered. Cytokines
production is genetically determined, allowing for a similar
response to different types of microbial challenge in chron-
ic disease such as periodontal disease. Studies conducted on
large group of our population showed no significant differ-
ences for allele, genotype, and haplotype distributions of
the IL-6 (174, kt 565) between healthy and periodontaly
affected individuals, nor between periodontally affected
individuals with different attachment loss"".

Conclusion

Our investigation revealed no statistically significant
difference between tissue levels of IL 6 between samples
obtained of periodontaly affected tissue adherent to sites
with different attachment loss. No statistical significance
was found in tissue samples from different stages of gin-
gival inflammation.
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