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ABSTRACT

Periodontal disease is a local, chronic and inflammatory process
that results from complex interactions between biofilm and in-
flammatory immune response. Biofilm infections generally cause
simultaneous activation of both natural and adaptive immune
responses. Inflammatory bowel diseases are characterized by
chronic inflammation in the intestines with exacerbations and
remissions. Although the etiopathogenesis is not fully known, it
is suggested that the disease is caused by chronic immune-me-
diated intestinal damage as a result of the complex interaction
of genetic susceptibility and endogenous and exogenous trig-
gers. Cytokines take place in many events including proliferation,
growth, differentiation, hemostasis, regeneration, repair and in-
flammation. We aim in this review to evaluate the studies dealing
with periodontal disease, inflammatory bowel diseases and their
relation by emphasizing the role of cytokines.
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OZET

Periodontal hastalik, biyofilm ve inflamatuar immin yanit arasin-
daki komplike etkilesimlerden kaynaklanan lokal, kronik ve infla-
matuar yanittir. Biyofilm enfeksiyonlari genellikle hem dogal hem
de kazanilmis immiin yanitlarinda aktivasyonuna neden olur. inf-
lamatuar bagirsak hastaliklari, aktivasyon ve remisyonla birlikte
bagirsaklarda kronik inflamasyon ile karakterizedir. Etiyopatoge-
nezi tam olarak bilinmemekle birlikte, hastaliga genetik yatkinlik
ile endojen ve ekzojen tetikleyicilerin komplike etkilesiminin bir
sonucu olarak kronik immin aracili bagirsak hasarindan kay-
naklandigi ileri sirilmektedir. Sitokinler, proliferasyon, biyime,
farkhlasma, hemostaz, rejenerasyon, onarim ve inflamasyon gibi
bircok olayda yer alir. Bu derlemede, sitokinlerin roliini vurgu-
layarak periodontal hastalik, inflamatuar bagirsak hastaliklari ve
bunlarin iligkisini ele alan c¢alismalari degerlendirmeyi amacla-
maktayiz.

Anahtar Kelimeler: Sitokinler; Inflamatuar bagirsak hastaliklar;
Periodontal hastalik
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Periodontal Disease

Periodontal disease (PD) is a local, chronic, and
inflammatory process seen in periodontal tissues
in response to dental biofilm.!" Gingivitis and peri-
odontitis are the most common forms of periodontal
diseases.? In Federation World Workshop Classifi-
cation (2017); the main headings of PD are noted in
Table 18.

Periodontal destruction results from complex inter-
actions between biofilm and inflammatory immune
response. Biofilm infections generally cause simul-
taneous activation of both natural and adaptive im-
mune responses. Frequently, these responses fail to
eliminate biofilm pathogens and often result in collat-
eral tissue damage.*

Although the way that gingivitis transforms into peri-
odontitis has not been fully elucidated®, periodontal
disease occurs as a result of interactions between
microbial dental plaque and host response. Page
and Schroeder® examined periodontal lesions his-
topathologically and divided them into four stages.
Initial lesions begin within 2-4 days to a beginning of
microbial plaque accumulation. At this stage, inflam-
matory mediators such as interleukin (IL) -1, tumor
necrosis factor (TNF)-a, IL-8, matrix metalloprotein-
ase (MMP), prostaglandin E2 (PGEZ2) are released.
Vascular permeability increases, infiltration of poly-
morphonuclear leukocytes and loss of perivascular
collagen are observed. Early lesions develop within
4-7 days. Capillary proliferation and retepeg forma-
tion in the epithelium have occurred. Bleeding on
probing and erythema which are the clinical mani-
festations of gingivitis can be seen. The dominant
cells are T lymphocytes. After 2-3 weeks, the early
lesion turns into an established lesion. Established
lesions continue with collagen destruction in connec-
tive tissue, with the predominant cells being B lym-

Table 1. The main headings of periodontal disease®

phocytes and plasma cells.® While some established
lesions may remain stable for many years, some
transform into progressive and destructive lesions.”
Advanced lesions are the final stage that manifests
by periodontal tissue destruction. Initial, early and
established gingival lesions indicate gingivitis, and
advanced gingival lesions indicate periodontitis.5

While microorganisms cause direct tissue destruc-
tion with their enzyme and metabolic products, they
indirectly activate the host response through viru-
lence mechanisms and cause inflammation in the
gingiva through the release of cytokines and natural
defense mechanisms.®

Tissue destruction in PD occurs as interaction be-
tween MMP of lipopolysaccahides (LPS), toxins or
enzymes with cells such as polymorphonuclear leu-
kocytes (PMNL), macrophages, lymphocytes, fibro-
blasts and osteoblasts in periodontal tissues, thus
ILs have been formed through the release of media-
tors such as TNF-a and PGE2.°

LPS has been shown to induce novo synthesis and
secretion of IL-1B, TNF-q, IL-6, Interferon gamma
(IFN)-y and IL-10 from mast cells, thus contributing
to the initiation of the inflammatory response.°

Inflammatory Bowel Diseases

Inflammatory Bowel Disease (IBD) is a term used
for Ulcerative Colitis (UC) and Crohn’s disease (CD),
characterized by chronic inflammation in the intes-
tines with exacerbations and remissions. Its etiology
has not been fully elucidated."

CD is a chronic inflammatory disease that can in-
volve any part of the gastrointestinal tract from the
mouth to the anus transmurally. The involvement is
segmental where healthy tissues are seen among
the inflamed areas. Obstructions, fistulas, fissures
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and granulomas due to thickening of the intestinal
wall and lumen narrowing, bloody and mucous di-
arrhea are common symptoms. In children, the in-
volvement is mostly seen in the terminal ileum and
colon.21?

In UC, the area of inflammation is limited in the mu-
cosal part of colon. The disease starts from the rec-
tum and progresses towards the proximals without
interruption. Unlike CD, the involvement is contin-
uous and usually mucosal. Common symptoms in
the course of the disease are bloody diarrhea, te-
nesmus, as well as systemic symptoms such as fe-
ver and weight loss.'#1

Although the etiopathogenesis of IBD is not fully
known, it is suggested that the disease is caused
by chronic immune-mediated intestinal damage as a
result of the complex interaction of genetic suscepti-
bility with endogenous and exogenous triggers.'®

IBD is more common in the northern countries. This
situation has been associated with lifestyle and en-
vironmental factors. While the incidence of IBD in
the United States is similar in black and white races,
its incidence in black people living in Africa is low.™
Over time, the incidence of IBD has changed. In
the first few decades of the 20" century, while UC
was more common than CD in northern Europe and
America, it was observed that the incidence of UC
remained stable from the 1950s to the 1980s with an
increase in the incidence of CD."”

The actual incidence of IBD in our country is not fully
known. There are a limited number of studies on this
subject. As a result of a study conducted in our coun-
try, the incidence of UC was 4.4 / 100.000; while the
incidence of CD was determined as 2.2 / 100.000."®

The receptors of intestinal epithelial cells, phago-
cytes (macrophages and neutrophils) and natural
killer cells (NK), are managed by the innate immune
system that with their activation, proinflammatory
cytokines (TNF, IL-1, IL-6, IL-8), chemokines and
transcription genes of adhesive molecules are stim-
ulated. They form a nonspecific line of defense that
develops within hours. Disorders in these pathways
cause an abnormal response to bacteria and trigger
the development of IBD.92°

It has been known that T helper (Th) 2 response
in UC and the Th1 response in CD are more pro-

nounced. Th17 is a group of T cells whose impor-
tance in inflammation has recently been demon-
strated and has been shown to produce various
cytokines, mainly IL-6 and IL-17."®

Cytokines

Cytokines are small polypeptide soluble proteins
that affect the characteristics of the target cells lo-
cally or systemically. Although they are produced
by a large cell group involved in many physiological
events, their main sources are macrophages and T
lymphocytes.?’

Cytokines produced by macrophages, T lympho-
cytes, B lymphocytes, mast cells, endothelial cells,
fibroblasts, and various stromal cells, it is known that
they play an important role in the resolution of inflam-
mation, wound healing, repair and regeneration.?

Cytokines are divided in two groups as pro-inflam-
matory and anti-inflammatory.

-Pro-inflammatory cytokines:

TNF-q, IL-1a, IL-1B, IL-6, IL-7 IL-8, IL-12, IL-17, IL-
18, IL-19, IL-21, IL-23, IL- 24, IL-33, IL-36, IFN-y,
IFN-a, TGF-B, Leukemia inhibitory factor (LIF), IL-
1F8, IL-1F6, IL-1F9

-Anti-inflammatory cytokines:
IL-1Ra, IL-4, IL-10, IL-6, IL-11, IL-13, IL-1F1, IL-1F5,
IL-1F7, II-1F10, IFN-a, TGF-B, LIF

-Pro-inflammatory and anti-inflammatory cytokines:
IL-6, IFN-a, TGF-B, LIF

Certain cytokines such as IL-13, TNF-q, IL-6 and IL-8
play a role in the initiation of acute inflammation thus
the excessive release of cytokines causes many dif-
ferent situations to develop.® In healthy periodontal
tissues there is a balance between production and
destruction mechanism. ILs such as IL-4, IL-10, and
IL-13, called anti-inflammatory cytokines, suppress
inflammation and prevent bone resorption.?*2°> Bone
destruction and collagen loss in periodontal tissues
have been seen as consequences of this balance
disturbance.?

The relationship between Periodontal disease
and Inflammatory Bowel Diseases

IBD and PD have recently become a global diseases
that are frequently observed.?"?
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By resulting in temporary bacteremia, increase of cir-
culatory inflammatory mediators or autoimmune re-
actions, periodontitis have a role in chronic systemic
diseases. There is a biological model that accepts
this situation as a risk factor for systemic diseases.?®
It was reported in a study conducted on mice that CD
is associated with periodontal diseases.*

It has been concluded that the prevalence and se-
verity of PD were found to be higher in individuals
with IBD.3'" The presence of periodontitis in patients
diagnosed with IBD indicates that both inflammato-
ry conditions may have similar pathogenic mecha-
nisms.32

In an investigation regarding the evaluation of cyto-
kines expression in intestinal mucosa and gingival
tissue of patients having both periodontitis and IBD;
expression of IL-17A, IL-17F, IL-22, IL-25, IL-33, IL-
10 and INF-y was significantly seen to be higher in
gingival tissue than intestinal mucosa of IBD patients
diagnosed with periodontitis.

In a study by Koutsochristou et al., it has been found
that patients with CD who need periodontal treat-
ment, symptoms of gingival inflammation, and the
frequency of caries were higher than healthy pa-
tients, though they had the same oral hygiene level.®

In a pilot study by Figueredo et al., chronic peri-
odontitis patients were divided into three groups as
CD, UC and systemically healthy control individuals.
Blood, periodontal clinical indexes from 6 sites of all
teeth excluding 3@ molars and gingival crevicular flu-
id (CGF) from 4 shallow sites and 4 deep sites were
collected from each group. IL-1B, IL-4, IL-6, IL-10,
IL12p40, IL12p70, INF-y and TNF-a were examined
in gingival fluid, and IL-18 in serum. As a result, IL-4
was found to be high in CGF while IL-8 was found
to low in serum of the control group with no differ-
ence founded between all groups regarding clinical
indexes.®

Forty five patients diagnosed with periodontitis (15
CD, 15 UC and 15 systemically healthy) were re-
called for microbiological evaluation of subgingival
plaque samples. While there was no difference be-
tween all groups in terms of pocket depth, clinical
attachment level and bleeding in probing, in mi-
crobiological evaluation, Bacteroides ureolyticus,
Campylobacter gracilis, Prevotella melaninogenica,

Staphylococcus aureus, Streptococcus (S) mitis,
S.anginosus, S.intermedius, were found to be higher
in the CD group than the UC group. All micro-organ-
isms except S.mitis were found to be systemically
higher in the CD group than in the healthy group.3®

The impact of TNF-a polymorphisms on periodontal
parameters and inflammatory lesions of oral mucosa
as a characteristic of CD was investigated. A total
of 142 patients with CD were included in the study.
Blood collection beside oral soft tissue alterations
and periodontal parameters were assessed. It was
reported that TNF-a is a significant risk indicator in
oral soft tissue changes in patients with CD.%"

Intraoral soft tissue changes were observed in 54
patients out of 147 patients who were diagnosed
with CD. Gingival edema 27.2%, hyperplastic le-
sions in the buccal mucosa 20.4%, lichen planus
2.7%, candidiasis 3.4% and aphthous ulcer 4.1%
were observed.®

The Th1/Th2 paradigm provided a framework for un-
derstanding the pathogenesis of several conditions
such as IBD, and periodontitis. According to the Th1/
Th2 paradigm, it was initially hypothesized that IL-
12, hence, Th1 cells were playing the central role in
the inflammatory diseases; however, it was demon-
strated that functional Th1 pathways downregulate
the onset and progression of IL-12-deficient mice.3%4°

The relationship between CD and periodontal health
was aimed to determine in a study. The higher
plague and bleeding at probing, and deeper peri-
odontal pockets in the CD group than the healthy
control group were found.*'

The evaluation of the effect of 8-week drug therapy
on subgingival microbiota in pediatric patients with
CD was performed and it was observed that sub-
gingival microbiota differed from healthy individuals.
Antibiotic use affected the bacterial population in CD
patients.*? It has been reported a delay in recovery
of CD patients receiving systemic medication after
mucogingival surgeries.*

Habashneh et al., determined the relationship (prev-
alence, severity and extent) between IBD and peri-
odontitis. The prevalence, severity and extent of
periodontitis in IBD group were found to be higher
than systemically healthy group*t. Periodontitis has



Enver A., Ozmerig N.

Cilt: 10, Sayi: 2, 2021 Sayfa: 143-149

an effect on systemic autoimmunity or inflammatory
diseases. It was reported that IBD diseases, espe-
cially peri-anal disease, is associated with periodon-
titis. 4

The cytokine expression in gingival and intestinal
tissues from periodontitis patients with IBD was
measured and it was evaluated whether IBD ac-
tivity incorporate with the amount of gingival cyto-
kines. Cytokine expression (IL-1(3, IL-4, IL-6, IL-
10, IL-21, IL-22, IL-23, IL-25, IL-31, IL-33, IL-17A,
IL-17F, IFN-y, sCD40L, and TNF-a) was evaluated
using bead-based multiplex technology from paired
gingival and intestinal tissues that collected from 21
patients. It was reported that cytokine expression in
gingival tissue influenced by the activity of inflamma-
tory bowel disease.*®

A review study provided an overview of the current
knowledge about the differentiation of Th17 cells
and the role of the IL-17 / IL-23 axis in the pathogen-
esis of immune-mediated inflammatory diseases. It
was also aimed to review the association of these
diseases with periodontitis. It has been concluded
that IL-17 played an important role in inflammato-
ry events that lead to the manifestation of IBD and
many clinical randomized controlled trials proved the
efficacy of cytokine inhibitors that manipulate IL-17
and related pathways in the management.*’

In an investigation of the relationship between PD
and IBD in a meta-analysis study conducted by She
et al., it was demonstrated that periodontitis was sig-
nificantly associated with IBD.*®

Healing after nonsurgical primary/secondary end-
odontic treatment of apical periodontitis (AP) in pa-
tients with IBD treated with anti TNF-a biologic medi-
cations (BMs) was evaluated. Nineteen patients with
22 teeth affected by AP from the gastroenterology
unit of the hospital with IBD under treatment with BMs
formed the study group (the IBD group). Fourteen
patients with 22 teeth with AP, matched by age and
sex, without systemic diseases and not taking med-
ications formed the control group. It was observed
that the treatment of AP in patients taking BMs had
no complications; furthermore, it was associated with
faster healing than the controls. These results support
the possible therapeutic aid of BMs in treating AP.#°

The expression of the cytokines IFN-y, IL-13, IL-4,

IL-6, IL-10, IL-21, IL-22, IL-23, IL-25, IL-31, IL-33, IL-
17A, IL-17F, sCD40L, and TNF-a in gingival tissue
and intestinal mucosa of patients having both peri-
odontitis and IBD was measured. Twenty eight pa-
tients with periodontitis (18 with CD and 10 with UC)
were selected. Gingival and intestinal biopsies were
collected and cytokines expression was evaluated.
It has been reported that the expression of IL-17A,
IL-17F, IL-22, IL-25, IL-33, IL-10, and INF-y was sig-
nificantly increased in gingival tissue in comparison
with intestinal mucosa of patients with periodontitis
and IBD.%®

In an in vitro study, the anti-inflammatory potential of
green and black tea extracts using models related to
PD and IBD was investigated. It was reported that
all tea compounds tested exhibited comparable ef-
fects, including the capacity to reduce the secretion
of pro-inflammatory mediators. The anti-inflammato-
ry properties of tea polyphenols suggested that they
may represent promising preventive or therapeutic
agents.%

CONCLUSION

As a conclusion, it can be stated that there are few
cross sectional and cohort studies in the literature
related with PD and IBD which demonstrates a com-
mon immunoptahogenic mechanisms. Not only host
response, also common bacterial etiology may take
part in both diseases. Mostly investigated mecha-
nisms are cytokine involvement especially in gingival
crevicular fluid in patients with periodontitis and IBD.

There are limited reports regarding the therapeutic
effects of cytokine inhibitors on gingival, periodontal,
and oral mucocutaneous diseases, which could be
due to their restricted indication for severe systemic
conditions, high costs, and many adverse effects.
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