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REVIEW / DERLEME

Lipids and Their Importance in Dentistry

Lipidler ve Dis Hekimligindeki Onemi

Ozge CIBUK®, Aysen YARAT

Abstract

Lipids in the structure of cell membranes in the oral environment
determine the elasticity, fluidity and permeability of the cell
membrane and participate in intercellular transport and signal
transduction pathways between the salivary glands and other
tissues. Lipids are also important main components of saliva. The
properties and number of lipid component in cells and tissues vary
according to various physiological and pathological conditions.
Identification of lipids, which play a major role in disease states, is
used to evaluate the diagnosis and treatment response of diseases.
This also applies to various oral diseases. For example, in the
presence of chronic periodontititis, caries and calculus, the amount
of lipids in saliva increases. Oral surface lipids of pathogenic
bacteria such as Porhynomonas gingivalis, one of the main bacteria
causing periodontitis, also cause negative effects.

Keywords: Lipids, saliva, oral health

Oz

Ag1z ortamindaki hiicre zarlarinin yapisinda bulunan lipidler,
hiicre zarinin elastikiyetini, akigkanhigimi ve gegirgenligini
belirler ve tiikiiriik bezleri ile diger dokular arasinda hiicreler
arast tasima ve sinyal iletim yollarina katilirlar. Lipidler
ayrica tikiriigin - 6nemli ana bilesenleridir. Hicrelerdeki
ve dokulardaki lipid bileseninin ozellikleri ve sayisi cesitli
fizyolojik ve patolojik kosullara gore degisiklik gosterir. Hastalik
durumlarinda 6nemli bir rol oynayan lipidlerin tanimlanmasi,
hastaliklarin tan1 ve tedavi yanitint degerlendirmek i¢in kullanilir.
Bu ayni zamanda ¢esitli agiz hastaliklart igin de gecerlidir.
Ornegin kronik periodontititis, ¢iirik ve dis tas1 varliginda
tiktirtikteki lipit miktar1 artar. Periodontitise neden olan ana
bakterilerden biri olan Porhynomonas gingivalis gibi patojenik

Ozge Cibuk (&)

Marmara University, Faculty of Dentistry, Basibiiyiik Saglk Yerleskesi,
Basibiiyiik Yolu 9/3 34854, Basibiiyiik / Maltepe / Istanbul, Turkey

e-mail: ozgecibuk@hotmail.com

Marmara University, Faculty of Dentistry, Dentist

Aysen Yarat
Marmara University, Faculty of Dentistry, Department of Basic Medical
Sciences, Biochemistry, Istanbul, Turkey.

Submitted / Gonderilme: 07.09.2020 Accepted/Kabul: 08.10.2020

bakterilerin oral yiizey lipidleri de olumsuz etkilere neden olur.
Anahtar Kelimeler: Lipidler, tiikiiriik, agiz sagligt

Lipids and Saliva

Lipids are apolar compounds that are insoluble in water but
soluble in organic solvents

[Alturfan, 2019].
triglycerides, glycerophospholipids,
sterol lipids [Slomiany et al., 1983]. The physical condition

Saliva contains fatty acids,

sphingolipids and

of lipids in saliva is not fully known. Since they are water-
insoluble apolar compounds, they should be complexed
with the help of a carrier in order to exist in saliva. Saliva
lipids are mostly released from the large salivary glands in
the mouth, but cholesterol and some fatty acids can pass
directly from serum to saliva [Murty et al., 1985]. The
cholesterol concentration in the saliva of healthy adults
reflects cholesterol levels in serum. Limited information
is still available on the relationship between salivary lipids
and systemic diseases. As a result of the studies, lipids
are important in cases such as Cystic Fibrous, Sjogren’s
early childhood
periodontitis, preventive dentistry applications, sphingolipid

Syndrome, caries, caries, calculus
and serine dipeptide lipids of Porhiynomonas Gingivalis,
calcium-phosphate-lipid system, use of lipids in systemic

toxicity of local anesthetics.

Lipids and Cystic Fibrous

Submandibular saliva from patients with cystic fibrous, a
genetically transmitted disease that affects all the glands of
the body, contains 66% more lipids than a healthy individual
[Matczuk et al., 2017]. These patients’ saliva contains 54%
more fatty acids, 35% more triglycerides and 42% more
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cholesterol than a healthy individual [Slomiany et al.,
1985]. In addition, the amount of phospholipids present in
the saliva of these patients is 2 times higher than those of the
healthy [Fernandis and Wenk., 2007].

Lipids and Sjogren’s Syndrome

Another disease is genetically transmitted Sjogren’s
Syndrome, in which the salivary glands are directly affected.
Patients with Sjogren’s Syndrome have a 2-fold higher level
of salivary lipid originated from parotis gland than those
in the healthy [Quehenberger et al., 2010]. Parotid-derived
saliva has been found to contain 4 times more glycolipids
and 20 times more phospholipids than healthy people [Bligh

and Dyer., 1959].

Lipids and Pellicle

All surfaces in the oral cavity are covered with organic
material called pellicle [Schweigel et al., 2016]. It is a
homogenecous, membranous, cell-free film layer formed after
tooth eruption. Inside the pellicle there are lipids, proteins
and glycolipids that pass through saliva or gingival fluid.
This pellicle is selectively permeable to ions, it also plays a
role in the process of caries and erosion. In addition, lipids
present in the pellicle protect the tooth demineralization
[Hannig and Hannig., 2014]. This protection function takes
place when the lipids in the pellicle stop the diffusion of
acids produced by acid-producing bacteria. In this way,
the size of the demineralization of the tooth covered with a
pellicle is under control [Slomiany et al., 1990].

Lipids and Tooth Enamel and Dentine

Tooth enamel and dentine naturally contain lipids. There is
no difference between the sclerotic dentine located near the
pulp chamberand the level of cholesterol and/ or triglycerides
contained in a normal dentine. The saliva of the people with
caries secreted from the parotid and submandibular salivary
glands contains more lipids than those without caries. The
main reason for this change in lipid concentration is the
fraction of neutral lipids and phospholipids. In addition, the
saliva of people without caries contains much less free fatty
acids, triglycerides, cholesterol esters, phospholipids, free

cholesterol and monoglycerides [Slomiany et al., 1982].

Lipids and Dental Calculus

The main ingredient of the calculus in the mouth is minerals.
The calculus is formed by the hardening of the microbial
dental plaque. The organic content of the dry matter is
54.9% protein and 10.2% lipid. Teeth lipids contain high
amounts of free fatty acids and less triglycerides, glycolipids
and phospholipids. People with more calculus have a 50%
higher lipid rate in their saliva than those with less calculus
[Cajka and Fiehn., 2014].

Lipids and Early Childhood Caries

Early childhood caries one or more caries occurring in the
primary teeth of children under 6 years of age are defined
as missing and filled tooth surface due to caries. It is also
known that lipids increase glucoseyltransferase enzyme
activity, which enhances the cariogenic potential of oral
microorganisms [Zaura and Twetman., 2019]. Attractive
hydrophobic forces change between the lipophilic molecules
on the cell surface of bacteria as a result of the increase in
lipid level in saliva. This change facilitates the attachment
of harmful bacteria in saliva to the pellicle layer of the
tooth. The total lipid and triglyceride levels in the saliva of
children with early childhood caries are higher compared to
children without caries, but there is no specific difference in
saliva cholesterol levels [Shama et al., 2019]. The increase
in the ratio of total lipids and triglycerides may be due to
the fact that children with early childhood caries consume
more sugary, fatty nutrients [Evans et al., 2013, Kasbek
and Verrips., 1994]. These children had a lower saliva flow
rate compared to healthy children. This is also effective in
caries formation. It has also been shown that the number of
bacteria in the saliva of children with early childhood caries
is higher [Kaewkamnerdpong and Krisdapong., 2018].
The excess number of bacteria in saliva serves as a lipid
source for saliva. Periodontitis is an inflammatory disease
that affects the periodontium, the supporting tissues around
the tooth. When serum lipid levels of periodontitis patients
were examined, it was observed that they were higher than
healthy people.

Lipids and Periodontitis

The presence of periodontitis increases the level of
triglyceride and total cholesterol in serum. When the
periodontitis patients’ triglyceride and cholesterol levels
were compared with those of healthy people, the difference
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was not significant. However, contrary to this situation
in some studies, triglyceride and cholesterol levels were
significantly higher [Thomas et al., 2017]. Age is a factor
that increases the effect of chronic diseases. Considering this
factor, the difference in serum triglyceride, cholesterol and
LDL (Low density lipoprotein) levels of older periodontitis
patients increased compared to the healthy ones. The increase
in the severity of periodontal disease causes an increase in
triglyceride levels. However, contrary to this situation, no
relation was observed between periodontal disease degree
and cholesterol level. Also, there is no difference in VLDL
(Very low density lipoprotein) and HDL (High density
lipoprotein) levels between groups. Today, periodontitis is
accepted as a complication of Diabetes Mellitus. It is said that
there is a bilateral relationship between two chronic diseases.
Periodontitis and Diabetes Mellitus are diseases that lead to
the production of various means of inflammation. Today,
there are studies showing that Type 2 Diabetes Mellitus
is related to the increase in the prevalence and severity of
periodontal disease [Mealey and Oates., 2006]. When lipid
profile analysis of a healthy chronic periodontitis patient and
chronic periodontitis patient with Type 2 Diabetes Mellitus
were compared, TC (Total cholesterol), VLDL-C (Very low
density lipoprotein cholesterol) and TGL (Triglyceride)
levels HDL-C (High
density lipoprotein cholesterol) and LDL-C (Low density
lipoprotein cholesterol) levels did not show a significant

significantly increased, while

change. As a result of these findings, it is understood that
chronic periodontitis has systemic symptoms. In addition,
it shows that the evaluation of the lipid profile may be a
possible marker for chronic periodontitis.

Lipids and Preventive Dentistry

Dentistry applications are divided into two as preventive
dentistry and treatment applications. Preventive dentistry
for children is a life-long process that begins 6 months after
the first tooth lasts [Curzon., 2015] It is assumed that the
lipophilic components modulate the process of bioadhesion
to the oral hard tissues, as well as to the composition
and substructure of the initial oral biofilm or pellicle
[Kensche et al., 2013]. Thus, lipids can be characterized
as components with hydrophobic properties that prevent
bacterial colonization on the outer surface and ultimately
reduce caries sensitivity [Azizi et al., 2003]. In case of
exposure to a lipid-enriched topical acid, the teeth can be
more resistant to demineralization and therefore abrasive
mineral loss is reduced. In addition, anti-inflammatory

effects have been observed on oral soft tissues. However,
only limited information is available for these beneficial
effects. Neither the saliva and the pellicle lipid composition
nor the interactions of lipids with the initial oral biofilm and
the pellicle layer have been adequately studied. However,
edible oils can be considered as a light supplement for the
prevention of caries, erosion and periodontal diseases. The
calcium-phosphate-lipid system has been successful in
various treatment strategies due to its effective encapsulation
ability and antimicrobial properties [Satterlee and Huang.,
2016].

Due to the fact that lipids are easily designed, synthesized
and characterized, they have wide application areas [Zhi
et al.,, 2018, Williams and Grant., 2019]. Many factors
on the surface of the nanoparticle used in the calcium-
phosphate-lipid system can affect blood retention time
and organ-specific accumulation [Alexis et al., 2008, Nuti
et al., 2018]. Pulp viability of the young immature tooth
is important for root development and the formation of a
repertoire dentine because it is easily affected by external
factors. Irreversible pulpitis in an immature permanent tooth
disrupts root development, causing further loss of function
and reduced tooth retention time. It has been proven that the
calcium-phosphate-lipid system, a commonly used vector,
suppresses the expression of inflammatory cytokines and
promotes osteoodontogenic differentiation of dental pulp
stem cells by demonstrating itself as a biocompatible anti-
inflammatory material [Zhu et al., 2019]. The calcium-
phosphate-lipid system has a broad application prospect
due to its bioactivity and flexible physical property, and
therefore represents a promising pulpal regeneration
material to improve the response of dental pulp precursor
cells [Reich et al., 2013].

Sphingolipid and Serine Dipeptide Lipids of
Porhynomonas Gingivalis

Porhynomonas gingivalis is not the only important agent
in peridontitis but as the keystone in the task group. The
periodontal pathogen Porphyromonas Gingivalis, which acts
as a keystone, produces phosphorylated dihydroceramide
lipids (sphingolipids) such as phosphoethanolamine
dihydroceramide =~ (PEDHC) and  phosphoglyceride
dihydroceramide (PGDHC) lipids [Olsen and Nichols.,
2018]. Bacterial serine dipeptide lipids are known to support
inflammatory processes and are detected in human tissues
associated with periodontal disease or atherosclerosis.
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Bacterial sphingolipids and serine dipeptide lipids are
classified as virulence factors because they have important
biological properties that affect inflammation and host
responses. The serine dipeptide lipids of Porhynomonas
Gingivalis cause alveolar bone loss in chronic periodontitis
by promoting the differentiation of osteoblast functions
and the activities of osteoclasts [Tsuda et al., 2005].
Lipid components are used by the periodontal pathogen
Porhynomonas Gingivalis for entry into host epithelial cells
[Tsuda et al., 2008]. Porhynomonas Gingivalis produces
virulence factor with capsule rich in polysaccharide. The
liposaccharide of Porhynomonas Gingivalis is thought to be
important in bone destruction in periodontitis. Sphingolipids
and serine dipeptide lipids of Porphynomonas Gingivalis are
particularly associated with the basic pathological features
of periodontitis. It also produces many cellular effects,
including promoting osteoclastogenesis and inhibition of
osteoblast function [Olsen and Nichols., 2018].

Lipids and Local Anesthetics

Dentists use local anesthetics to routinely relieve pain in
their daily treatments. During treatment, systemic toxicity
may develop in overdose of local anesthetics. The lipid
solution is used for the treatment of systemic toxicity
[Oksuz et al., 2018]. The lipid solution is an emulsion of
soybean oil, egg phospholipids and glycerin; It is available
in 10%, 20% and 30% concentrations. Overdose exposure,
anatomy and other patient-specific factors can cause
systemic toxicity. Tongue and lip numbness, metallic taste
in the mouth, tinnitus, dizziness and convulsions, including
cardiovascular stimulation effects, respiratory depression
and loss of consciousness, hypertension, post-bradycardia
arrhythmia, cardiac collapse, cardiac arrest are present
signs of systemic toxicity [Jensen-Gadegaard et al., 2011].
If one or more signs of systemic toxicity are present, local
anesthesia injection should be stopped immediately. Then
the patient’s airway should be checked and 100% oxygen
administration should be started. IV (Intravenous) lines
should be placed and benzodiazepines should be used
if seizures develop. During cardiac arrest, the clinician
should begin CPR (Cardiopulmonary Resuscitation). An IV
(intravenous) bolus of the 1.5 mg / kg lipid solution should
then be administered. If cardiac arrest continues after 1
minute of CPR, 15 ml/ kg / h lipid solution infusion should
be initiated. Bolus lipid infusion can be repeated up to 3
times and should be given every 5 minutes. CPR should
be continued until the maximum dose of lipid solution of

12 mL / kg is applied. The 20% concentration of the lipid
solution should be available at the dentists’ clinic, despite
the development of systemic toxicity [Basaranoglu et al.,
2010].

Conclusion

Lipids are one of the main components of saliva. In the case
of'illness and health, the amount, composition and properties
of lipids can vary. In terms of dentistry, lipids are important
in cases such as caries, early childhood caries, calculus,
Sjogren’s Syndrome, cystic fibrous, chronic periodontitis,
and their amounts in saliva vary. Identification of lipids,
which have a major role in oral diseases as well as in various
diseases, may be important for evaluating the diagnosis and
treatment response of diseases.
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