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Abstract

Objective: This study aimed to perform an expository review about the aging process of oral tissues, correlating the
information available in the literature to a conceptual and terminological view. For this purpose, a search was performed
in the literature with reference to SCIELO, MEDLINE and Health Portals databases. Methods: The methodology used
was the bibliographic, an explanatory research, combined with a contextualization of the data, where the main intention
was to make science in the scope of qualitative methods and techniques of research. Where the inclusion criteria were
availability of the full text of the study, to demonstrate clarity in the methodological detail used and to be available in
Portuguese or English. Conclusion: Through the perquirition performed in this study, it was possible to discuss in an
enriching way the proposed theme, encompassing several physiological aspects, morphological and external

characteristic, while main actors in the process of Oral senescence.
Keywords: Senescence; Oral mucosa; Oral aging.

Resumo

Objetivo: Este estudo teve como objetivo realizar uma revisdo expositiva sobre o processo de envelhecimento dos
tecidos orais, correlacionando as informacdes disponiveis na literatura com uma visdo conceitual e terminolégica. Para
isso, foi realizada busca na literatura com referéncia as bases de dados SCIELO, MEDLINE e Portais de
Saude. Métodos: A metodologia utilizada foi a bibliografica, uma pesquisa explicatdria combinada com uma
contextualizacdo dos dados, onde a intengdo principal era fazer ciéncia no ambito dos métodos qualitativos e técnicas
de pesquisa. Onde os critérios de inclusdo foram a disponibilidade do texto completo do estudo, para demonstrar clareza
no detalhe metodoldgico utilizado e para estar disponivel em portugués ou inglés. Conclusdo: Através da perquiricdo
realizada neste estudo, foi possivel discutir de forma enriquecedora o tema proposto, englobando diversos aspectos

fisioldgicos, morfoldgicos e caracteristicas externas, enquanto atores principais no processo de senescéncia oral.
Palavras-chave: Senescencia; Mucosa oral; Envelhecimento oral.
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Resumen

Objetivo: Este estudio tuvo como objetivo realizar una revision expositiva sobre el proceso de envejecimiento de los
tejidos orales, correlacionando las informaciones disponibles en la literatura con una vision conceptual y
terminoldgica. Para ello, se realizé busqueda en la literatura con referencia a las bases de datos SCIELO, MEDLINE y
Portales de Salud. Métodos: La metodologia utilizada fue la bibliografica, una investigacién explicativa, combinada
con una contextualizacién de los datos, donde la intencion principal era hacer ciencia en el ambito de los métodos
cualitativos y técnicas de investigacion. Donde los criterios de inclusion fueron la disponibilidad del texto completo del
estudio, para demostrar claridad en el detalle metodoldgico utilizado y para estar disponible en portugués o
inglés. Conclusion: A través de la investigacion realizada en este estudio, fue posible discutir de forma enriquecedora
el tema propuesto, englobando diversos aspectos fisiol6gicos, morfoldgicos y caracteristicas externas, como actores
principales en el proceso de senescencia oral.

Palabras clave: Senescencia; Mucosa oral; Envejecimiento oral.

1. Morphophysiology of the Oral Mucosa

The mucosa lining the buccal cavity is formed by stratified squamous epithelium, resembling the underlying connective
tissue, called the lamina propria or corium. The epithelium acts as mechanical protection blockade and opposition to pathogen
intrusion. Epithelial multiplication is limited to the basal layer that has resident stem cells, preserving their full self-renewal.
Differentiated epithelial cells abandon contact with the basal membrane and find themselves displaced to the most superficial
layers. This frequent renewal of the layers of the epithelium confers the integrity and barrier function of the oral mucosa (Iglesias-
Bartolome et al., 2013)

This oral mucosa has an essential role closely related to the general health of the individual (Qin et al., 2017). With
aging, there is a gradual and widespread decrease in the protective barrier function of the oral mucosa, the epithelium becomes
less keratinized and consequent daily exposure of the host to pathogens and chemicals (Razak et al., 2014). The oral mucosa
becomes more and more thin with age, also occurring the loss of its elasticity. With age, there is a tendency for the development
of sublingual varicose veins, a decrease in wound healing rate and an increase in susceptibility to the development of various
pathological conditions, such as Candida albicans infections (Papas et al., 1991).

Bone tissue, with aging, suffers a series of changes that cause decreased resilience to external and gradual forces and
increased frailty due to loss of strength and hardness. The amount of mineralized, cortical, and medullary material is reduced by
decreased turnover, resulting in bone porosity (Renvert & Persson, 2016), as well as hormonal factors that are related to the bone
tissue renewal process, estrogen, a hormone that is produced on a higher scale than in men, may be responsible for this increase
in bone porosity, characterizing in more severe cases, osteoporosis, increasing the risk of fractures, for example. In addition,
medicines and diseases of chronic character are most found in people of advanced and senile ages, such as dry mouth, gingival
hyperplasia induced by drug use and inflammatory fibrous hyperplasia induced by mechanical trauma, such as use of poorly
adapted prostheses, the loss of filiform papillae and even periodontal diseases installed with more significant characteristics
(Renvert & Persson, 2016).

2. Senescence of the Oral Mucosa

Over time, it is natural for the human body to undergo several morphological changes, which, many of them, affect the
individual’s oral health. Aging can be defined as a multifaceted natural process throughout the course of life, which is associated
with a decline in physiological functions (Dwalibi et al., 2013). Since aging is a dynamic and progressive process, morphological,
functional, and biochemical changes will occur in the body, being affected by several factors, such as lifestyle, environment, and
genetics. (Chagas et al., 2012; Guiglia et al., 2010).

The senescence process is directly associated with morphological changes in the oral cavity. Differences related to age

have been described, associated with the shape and number of epithelial cells, reduction in thickness, decrease in mitotic activity
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and proliferation of this tissue. Histological analysis of cheek mucosa of patients in different age groups, indicate that the
epithelial cells of oral lining tend to be larger and more flattened with the passing of age, which could explain the apparent
reduction in the thickness of the oral mucosa observed during aging (Abu Eid et al., 2011).

Darkened dental elements and root caries are manifestations of the effects of aging in the oral cavity (Freitas et al.,
2006). It is also important to highlight the partial involvement of soft and bone tissues and tooth loss, with edentulism (loss of
the dental element) being one of the most frequent oral impairments. Taste capacity changes due to the significant decrease of
taste buds in the buds, especially the taste capacity of sweet, bitter salty and acid is impaired? (Rosa et al., 2008, Silva et al.,
2008b). An especially important characteristic is the considerable reduction of salivary flow, known as xerostomia. Xerostomia
is a multifactorial condition, characterized by the subjective sensation of dry mouth resulting from the reduction of salivary flow,
considerably increasing the risk of developing oral diseases and having an important effect on the overall quality of life of the
individual. So, these patients need care for general and oral health maintenance (Kubbi et al., 2015). This saliva is more viscous,
due to partial degeneration of the salivary glands, responsible for saliva secretion. With this strong decrease in salivary flow and
increased viscosity, the elderly is prone to develop the process of caries disease, and still have difficulty digesting food that is
due to the decrease in the production of salivary amylase, which may lead to significant nutritional deficiencies, with a nutritional

index within the normal range but without nutrient absorption capacity (Rosa et al., 2008, Silva et al., 2008b).

3. Bone Tissue and its Changes in Oral Aging

Bone tissue is an organic system in constant remodeling, fruit of the formation processes, by osteoblasts, and
reabsorption, by osteoclasts. In the first two decades of life, predominating the formation, there is a progressive increment of the
bone mass (Sader; Rossi, 2002). In aging, there is a continuous bone loss throughout the human body, due to the activity of bone
formation being infertile in relation to reabsorption. In this way, the jaws and the jaw suffer disuse atrophy (Sicher and Dubrul,
1975), this bone tissue suffers several changes and changes gradually, where there is loss of the factor resilience and resistance
and starts to have a greater fragility, resulting from the significant decrease of mineralized tissue, occurring this process both in
the cortical bone and in the trabecular portion. As stated earlier, the reabsorption activity is increased and the degree of bone
formation is decreased, which may result in bone porosity (Marcaccini, et al 1997), in addition to the loss of support tissue for
prostheses and implants, this bone loss can lead to temporomandibular dysfunctions, myofascial pain and a significant increase

in the risk of fractures.

4. Periodontium and the Process of Oral Aging

Periodontitis is the form of highly destructive, that is most found in adults, where there is significantly increased risk of
installing this condition with increasing age (Silva-Boghossian et al., 2009). Periodontal disease is directly influenced by several
external factors, such as aging, smoking, inadequate oral hygiene, socioeconomic status, genetics, race, gender, obesity and
diabetes mellitus and other systemic diseases (Nagpal et al., 2015). This pathological process constitutes a chronic inflammatory
condition that is initiated by the accumulation of biofilm, where colonies of bacteria begin to release harmful substances to oral
structures (Preshaw, 2019). The senectude process alters the inflammatory response to periodontal pathogens due to several
factors, such as the increase in the formation of advanced glycation end products (Ages) and in the altered signaling and cell
recruitment capacity (Salih and Brunet, 2008) where neutrophil cell types are more recruited than others. There is a destruction
of tissues intended to contain the invasion by pathogens, it is mostly an exacerbated reaction.

Therefore, other biomolecular and cellular aspects are strongly involved in systemic, chronic, and low-intensity

inflammation in aging explain the increased prevalence of PD in elderly individuals (Ebersole et al., 2016; Feres et al., 2016).
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With the advance of age, several degenerative diseases, systemic and cardiovascular problems end up being highlighted (Jardim,
2018). Periodontal diseases and cardiovascular diseases are closely linked, when studied more deeply, they share a number of
risk factors that significantly increase the risk of these diseases such as smoking, alcohol intake, hypertension, generalized and
daily stress, and diabetes (Vieira, 2014).

4.1 Habits of Oral Hygiene

Oral hygiene practices play an important role in the prevention of oral diseases, especially those of a periodontal nature
(gingivitis and periodontitis). In a study with young people from southern Brazil, 77.8% reported brushing their teeth > 3
times/day and 31.9% used dental floss (Freddo, 2008), this shows that the use of dental floss daily was not well accepted in the
routine of young people, making a greater awareness campaign about this problem necessary. The use of dental floss is important
because it is a mechanical factor capable of removing food debris of larger sizes in regions where the bristles of the toothbrush
cannot reach. The interdental space is an important structure of retention of food debris and consequently biofilm formation, the
floss acts in this place, partially cleaning the area so that the brush can arrive with the dentifrice and is made to sanitize the area.

Another study that was done compared the brushing habit in two moments of a municipality in southern Brazil; in 2011,
53.1% of individuals reported brushing their teeth at least once a day and 46.9% reported brushing twice or more times a day;
and in 2015, 61.5% reported brushing their teeth once a day, while 38.5% reported brushing their teeth twice or more times a
day (Pauli, 2018). Since the 1970s, the epidemiological indexes of oral diseases more prevalent as caries began to decline
significantly, mainly due to the increase of the mass dissemination of awareness of the importance of oral hygiene (MELO,
2001). Nevertheless, water fluoridation was also an important factor in this decrease in the incidence of caries, since fluoride
ions are indispensable agents to the process of remineralization of dental elements, which with aging and external factors tend
to decrease.

5. Some Theories of Biological Aging
5.1Endocrine Testing/ Glycosylation Theory

This theory argues that the organism has biological times and that these times are capable of hormonal regulation, thus
managing to control the speed of aging. Recent studies supporting this theory demonstrated that aging can be influenced by
hormone levels and that the insulin-like growth factor (IGF) signaling pathway plays an important role in aging (van Heemst,
2010). The increase in longevity is due to the existence of mutations in this pathway that leads to the decrease of IGF, whose
activation of the forkhead box O (Foxo) transcription factors that lead to the consumption of lipids instead of glucose, with the
concomitant increase of the cellular resistance to stress, low-grade decreased inflammation, and increased mitochondrial
biogenesis (Atwood & Bowen, 2011; Liguori et al., 2018).

5.2 Deoxyribonucleic Acid Repair Technique

Deoxyribonucleic Acid (DNA) is the key to life. It is the genetic material that contains the crucial information for
heredity, it is a determining factor in the phenotype of each living Being. This theory argues that aging is due to the cumulative
process of aggression by the external environment. That is, as we age there is a decrease in the DNA repair capacity, this process
leads, consequently, to an increase of successive errors at the level of deoxyribonucleic acid, thus generating several damages
(Jin, 2010). The authors of this theory say that "the speed of DNA repair determines the time of life between species and between
individuals of the same species". These conclusions were drawn after several studies carried out in which different cells of an

organism have different DNA repair capabilities, concluding that it is related to aging and not the cause of it (Mota et al., 2004).
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6. Oral Senescence and General Well-Being

The full functionality of oral structures influences directly on the factor of well-being and quality of the individual.
Since its total integrity is necessary for its proper functioning. The presence of all dental elements in the jaw and jaw strongly
influences the well-being and self-image of the individual, a beautiful smile increases self-esteem. The smile proven to be an
important aspect when it comes to the release of substances by the body of pleasure and full personal satisfaction.

With the oral senescence the individual, under several aspects of the most varied spheres, tends to lose dental elements,
being this partial or total loss, but that has a great impact when we see the difficulty of expressing ourselves and being totally
free to show feelings with joy, since this lack of teeth, if not answered with use of prostheses, in addition to causing damage to
health, also brings aesthetic problems and decreases the quality of life of the individual. When asking for this dental support, and
consequently the bone support, the lips tend to become flaccid and wrinkled, which causes these people to decrease social

interaction and deprive themselves of social interactions that were once pleasurable.

7. Conclusion

The process of senescence in the oral cavity is associated with morphological changes in the oral mucosa, both in the
number and shape of the cells. The morphological alterations of the oral cavity that are most present are dry mouth, reduced taste
capacity, partial involvement of the periodontium, loss of dental elements and lesions in mucosa. The article also emphasized

the importance of external factors as causal actors of aging processes of oral cavity structures. This is a sum of factors supporting

such a process.
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