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Abstract
A positive correlation between salivary characteristics and Caries resistance in Children has been reported in
literature. Such a correlation is also observed in Down’s syndrome population. The aim of this study is to gather
recent information about various salivary characterestics of Down’s syndrome children. It includes physical, chemical
and ionic properties. Characteristics like Amylase and peroxidase, Protection and Lubrication, Buffering Capacity
and pH of saliva, salivary flow, sIgA, Antimicrobial peptides and ionic composition.
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Salivary Characteristics in Children with Down’s Syndrome

Introduction

Amylase and peroxidase

Down syndrome (DS) is a genetic disorder caused by a trisomy of
chromosome 21 with an incidence of 1: 800 to 1:1000 births [1]. In
India, it has been reported that the incidence of Down’s syndrome
occurs in 1 per 700 births [2,3]. The syndrome is characterized mainly
by mental retardation, cardiovascular, hematopoietic, and
musculoskeletal and nervous system anomalies, as well as other
phenotypic abnormalities [4,5]. Numerous oral manifestations have
been described in DS individuals including low incidence of dental
caries, high incidence of periodontal diseases, mouth breathing
resulting in dry mouth, fissured tongue and lips, high incidence of
mucosal ulcers, candidiasis and acute necrotizing ulcerative gingivitis
[6]. Children with Down syndrome may have different dental
characteristics such as congenitally missing teeth and microdontia.
Often, the teeth are in Angle’s class III relationship with posterior cross
bites due to underdeveloped midfacial region. The tongue has deep
fissures and appears large with a short and narrow maxilla [7]. Based
on literature review worldwide caries prevalence in Down syndrome is
low compared with other individuals. This may be due to factors such
as delay in eruption of teeth, changes in saliva composition, teeth
morphology with less pronounced pits and fissures and different in
microbiota associated to dental biofilm [7].

Amylase, a metallo-enzyme that catalyzes the hydrolysis of the
glucosidic linkages from starch, comprises about 50% of the protein
produced by salivary glands. The disaccharide maltose, which is the
product of amylase action, may be used by microorganisms of the oral
cavity to form acids as polysaccharides, as well as is a contribuent of
the acquired pellicle and therefore, could be available to act as a
receptor for the adhesion of microorganisms to tooth surfaces. Thus
salivary amylase may play an important role in the colonization and
metabolism of streptococci leading to the formation of dental plaque
and caries [8]. Peroxidase is an enzyme with antimicrobial properties.
In the mouth, it is secreted by salivary gland and catalyzes the
oxidation of thiocyanate by hydrogen peroxide to produce oxidized
forms of thiocyanate. The product of the reaction catalyzed by
peroxidase inhibits bacterial growth and, in addition, by consuming
hydrogen peroxide, it prevents the accumulation of this toxic
substance. According to the study done by Siqueira Jr. and Nicolau
showed a reduction of 45% amylase and 45% peroxidase activity in
Down’s syndrome children [8].

One of the major functions of human saliva is to protect dentition
against dental caries. The saliva pH level is ranged between 6.3 and 6.9.
Flow rate and buffering capacity of saliva play an important role in the
organization of oral microbiota because they maintain the saliva pH.
However, in Down syndrome individuals, there may be physiological
alterations in the saliva flow rate and its composition which are
fundamental to colonization of the microorganisms. These changes
will reduce the protective function of saliva on the tooth surfaces [7].
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Protection and Lubrication
Saliva forms a seromucosal covering that lubricates and protects the
oral tissues against irritating agents. This occurs due to mucins
(proteins with high carbohydrate content) responsible for lubrication,
protection against dehydration, and maintenance of salivary
viscoelasticity. Xerostomia (dry mouth) is a condition that occurs
when there is not enough saliva to hydrate the oral tissues. In Down
syndrome patients it is usually caused by mouth breathing. Mouth
breathing is common in Down syndrome because patients often have
difficulty breathing because of smaller nasal passages and a large
protruding tongue. Often present is a fissured/cracked tongue, lips, and
other oral tissues. Increase in sticky plaque and hard bacterial deposits
due to dry mouth and decreased dexterity with tooth brushing and
flossing [9].
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Buffering Capacity and pH of saliva
The ability of saliva to buffer acids is essential for maintaining pH
values in the oral cavity. The salivary buffering system facilitates
neutralization of acids produced by bacteria in the oral cavity [8]. The
buffering capacity of both stimulated and unstimulated saliva involves
three major buffering systems, namely the bicarbonates, phosphates
and proteins. Buffering capacity of Down’s syndrome group was
significantly higher probably this could have been the reason for the
low prevalence of caries in Down’s syndrome children [9]. The results
by Siqueira et al., shows buffering capacity was found to be high in
Down’s syndrome children compared to control group [10]. The pH
values are higher in Down’s syndrome subjects. These results coincided
with the study done by Yarata in Down’s syndrome children [11].
Salivary pH of children who were immune to caries was higher than in
those who were susceptible. This showed an inverse correlation
between DMF and pH value. The statistically significant inverse
correlation between pH value and DMF coincide with the work of
Mandel and Zhou, as both reported a higher pH in saliva of persons
immune from caries than in those who were susceptible [12,13].

phosphorus by phospomolybdate/UV method [21,22]. However the
salivary phosphorus level was statistically higher in Down’s syndrome
children group than control group. These results coincide with the
study done by Winer and Feller [14] in mongoloid patients but in
contradiction to results obtained by study done by Siqueira et al [23].

Conclusions
•

•

•

The trisomy in Down’s syndrome manifests itself in the salivary
glands. As a result, a different salivary environment of electrolytes
is created, that interferes in the caries process, leading to lower
caries rates among Down’s syndrome children.
The low caries index observed in Down’s syndrome children
compared to normal healthy children is associated to the higher
pH, lower St. mutans count and higher concentration of salivary
electrolytes.
Higher pH level, increased inorganic ions and high buffering
capacity could be attributed for low DMFT in Down’s syndrome
children.

Salivary flow
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