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Abstract: Odontogenesis is a complex process
that involves highly coordinated cellular
and molecular events, which culminate
in the formation of dental elements. The
proper formation and development of the
dentition are fundamental processes, and
nutrition is of special relevance to the oral
tissues. Knowing that dental formation and
development begin in the gestational period,
the influence of maternal health on possible
oral pathologies subsequent to the child can
be highlighted. The present study aimed to
carry out a systematic review of the literature
on the effects of vitamin supplementation
on odontogenesis in the gestational and
postnatal  period.  Articles  published
since 1965 on the relationship of vitamin
supplementation on intra and extrauterine
odontogenesis were searched through
PubMed, Scopus and SciELO electronic
databases, using the keywords “Vitamins in
odontogenesis, vitamin supplementation in
tooth eruption, nutrition and tooth eruption”.
Malnutrition in general is capable of affecting
odontogenesis in all its phases, involving
the pre and postnatal periods. Vitamin D is
effective when its plasma concentration is
not below the reference values in all phases of
the individual. In this study, one can observe
the functionality of more randomized studies
related to the subject, where one can verify the
need for vitamins in oral development.
Keywords: Tooth eruption, Nutrition,
Odontogenesis, Vitamins.

INTRODUCTION

Odontogenesis consists of a complex
process that involves highly coordinated
cellularand molecular events, which culminate
in the formation of dental elements [24]. This
process begins in the 6th week of intrauterine
life, period in which the preparations for
the oral and nasal cavity are completed [14].
The initial stage of odontogenesis includes

migration of ectodermal cells generated in
the neural crests, forming vestibular and
dental laminae, which are responsible for the
formation of the bud. The bud stage gives
rise to tooth germs, which follow the cap,
bell, crown and root stages. The bell will be
responsible for the constitution of the teethand
their supporting structures, forming dentin,
enamel, cement and bone [18]. The proper
formation and development of the dentition
are fundamental processes, as the teeth
perform important physiological functions,
including mastication and speech [17]. Teeth
influence facial appearance and may affect
individual quality of life [8]. Nutrition is
of special relevance to oral tissues, which
is acquired primarily through mastication
and ingestion, and later through digestion
and absorption by cells [30]. The placenta is
a metabolically active organ that increases
in size during pregnancy in conjunction
with fetal growth. The placenta has nutrient/
substance transport mechanisms, synthesis of
peptide and steroid hormones, and constitutes
an immune barrier to prevent rejection of
the semi-allogeneic fetus [28]. Any adversity
presented in transport, such as nutrient
deprivation, will affect placental function
and consequently fetal development [29].
Maternal nutritional status during pregnancy
can affect the development, formation and
mineralization of fetal teeth, as well as
susceptibility to dental caries in children [16].
The main nutrients involved in odontogenesis
are: calcium, phosphate, and
proteins [27]. In the in vitro study by Woo
et al. (2015) [43] it was found that treatment
of human dental pulp cells with vitamin D3
significantly increased the expression of
genes related to odontoblast differentiation
(such as dentin sialophosphoprotein and
dentin matrix proteinl) and mineralization
of these cells via activation modulation kinase
controlled by extracellular signaling (ERK).
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Thus, nutritional deficiencies can contribute
to dental malformation [35], which can affect
both deciduous and permanent dentition,
as these follow a well-defined chronological
order [5,13]. In this context, Menaker and
Navia (1973) verified that rats submitted to
protein malnutrition during the perinatal
period present delayed eruption of the first
and second molars [26]. Studies have shown
that vitamin deficiency during the prenatal
period is associated with changes in dental
enamel [42,7]. Vitamin A deficiency is known
to alter amelogenesis and odontogenesis [39].

Knowing that dental formation and
development begin in the gestational period,
the influence of maternal health on possible
oral pathologies subsequent to the child
can be highlighted, therefore, the present
study aimed to carry out a systematic review
of the literature on the effects of Vitamin
supplementation on odontogenesis in the
gestational and postnatal period.

MATERIAL AND METHODS

This study carried out a systematic review
in order to answer the following guiding

question (based on the PECO strategy): “Do
nutritional factors influence the processes
of odontogenesis and tooth eruption?”. The
research was carried out by two eligibility
independently, through the
electronic databases PubMed, Scopus and
SciELO, using the keywords “Vitamins in
odontogenesis, vitamin supplementation in
tooth eruption, nutrition and tooth eruption”
Between February and April 2020, published
data were collected on the relationship
of vitamin supplementation on intra and
extrauterine odontogenesis since 1965, when
the first relevant article on the subject was
published (Table 1).

Initially, duplicate articles were removed.
After reading the title, the exclusion process
continued, considering the criteria: low
nutritional relationship; relationship with
specific disease; drug treatment; without
human relation; little relation to the subject;
relationship with specific protein. The records
excluded after reading the abstracts were
separated into: general concept; literature
review; animal studies; in vitro studies. The
next step was the exclusion of non-randomized

reviewers

Table 1 - Strategies for searching in databases

. o



articles, bringing through the randomized
articles a higher standard of excellence in this
survey. Published articles were reviewed for
changes in the pattern of dental development
in children who were nutrient deprived during
pregnancy and postnatally.

RESULTADS

The first phase of selection of studies
resulted in a total of three hundred and
twenty-seven records distributed in three
electronic databases. After removing the
duplicate records, three hundred and thirteen
proceeded to analyze the titles. Thus, after
reading the titles of the records, one hundred
and thirteen articles proceeded to analyze
the abstracts. After analyzing the abstracts,
twenty-seven records were considered eligible,
but sixteen were disregarded because they
were non-randomized studies. Thus, eleven
titles followed for the reading of the full text
(Figure 1).

A summary of the objectives and main
results of the selected articles can be found in
Table 2. The studies presented were between
the years 1990 and 2018, and two of the
studies presented were related to vitamin
D [34,2]; while the other nine made an
association between general development
and dental development of the child, raising
circumstances suchasmalnutrition, premature
birth, low birth weight and retarded growth as
a pattern [3,2,23,4,37,12,15,9,19 ].

DISCUSSION

Changes in normal growth patterns may be
closelylinked to the development of other parts
of the body, such as the teeth [20]. Among the
nutritional causes are malnutrition, vitamin D
deficiency and vitamin A deficiency [11]. Oral
tissues are the first to develop and nutrient
deficiency can impact the development of
these tissues, as well as excess vitamins can lead
to toxicity, impairing epithelial development

[1,40]. In the results of the selected studies,
a wide relationship between the authors and
malnutrition can be observed, presenting
harm to children’s dental development. Of the
nine articles related to children’s nutritional
factors, four were associated with impaired
dental development [3,23,25,15]. The “critical
period” of dental development operates both
in the pre-eruptive and post-eruptive periods.
Malnutrition is related to irreversible damage
that can cause changes in the structure,
composition, size and susceptibility of teeth
to caries [41]. Children with low growth rate,
low weight and retarded growth had delayed
tooth eruption, delayed dentition [2,4,12],
and untreated dental caries [9]. Enamel
defects caused by poor nutrition can lead
to caries when combined with cariogenic
factors that, in some cases, can lead to the
extraction of temporary teeth [41,22,6].
Bastos was able to observe a higher incidence
of the multifactorial disease in malnourished
children [4]. While maxillofacial development
can be compromised from malnutrition, oral
breathing can lead to dentomaxillary changes,
due to the postural relationship between head
and cervical spine, leading to dental crowding.
[33,38]. Thomaz correlated parameters of
malnutrition and mouth breathing and found
the reliability of the occurrence of dental
crowding [37]. The period from birth to two
years of age makes the development of human
body systems more vulnerable to malnutrition
and more responsive to nutritional treatment
[31]. The most active metabolite of vitamin D
plays a central role in calcium and phosphorus
homeostasis, where calcium is fundamental
in the development of dental alveolar bone
and its mineralization, and indirectly is able
to regulate phosphorus levels [21,36]. Two
authors addressed the primacy of vitamin D,
Schroth administered vitamin D at a dose of
400 IU in children who already had enamel
defects, and this supplementation did not

s Rl



"SR
=}
1& [ Registros identificados pela estratégia de busca nas bases de dados (n=327) J
1]
3] il
b=
= PubMed Scopus SciELO
o (n=147) (n=53) (n=0)
—
[ Registros apds remocio de duplicados (n=313) }

/ Registros excluidos apds leitura dos titulos \
(n=200):
* Baixarelacio nutricional (n=53)
* Relacio com doenca especifica (n=44)

Triagem

¢ Tratamento medicamentoso (n=4)
* Semrelacao humana (n=2)
* Poucarelacio com o assunto (n=13)

\ * Relacdo com proteina especifica (n=5) /

Registros excluidos apés leitura de resumos (n=85)
* Conceito geral (n=22)
* Revisdo de literatura (n=31)
* Estudos em animais (n=25)
* Estudos in vitro (n=8)

[ Registros

selecionados com potencial elegibilidade (n=27) J

A

Artigos desconsiderados por se tratar de
estudos ndo randomizados (n=16)

v

[ Artigos completos avaliados pelos critérios de elegibilidade (n=11) ]

Estudos analisados (n=11) ]

[ Incluidos IElegibilidadeI

Figure 1 - Process of search, identification, inclusion and exclusion of articles.
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Identificacdo: Identification

Registro identificados pela estratégia de busca nas bases de dados: Records identified by the
search strategy in the databases (n=327)

PubMed (n=147)

Scopus (n=53)

SciELO (n=0)

Triagem: Screening

Registros ap6s remogio de duplicatos: Records after removing duplicates (n=313)
Registro excluidos apds leitura de dados: Records excluded after reading the titles (n=200)
Baixa relagdo nutricional: Low nutritional relationship (n=53)

Relagdo com doenga especifica: Relationship with specific diseases (n=44)

Tratamento medicamentoso: Drug treatment (n=4)

Sem relagdo humana: No human relationship (n=2)

Pouca relagdo com o assunto: Little relationship with the subject (n=13)

Relagdo com proteina especifica: Relationship with specific protein (n=5)

Registros excluidos apds leitura de resumos: Records deleted after reading abstracts (n=_85)
Conceito geral: General concepts (n=22)

Revisdo de literatura: Literature Review (n=31)

Estudos com animais: Study in animals (n=25)

Estudos in vitro: In vitro studies (n=8)

Registros selecionados com potencial elegibilidade: Records we selected with potential
eligibility (n=27)

Elegibilidade: Eligibility

Artigos desconsiderados por se tratar de estudos ndo randomizados: Articles disregarded
because they were non-randomized studies (n=16)

Artigos completos avaliados pelos critérios de elegibilidade: Full articles evaluated by eligibility
criteria (n=11)

Incluidos: Included

Estudos analisados: Studies analyzed (n=11)




Authors | Year Goals Results
To investigate the effect of different types of =~ Malnutrition delayed dental development
[3] 1990 | malnutrition on the development of caries. and increased the incidence of caries in
children’s primary teeth.
To evaluate the effects of an episode of . . -
o Eruption of primary teeth was significantly
(2] 1993 | malnutrition before one year of age on the . . .
. : delayed in all malnourished children.
eruption of deciduous teeth.
Anthropometric assessment of craniofacial Dental d.evelopm.e ntis impaired n
- malnourished children, together with a
growth and tooth development in 3-year- .
[23] 1993 . marked dependence on tooth eruption,
old children and the presence of structural . .
. . presence of caries and hypoplasia as a
changes in dental tissues. . "
function of nutritional status.
. About 50% of the children had enamel
To assess the prevalence of caries, to .
. S defects, a high prevalence for the
determine potential risk factors for Early community. Vitamin D supplementation
[34] 2005 | Childhood Caries and to study those of Y- . pplem
o - at 400 IU was previously administered to
vitamin D treatment in the development of . SE .
rimary dentition participants in this study and did not result
P Y ’ in reduced enamel defects or caries.
Test the association Of. child growth/ Children with a low growth rate up to six
[4] 2007 | development with socioeconomic status and .
. years of age had delayed tooth eruption.
tooth eruption patterns.
To assess the prevalence of enamel defects in
babies from a socially and economically poor The association between enamel defects and
[25] 2009 population. And the possible association of  the etiological factors evidenced in this study
these defects with disorders that occur in suggests the existence of social influences on
the pre, peri and postnatal periods of human oral health and dental development..
development.
To investigate the relationship between Malnutrition is related to crowding in
[37] 2010 | anthropometry with failure and dental permanent dentition in mouth breathing
crowding in the permanent dentition. adolescents.
To assess the influence of malnutrition on Children with short stature are significantly
[12] 2012 | the emergence of more likely to have a late onset of deciduous
deciduous dentition. dentition..
To assess the relationship between the Thin, stunted boys had one less tooth than
number of erupted permanent teeth and . .
oo : normal boys at that age. Impaired physical
[15] 2013 | nutritional status in students aged 10 to
. I growth and tooth development appear to
13 years old in rural Philippines, where -
i L . have common risk factors.
malnutrition is still a major health concern.
To assess the relationship between dental .
caries in primary and permanent dentition Low Welght gnd stunted growth are
19 I associated with untreated tooth decay and
[9] 2018 | and the child’s nutritional status, and . .
i delayed eruption of permanent teeth in
whether nutritional status affects the children
eruption of permanent teeth. '
To identify the association between 25(0OH)  Plasma vitamin D concentration below 50
[19] 2018 | D levels and dental caries in Korean nmol/L increases the chance of having first

children.

molar caries in children.

Table 2 - Summary of the objectives and main results of the articles




result in reduced enamel defects or caries [34],
while Kim clarified that amounts of vitamin
D below 50 mmol/L resulted in an increased
chance of caries in the first molar in children
[19]. Odontogenesis is shown to benefit in
relation to nutritional supplementation of
the B complex, accelerating tissue formation
and increasing the size of the germ [32].
The prevalence rate of vitamin D deficiency
is directly associated with the development
of acute and severe complications among
mothers and newborns [10].

CONCLUSION

From the factors studied, it was possible
to elucidate the need for good nutritional
conditions in dental disorders. Malnutrition in
general is capable of affecting odontogenesis in
all its phases, involving the pre and postnatal
periods. In the literature, vitamin D is shown
to be effective when its plasma concentration
is not below the reference values in all
phases of the individual. We can observe the
functionality of more randomized studies
related to the subject, where the need for each
vitamin of the complexes in oral development
can be verified.
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