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Poor oral hygiene as trigger of diabetes mellitus progressiveness
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ABSTRACT

Diabetes mellitus is a systemic disease with several major complications affecting both the quality and length of life. The disease
is characterized by increasing susceptibility to infection that important risk factor for oral infection progressiveness; periodontitis,
infection or lesions. Infection progressiveness and inflammation can increase blood cytokines. The cytokines modulate cells up and
down regulation moreover apoptosis or necrosis cells. The increasing of the blood cytokines that implicate in the process of pancreatic
β-cell destruction is not fully understood. Poor oral hygiene stimulate proinflammatory cytokines (such as: IL-1, IL6, TNF-alpha,
etc.) and make chronic infection worse. IL-1β and/or TNF-α plus IFN-γ induce β-cell apoptosis via the activation of
β-cell gene networks under transcription controlling factors, such as NF-κβ (nuclear factor-κβ) and STAT-1 (signal transducers and
activators of transcription-1). Others mechanism of the decreased β-cell function may activate cytokines stimulated macrophages.
The presence of activated macrophages within pancreatic islets in insulin-dependent diabetes mellitus suggests an involvement of
ß-cell death. This paper describes that poor oral hygiene are high predisposition on the diabetic progressiveness.
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INTRODUCTION

 The oral cavity is a continuous source of infectious
agents, and it often reflects progression of systemic
pathologies or multiple disease. Diabetes is worldwide
problem. The disease characterized by an increased
susceptibility to infection, poor wound healing, and
increased morbidity and mortality associated with disease
progression.1–4 Diabetes is also recognized as an important
risk factor for more severe and progressive periodontitis,
infection or lesions resulting in the destruction of tissues
and supporting bone that form the attachment around the
tooth.1 The mechanistic studies have examined the potential
effects of periodontal infection in the presence periodontal
tissue destruction related to an altered inflammatory
response.2,3,4 The connection between periodontal disease
and diabetes based on information in the literature and to
discuss proper management and referral of patients who
have signs and symptoms of periodontal disease and other
oral complications. Process of infection and inflammation
can increase cytokines secretion in blood. Various oral
complications of the booming cytokines on diabetes that
implicated to the multiple organ diseases are unclear.3

Therefore the implication in the process of pancreatic
β-cell  destruction is not clearly understood.
Proinflammatory secreted cytokines (IL-1, IL6, TNF-alpha,
ect.) increase on poor oral hygiene. IL-1ß and/or TNF-α
plus IFN-γ induce β-cell apoptosis via the activation of
β-cell gene networks under the control of the transcription
factors NF-κB and STAT-1.5,6 The others mechanism may

be activated by macrophages, which its cytokine stimulated
for necrotic process. The presence of activated macrophages
within pancreatic islets in insulin-dependent diabetes
mellitus suggests an involvement of β-cell death by necrosis
of β-cell death.7 These investigations show which poor oral
hygiene are high predisposition of diabetic progressiveness.

Oral diabetic base problems
Diabetes and periodontal disease are common chronic

diseases observed in the U.S. population. These diseases
are thought to be associated biologically, and a number of
reviews and studies have proposed mechanisms to explain
the relationship, including microvascular disease, changes
in components of gingival crevicular fluid, changes in
collagen metabolism, an altered host response, altered
subgingival flora, genetic predisposition, and non
enzymatic glycation.4

During infection in diabetes, inflammatory cytokines
induce regulated changes in the host’s internal milieu.
Recent evidence indicates that these cytokines are
constitutively produced, their production is increased by
environmental stressors other than microbes, and
they modulate "normal" physiological processes.8

Concentrations of pro-inflammatory cytokines are
increased in the intestinal mucosa infection.
Polymorphonuclear neutrophil granulocytes (PMN) are the
most abundant cell type in intestinal lesions, but Interleukin
10 (IL-10) secretion is an important contra-inflammatory
cytokine which induces down regulation of pro-
inflammatory cytokines.9
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Diabetes mellitus is a systemic disease with several
major complications affecting both the quality and length
of life. These oral complications are periodontal disease
(periodontitis), decrease function of T cells, B cells and
phagocytes on the oral cavity poor wound healing
periodontal.10 The infection then leads to formation of
pockets between the teeth and gums signaling breakdown
of the periodontal apparatus and bone.11,12,13 In these factors
may also be possible for the oral infection to predispose to
systemic disease and this predisposes to chronic
inflammation and periodontitis exacerbation. These
processes can increases cytokines in blood. These cytokines
can produce an insulin resistance syndrome similar to that
observed in diabetes and initiate destruction of pancreatic
beta cells leading to development of diabetes. It may also
be possible for chronic periodontitis to induce diabetes.3,4

Diabetes can lead to disturbance of the salivary secretion
that markedly increased dental caries, parotid gland
enlargement, inflammation and fissuring of the lips
(cheilitis), inflammation or ulcers of the tongue and buccal
mucosa, oral candidiasis, salivary gland infection.14

Cracking, fissuring of the oral mucosa, burning mouth
syndrome, and white lesions of the oral mucosa are
increased in frequency.15 Chronic diabetes caused salivary
hypo function. Salivary hypo function may predispose for
secondary oral mucosal diseases. In these patients the
protective coating of saliva is reduced or absent, leaving
the oral mucosa more vulnerable can result in infection of
the dental pulp and tooth abscess.11,13,15

Systemic problem of inflammation
Diabetes is chronic diseases and also recognized as an

important risk factor for more severe and progressive
infection and inflammation.1,15 E. coli administration
significantly increased serum pro-inflammatory cytokines
such as interleukin (IL)-1β, IL-6, and tumor necrosis
factor-χ and brain IL-1β levels beginning at the 6-h time
point.16 Cytokines act in concert with specific cytokine
inhibitors and soluble cytokine receptors to regulate the
human immune response. Their physiologic role in
inflammation and pathologic role in systemic inflammatory
states are increasingly recognized. Major anti-inflammatory
cytokines include interleukin (IL)-1 receptor antagonist,
IL-4, IL-6, IL-10, IL-11, and IL-13 are recognized.17

Pro-inflammatory cytokines are IL-6, TNF-α, IL-1β,
IL-8, IL-10 and IL-1 in the tissues inflammation likes
rheumatoid arthritis that whom levels of IL-6, IL-8,
TNF-α, IL-1β and IL-10 were significantly elevated.18 Oral
infections, especially periodontitis, as a causal factor for
systemic diseases12. Infectious diseases and other sources
of inflammation in lifetime exposure can decrease life
quality of organs. In the cohorts across the life-span since
1751 in Sweden represents inflammatory processes that
persist from early age into adult life.19

In vitro studies of human monocytes with diabetes have
shown a hyper responsive phenotype with over expression
of pro-inflammatory mediators such as interleukin-1β

(IL-1β), tumor necrosis factor-α (TNF-α), and
prostaglandin E2. In similar in vivo studies, patients with
periodontitis and diabetes were found to have significantly
higher levels of local inflammatory mediators compared
to systemically healthy individuals with periodontal
disease.20 IL-1 may exert neurotoxic or neuroprotective
actions. Interleukin-1 (IL-1) participates in diverse forms
of brain damage including ischemia, brain trauma, and
excitotoxic injury. Administration of low doses of IL-1
markedly exacerbates these forms of brain damage, whereas
blocking IL-1 release or actions reduces neuronal death.
IL-1 receptor antagonist (IL-1ra) is also up regulated by
brain damage (mainly by neurons) and acts as an
endogenous inhibitor of neuron degeneration, presumably
by blocking IL-1 actions on its receptor that can damage to
pancreas cells.5,21

 Concentrations of pro-inflammatory cytokines are
increased in the intestinal mucosa infection.
Polymorphonuclear neutrophil granulocytes (PMN) are the
most abundant cell type in intestinal lesions, but interleukin
10 (IL-10) secretion is an important contra-inflammatory
cytokine which induces down regulation of pro-
inflammatory cytokines and plays a protective role in blood
vessels during diabetes.8,22,23 IL-10 is an immuno-
suppressive cytokine or induces down regulation of pro-
inflammatory cytokines in the immune system.
IL-19 belongs to the IL-10 family, which includes IL-10,
IL-19, IL-20, IL-22. Little is known about the biologic
function and gene regulation of IL-19. To understand the
gene regulation of human IL-19, we identified a human
IL-19 genomic clone and analyzed its promoter region.
Treatment of monocytes with mouse IL-19 induced the
production of IL-6 and TNF-α. It also induced mouse
monocyte apoptosis and the production of reactive oxygen
species. The results indicated that mouse IL-19 may have
some important roles in inflammatory responses due to the
regulation of IL-6 and TNF-α and induces apoptosis.8,24

DISCUSSION

Modulation cytokine in pancreas damage
Pancreatic Beta cells damages are caused by mechanism

of (1) apoptotic (2) acidosis were increased inflammatory
and necrotic. Tissue acidosis is an important feature of
inflammation. Acid-sensing ion channels (ASICs) transcript
levels were increased in inflammatory conditions in vivo.
Now, we have found that this increase is caused by the
proinflammatory mediators NGF, serotonin, interleukin-
1, and bradykinin. IL-1 is a proinflammatory cytokine that
plays important roles in inflammation. However, the role
of this cytokine under physiological conditions is not known
completely. These observations suggest that IL-1 plays an
important role in lipid metabolism by regulating insulin
levels and lipase activity under physiological conditions.25

Interleukin-1ß appears to be among the most important
inflammatory mediators, causing pancreatic islet
dysfunction and apoptosis through the up-regulation of
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inducible nitric oxide (NO) synthase.26 Cytokines have been
shown to have dramatic effects on pancreatic islets and
insulin-secreting beta-cell lines. It is well established that
cytokines such as interleukin-1beta (IL-1beta), tumor
necrosis factor-alpha (TNF-alpha), and gamma-interferon
(IFN-gamma) inhibit beta-cell function and are cytotoxic
to human and rodent pancreatic islets in vitro.5 The indicate
that IL-1beta-stimulated JNK (c-Jun NH2-terminal kinase)
activity may be distinctly targeted to cytoplasmic and/or
membrane compartments in clonal insulin-producing cells,
and that JIP (JNK-interacting protein) may serve to localize
JNK activity to specific substrates.27 Decreasing of
intracellular JNK signaling and confer long-term protection
to pancreatic beta-cells from IL-1beta-induced apoptosis

Type 2 diabetes. Advances in the molecular biology of
insulin resistance and ß-cell dysfunction increasingly
support a role for inflammatory mediators, particularly
cytokines, and elements of the innate immune system in
the pathogenesis of type 2 diabetes. Cytokine production
as a consequence of an infectious challenge could
potentially contribute to insulin resistance in a number of
ways, including 1) modification of insulin receptor
substrate-1 by serine phosphorylation, 2) alteration of
adipocyte function with increased production of free fatty
acids, and 3) diminution of endothelial nitric oxide
production.28,29 In fact, cytokine-induced mechanisms have
been suggested to participate in the ß-cell damage.

Type 1 diabetes. Type 1 diabetes is an organ-specific
autoimmune disease characterized by the destruction of the
ß-cells within the islets of Langerhans. The elimination of
ß-cells is caused by self-reactive T-cells that infiltrate the
pancreatic islets (insulitis). Controversy exists as to the
events that initiate the activation of the islet-reactive T-
cells. However, many studies have established that
apoptosis is the major mechanism by which ß-cells are
destroyed. A possible role for macrophage defective
phagocytosis in the pathogenesis of type 1 diabetes. The
ß-cell autoimmune destructions are induced by
interventions that block ß-cell destructive leukocytes (T
cells and macrophages) and their cytotoxic products (e.g.,
cytokines, perforin, granzymes, FasL/Fas). Type 1 diabetes
is an organ-specific autoimmune disease that is mediated
by autoreactive T cells. It showed that administration of a
soluble dimeric peptide "major histocompatibility complex
(pMHC) class II chimera (DEF). Autoreactive CD4+ T cells
via alteration of early T cell receptor signaling and
stimulation of interleukin 10"secreting T regulatory type 1
cells in the pancreas. Soluble dimeric pMHC class II may
be useful in the development of immunospecific therapies
for type 1 diabetes. Analysis of the autoimmune nature of
type 1 diabetes has led to attempts at prevention by two
major approaches. First, the anti-inflammatory cytokines
interleukin 4 (IL-4), IL-10, IL-11, IL-13 and transforming
growth factor-β (TGF-β), antibodies specific for the
proinflammatory cytokines interferon-γ (IFN-γ) and tumor
necrosis factor-α (TNF-α), TCR-CD3 complex, CD4 and
CD8 coreceptors, CD25 activation marker or CD40 ligand

(CD40L) and B7-2 costimulatory molecules. These
reagents have a variety of side effects that call into question
the ethics of applying them to asymptomatic humans.
Second, there is the possibility of using immunospecific
therapy to induce tolerance in autoreactive T cells.30

Macrophage interactions with apoptotic cells can
suppress inflammatory responses, but cell death by
apoptosis may triggered by inflammation. TLR ligands
induced early and sustained secretion of TNF-α,
macrophage-inflammatory protein (MIP) 1α and MIP-2
with later secretion of IL-10, IL-12, and TGF- 1; apoptotic
cells alone stimulated late TGF-β1 secretion only. The
combination of apoptotic cells and TLR ligands enhanced
early secretion of TNF-α, MIP-1α, and MIP-2 and increased
late TGF-β1 secretion, while suppressing late TNF-β,
IL-10, and Il-12 by mechanisms which could nevertheless
be overridden by IFN-γ.31 In addition to their well known
immune and proinflammatory activities, IFNs possess
homeostatic functions that limit inflammation and tissue
destruction in a variety of conditions. The mechanisms
underlying the homeostatic actions of IFNs are not well
understood. IFNs completely suppressed the activation of
IL-1 signal transduction pathways in macrophages. The
mechanism of IFN-mediated inhibition of IL-1 action and
signaling was modulation of IL-1R expression, which was
also observed in vivo. IFN-γ-mediated down-regulation of
IL-1R type I expression was dependent on Stat1, a
transcription factor typically considered to be a key
mediator of macrophage activation by IFNs. These results
identify cellular and molecular mechanisms that contribute
to the homeostatic role of IFNs in limiting inflammation
and associated tissue destruction.32 Other addition to
apoptosis being the main mechanism by which ß cells are
destroyed, β-cell apoptosis has been implicated in the
initiation of type 1 diabetes mellitus through antigen cross-
presentation mechanisms that lead to β-cell-specific T-cell
activation. Caspase-3 is the major effector caspase involved
in apoptotic pathways. Despite evidence supporting the
importance of β-cell apoptosis in the pathogenesis of type
1 diabetes, the specific role of caspase-3 in this process is
unknown.33 Fas seems to be implicated in β-cell apoptosis
via an intracellular death domain and proinflammatory
cytokines can induce up-regulation of Fas expression on
β-cells, making them susceptible to apoptosis in the
presence of agonistic anti-Fas antibodies or interaction with
Fas-ligand (FasL, CD95L)-expressing T-cells. The role of
Fas in β-cell apoptosis is still under debate and has been
challenged by several studies. In addition, up-regulation
of several anti-apoptotic members of the Bcl-2 family of
proteins, such as Bcl-2 and Bcl-xL has been closely
associated with increased resistance to apoptosis and
potentially to diabetes susceptibility.34

Diabetic progressiveness on the quality of oral hygiene
Periodontitis can cause factor for systemic diseases.12

Infectious diseases and other sources of inflammation in
oral are excessively, especially adult life.19 Uncontrolled



22 Maj. Ked. Gigi. (Dent. J.), Vol. 39. No. 1 January–March 2006: 19–23

diabetes and low of oral hygiene evoked chronic infection
and diabetic progressiveness.3,4,11 Infection progressiveness
and inflammation can be fluctuation of blood cytokines.8,20

The blow up blood cytokines that implicated in the process
of pancreatic β-cell destruction is not fully understood.
Secretion of proinflammatory cytokines (IL-1, IL6, TNF-
alpha, ect) increase on poor oral hygiene (infection and
inflammation). IL-1β and/or TNF-α plus IFN-β induce
β-cell apoptosis via the activation of β-cell gene networks
under the control of the transcription factors NF-κB and
STAT-1.5,24,26,32,35 This argues against a unifying
hypothesis for the mechanisms of β-cell death in type 1
and type 2 diabetes and suggests that different approaches
will be required to prevent ß-cell death in type 1 and type 2
diabetes.36 Others investigation showed that combination
of IL-1β plus interferon-γ causes a time-dependent increase
in apoptotic cells in the β-cells (Figure 1). 6

The others mechanism of the decreased ß-cell function
maybe activated macrophages. The presence of activated
macrophages within pancreatic islets in insulin-dependent
diabetes mellitus suggests an involvement of ß-cell death
by necrosis of ß-cell death.37 These investigations show that
poor oral hygiene are high predisposition of diabetic
progressiveness.

Diabetes is chronic diseases and also recognized as an
important risk factor for more severe and progressive
infection and inflammation in oral. Infection
progressiveness and inflammation in oral can increase
blood proinflammatory cytokines. Incremental of the
cytokines may play important roles in pancreatic ß-cells
islet destruction. Diabetic Patient ought to preserve oral
hygiene to avoid progressiveness these disease.
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