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Abstract
Background
The oral cavity is a very complex environment characterized by numerous
interactions between different tissues, secretions from various glands, foods, air
and microorganisms. Leptin is a hormone-like protein, which plays an important
role in protection of host against inflammation and infection. It exhibits many
physiological properties. Some studies have reported changes in leptin levels
during orthodontic treatment, wound healing, periodontal disease. The aim of
the paper was to review the salivary leptin role in each of these cases.
Methods
Articles published before November 2018 were obtained from PubMed,
Dentistry & Oral Sciences Source. Inclusion criteria were: a) empirically based
b) peer-reviewed.
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Discussion and results
Salivary leptin levels significantly decrease during orthodontic tooth movement
and periodontal diseases. However, it increases while wound healing in the oral
mucosa.
Conclusion
There is a correlation between tooth movement and leptin level. Obese patients
could have lesser tooth movement. This hormone promotes wound healing and
angiogenesis in oral cavity. Leptin concentration in saliva increases in patients
with periodontitis.
Keywords: saliva, leptin, healing, orthodontic tooth movement, periodontitis
Introduction
The oral cavity is a very complex environment characterised by numerous
interactions between different tissues, secretions from various glands, foods,
glands, air and microorganisms. Saliva is the most important fluid in the oral
cavity and salivary markers could reflect the condition of the oral cavity. It
consists mainly of water (99.5%), organic (0.3%) and non-organic components
(0.2%)[1]. It could be an important source of diagnostic biomarkers as an
alternative to blood[2-6]. Assays are available to analyze various salivary
parameters. Problems of cellular debris and turbidity may interfere with many
analytical techniques. Such problems can be solved by centrifugation or
collecting and storing saliva samples at temperatures that stop metabolism[2].
Measurement of leptin in this biomaterial is quite simple. It is a non-invasive
method and could be alternative to blood sampling for detecting oral diseases
and results of orthodontic treatment.[2,7]
Leptin is a 16-KDa, nonglycosylated polipeptide hormone-like produced mainly
by adipocytes and also by the placenta, stomach, skeletal muscles, brain,
salivary glands and osteoblasts. It is also known to exhibit various actions on
body weight hemostasis, lipid metabolism, thermogenesis, bone formation,
angiogenesis, wound healing and hematopoiesis[2,8-16]. Researchers see strong
correlation between saliva leptin level and body mass index BMI. Plasma levels
increase in obese subjects and decrease after weight loss [8,17].
Leptin plays a role of cytokine and hormone. As a hormone, it modulates food
intake, feeling of hunger, fat storage. As a cytokine, it takes part in bone
remodeling-resorption and formation, by two pathways: direct osteoblastic
stimulation or indirect suppressive effect through the hypothalasmus[8,18].
Leptin has similar structure and function with cytokines such as: IL-1, IL-6, IL10, IL-12, granulocyte stimulating factor. It might modulate the host response to
infectious agents and play a role in mounting inflammatory responses in the
body through induction of synthesis of other proinflammatory cytokines and
stimulation of phagocytosis by macrophages[8,19-21].
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The multifunctionality of leptin, wide distribution, noninvasive analysis allows
us to do more researchers about its processes[8,12,13].
The purpose of this study was to systematically review leptin levels and role in
the saliva of various individuals with dental problems.
Materials and methods
A literature review was conducted based on the following databases: PubMed
and Dentistry & Oral Sciences Source, with the use of the key words: saliva,
leptin, healing, orthodontic tooth movement, periodontitis. For analysis, newest
papers published in the years 2000-2018 in the English language were selected.
Inclusion criteria were: 1) empirically-based 2) published in a peer-reviewed
journal 3) comprised saliva samples 4) measured leptin levels. Studies were
excluded if not enough data were available for this review.
Results and discussion
Researchers noticed that leptin concentration decreased after putting orthodontic
force on teeth. In their study Jayachandran et al. discovered grater leptin
concentration in overweight subjects than normal weight individuals. They also
noticed lesser tooth movement in the first ones [8,22].
Umeki et al. reported Ob-R (leptin receptor) expression in the epithelial tissue
and vascular endothelial cells in the oral connective tissue and their positive
influence on RT7 cells (oral mucosa cells). They accelerated the migration of
these cells in the presence of leptin[13]. Khorsad et al. noticed significant leptin
decrease in patients with periodontal diseases[12].
The majority of chosen studies had measure of leptin levels during orthodontic
treatment, periodontitis and wound healing. All leptin measurements were based
on self-report studies.
Orthodontic treatment
Recent studies assessed leptin levels in gingival cervicular fluid (GCF) during
orthodontic tooth movement[23]. It is also expressed in saliva, which is
noninvasive method biomaterial collection and its concentration is high in
comparison with plasma samples.
An inflammatory response localized around the tooth is frequently observed. A
remodeling process takes place in periodontal tissues after the application of
orthodontic forces [1,8,19-21,24,25].
Dilisiz et al. have demonstrated that after force application, several
proinflammatory cytokines tend to increase in the first 24 hours. After that, the
system reaches a new hemostasis until the next force activation. A significant
increase of salivary leptin concentration was seen after 1 hour and decrease after
1 month [8,23].
This decrease is not surprising because periodontal changes always take place
during orthodontics. Changes in the stress strain distribution in the
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periodontium after the application of orthodontic forces start apposition and
resorption processes. These forces compress the PDL fibers(periodontal
ligament) and reduce the space in the pressure area. On the other site, fibers
are stretched, and the result is widening of the periodontal space. However,
another study reported that both bone resorption and apposition can be present
in the tension site, as well as in the site of compression[23,26].
The results of many other studies also showed a significant decrease in saliva
leptin levels of the test teeth, while the control teeth did not demonstrate any
such decrease. This can be correlated to leptin’s bone stimulatory effects, which
could be stronger than its inhibitory effects. Leptin’s bone inhibitory effects are
indirect through the hypothalasmus. It might increase bone mass, which could
delay orthodontic tooth movement [8,22,27].
Furthermore, several studies reported the correlation between salivary leptin
levels and overweight or normal weight individuals. The patients with obesity
had grater mean leptin concentrations and a significantly lesser rate of tooth
movement, the normal weight patients had lower concentrations of leptin but
higher rate of movement[8,22,27,28].
The other findings showed that height was the strongest predictor for leptin
levels in overweight-obese patients. This may be explained by the fact that bone
is crucial source of leptin [29].
Leptin influence on wound healing in the oral mucosa
The oral mucosa is very sensitive to many incentives. The most important are
mechanical stresses, such as abrasions during chewing and biting, chemical or
biological. They often fail to heal, turning into chronic ulceration. Umeki et al.
investigated the physiological role of leptin in wound healing in the oral
mucosa. Healing of the ulcer was completed faster in the leptin-treated group
and more blood vessels were formed in the tissues where leptin was used in
comparison with the control group[13]. It stimulates angiogenesis by supplying
nutrients, oxygen and many bioactive substances[13,16]. Findings show that
vascular and epithelial cells are target cells for leptin. In this study, they
confirmed the possibility that wounds on oral mucosa and skin are healing after
leptin expression. It also prevents the oral cavity of abnormalities such as lichen
planus or stomatitis, which is often result of radiotherapy or chemotherapy for
head and neck cancers[13].
Frank et al. reported leptin influence on various cells proliferation: skin
keratinocytes- expression of epidermal growth factor (EGF) and keratinocyte
growth factor (KGF), lungs epithelial cells, pancreatic beta cells, monocytes,
endothelial cells and hemopoietic cells [14,30].
Umeki et al. explored promoting of wound healing in the oral mucosa by
enhancing angiogenesis and epithelial cell migration. This knowledge could be
useful as a treatment for many patients[13].
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Healthy people and patients with advanced periodontitis
Petersen et al. say that advanced periodontitis affects 10-15% of adults
worldwide. Clinical attachment loss CAL-5mm(clinical attachment loss) or
more[31]. Active cytokines are responsible for the bone loss and connective
tissue damage[12]. Johnson and Serio in 2001 showed that leptin is present in
healthy gingival tissues or marginal inflammation, it increased in the pocket
depth and decreased with the progression of inflammation[32]. Gingiva is a
source of leptin synthesis. Unfortunately, it is not clear which cells produce
leptin in gingiva. Karthikeyan and Pradeep found a significant decrease in leptin
concentration in the GCF during destruction of periodontal tissues[33]. Purwar
et al. concluded that level of salivary leptin level in chronic periodontitis was
significantly lower than in healthy patients. They also found that non-surgical
therapy could induce leptin production[34]. Sattari et al, did not reported
inflammatory role in periodontitis[35]. Selvarajan et al. suggested a potential
protective role for leptin to periodontal health[36]. Khorsand et al. noticed
salivary leptin levels are higher in healthy people and indicate its protective role
in gingival tissues. It promotes osteogenesis through direct effect on osteoblasts.
However, the mechanism has not been explored[12]. Summarizing, they
reported that expression of leptin gene have a significant role in the modulation
of periodontal inflammation.
Bozkurt et al. reported lower leptin levels in GCF in smokers. It showed that
smoking damages the mechanism regulating leptin levels[32]. Aydin et al.
haven’t found crucial differences in salivary leptin concentration between males
and females[37]. Gangadhar et al. examined that leptin levels in patients with
periodontitis was attributed to its release into the blood serum [38].
However, further studies are needed to assess changes in salivary leptin levels in
periodontal diseases.
Conclusion
1.Leptin may be one of the mediators associated with orthodontic tooth
movement. There is a strong correlation between the tooth movement and
salivary leptin concentration.
2.It is greater salivary leptin level in overweight individuals compared with
healthy individuals.
3.Subjects with higher Body Mass Index had lesser rate of tooth movement
compared with normal weight patients.
4.Leptin promotes wound healing in the oral mucosa.
5.Salivary leptin levels decrease significantly, in patients with advanced
periodontitis.
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