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RESUMO

PINTO, Karem Paula. Medicina endodontica: associacao entre desordens sistémicas ou
habitos deletérios e a periodontite apical. 2022. 91 f. Tese (Doutorado em Odontologia) —
Faculdade de Odontologia, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, 2022.

A medicina endodontica estuda a relacdo bidirecional entre desordens sistémicas e a
periodontite apical. Existe evidéncia de que tanto a periodontite apical pode influenciar
alteracdes sistémicas, quanto o oposto. Entretanto, os mecanismos envolvidos nessa relacdo
ainda precisam ser esclarecidos. Buscando avaliar as alteracbes metabdlicas que possam estar
envolvidas na associacdo entre doencas sistémicas ou habitos deletérios e a periodontite apical
e revisar a literatura existente, a presente tese foi dividida em dois estudos. O estudo 1 avaliou
0 padrdo 0Osseo periapical e os niveis séricos de citocinas pro-inflamatdrias, marcadores
bioquimicos e metabdlitos em ratos submetidos ao consumo crénico de alcool e/ou nicotina e
inducdo de periodontite apical. Para tal, vinte e oito ratos machos Wistar foram distribuidos
nos grupos Controle, Alcool, Nicotina e Alcool+Nicotina. Os grupos submetidos ao alcool
foram expostos a autoadministracdo de solucdo alcoodlica a 25% e 0s grupos submetidos a
nicotina receberam inje¢des intraperitoneais didrias de solu¢do com 0,19 pl de nicotina/mL.
As polpas dos primeiros molares inferiores esquerdos foram expostas por 28 dias para
inducdo das lesBes periapicais. Apds a eutanasia, as mandibulas foram removidas e 0 0sso
periapical foi avaliado por imagens de microtomografia computadorizada. Amostras de
sangue foram coletadas e as amostras de soro foram submetidas ao ensaio Luminex para
medicdo de citocinas pré-inflamatorias, analises bioquimicas e metabolémicas. Os grupos
submetidos ao consumo de alcool ou nicotina apresentaram padrdo 6sseo alterado indicando
menor densidade 6ssea e maiores niveis de IL-1B, IL-6 e TNF-a, em relagdo ao grupo
Controle. Também foram observadas diferencas significativas nos niveis de diversos
marcadores bioquimicos e metabotitos. A maioria desses parametros foi ainda mais alterada
no consumo simultdneo de ambas as substancias, em comparacdo ao consumo unico. O
estudo 2 avaliou, através de uma revisdo “guarda-chuva’, as revisdes sistematicas que avaliam
a associacao entre periodontite apical e doencas sistémicas cronicas. A busca sistematica foi
realizada nas bases de dados PubMed, Biblioteca Virtual em Saude, Scopus, Cochrane,
Embase, Web of Science e Open Grey. Foram incluidos nove estudos que atenderam aos
critérios de elegibilidade. A ferramenta AMSTAR-2 foi utilizada para avaliacdo da qualidade
de cada revisdo sistematica incluida, que mostraram qualidade de evidéncia de “baixa” a
“alta”. Observou-se associacao positiva entre diabetes e periodontite apical com evidéncia
limitada, nenhuma associacdo entre HIV e periodontite apical, e associacdo positiva entre
periodontite apical e doenga cardiovascular, distdrbios do sangue, doenca hepatica cronica,
osteoporose e doengas autoimunes, com evidéncia moderada. Com base nos estudos,
concluiu-se que desordens sistémicas podem exacerbar a inflamagéo na periodontite apical,
assim como lesBes periapicais podem interferir em doencas sistémicas. O consumo cronico de
alcool ou nicotina tem efeitos prejudiciais sobre a periodontite apical através da alteracdo de
vias metabolicas que levam ao aumento na producdo de mediadores pro-inflamatérios, o que
se mostrou ainda mais intenso no consumo simultaneo das duas substancias.

Palavras-chave: Alcoolismo. Medicina endododntica. Microtomografia de raios-X.

Periodontite apical. Tabagismo.



ABSTRACT

PINTO, Karem Paula. Endodontic medicine: association between systemic disorders or
deleterious habits and apical periodontitis. 2022. 91 f. Tese (Doutorado em Odontologia) —
Faculdade de Odontologia, Universidade do Estado do Rio de Janeiro, Rio de Janeiro, 2022.

The endodontic medicine assesses the bidirectional relationship between systemic
disorders and apical periodontitis. There is evidence that both apical periodontitis can
influence systemic changes, as the opposite. However, there is a need to clarify the
mechanisms involved in this relationship. This thesis was divided into two studies seeking to
evaluate the metabolic alterations that may be involved in the association between systemic
disorders or deleterious habits and apical periodontitis and to carefully review the existing
literature. The study 1 evaluated the periapical bone pattern and the serum levels of pro-
inflammatory cytokines, biochemical markers and metabolites in rats submitted to chronic
consumption of alcohol and/or nicotine and induction of apical periodontitis. Twenty-eight
male Wistar rats were assigned to Control, Alcohol, Nicotine and Alcohol+Nicotine groups.
The groups submitted to alcohol were exposed to self-administration of 25% alcohol solution
and the groups submitted to nicotine received daily intraperitoneal injections of a solution
with 0.19 ul of nicotine/mL. The pulps of the lower left first molars were exposed for 28 days
to induce periapical lesions. After euthanasia, the mandibles were removed and the periapical
bone was evaluated by microcomputed tomography images. Blood samples were collected
and the serum samples were submitted to Luminex assay for measurement of pro-
inflammatory cytokines, biochemical and metabolomic analyses. The groups submitted to
alcohol or nicotine consumption showed altered bone patterns indicating lower bone density
and higher levels of IL-1p, IL-6 and TNF-a, in relation to the Control group. Significant
differences were also observed in the levels of several biochemical markers and metabolites.
Most of these parameters were even more altered in the simultaneous consumption of both
substances, compared to the single consumption. The study 2 evaluated the systematic
reviews that assessed the association between apical periodontitis and chronic systemic
diseases through an umbrella review. A systematic search was performed in PubMed, Virtual
Health Library, Scopus, Cochrane Library, Embase, Web of Science and Open Gray
databases. Nine studies that met the eligibility criteria were included. The AMSTAR-2 tool
was used to assess the quality of each included systematic review, which showed “low” to
“high” quality of evidence. There was a positive association between diabetes and apical
periodontitis with limited evidence, no association between HIV and apical periodontitis, and
a positive association between apical periodontitis and cardiovascular disease, blood
disorders, chronic liver disease, osteoporosis and autoimmune diseases with moderate
evidence. Based on the studies, it was concluded that systemic disorders can exacerbate
inflammation in apical periodontitis, as periapical lesions can interfere with systemic diseases.
The chronic consumption of alcohol or nicotine has harmful effects on apical periodontitis
through the alteration of metabolic pathways that lead to an increase in the production of pro-
inflammatory mediators, which was even more intense in the simultaneous consumption of
both substances.

Keywords: Alcoholism. Endodontic medicine. X-Ray microtomography. Apical periodontitis.

Smoking.
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CONSIDERACOES INICIAIS

A periodontite apical € uma doenca inflamatdria que ocorre como resposta dos tecidos
periapicais frente a uma infeccdo microbiana (KAKEHASHI; STANLEY; FITZGERALD
1965) e atinge aproximadamente 52% da populacio mundial (TIBURCIO-MACHADO et al.,
2021). Durante o desenvolvimento da periodontite apical, bactérias patogénicas e produtos
bacterianos provenientes da infeccdo do canal radicular estimulam a producéo de mediadores
inflamatorios, que penetram nos vasos sanguineos com o intuito de atrair células de defesa
para o local da lesédo (ZHANG et al., 2016).

Os principais mediadores pro-inflamatdrios secretados pelas células imunes em
resposta a infeccdo periapical sdo as citocinas (ARAUJO-PIRES et al., 2014), que junto as
prostaglandinas, iniciam e regulam os processos inflamatdrios no local da lesdo, como a
ativacdo e diferenciacdo de osteoblastos, proliferacdo de fibroblastos, producdo de colageno e
neovascularizacdo (ARAUJO-PIRES et al., 2014).

As principais citocinas envolvidas no desenvolvimento da periodontite apical sédo a
interleucina-1p (IL-1p) e o fator de necrose tumoral-a (TNF-a), encontrados em grande
quantidade em é&reas de destruicdo tecidual e reabsor¢do 6ssea (GOMES et al., 2013;
SINGHAL; RAI 2017). TNF-a e IL-1p tem papel fundamental no inicio da resposta
inflamatdria, ativando a principal via de disseminacdo de inflamacéo: o fator nuclear kappa B
(NF-kB) (GOMES et al., 2013; GRANET; MIOSSEC 2003). O NF-kB é um complexo
proteico que controla funcbes essenciais como transcricdo de DNA, atividade celular e
producdo de citocinas, e normalmente se encontra inativo no citoplasma de células néo-
estimuladas, ligado a seu inibidor (BUDUNELI; ATILLA; KUTUKCULER 2001). Diversos
fatores relacionados a periodontite apical, como as citocinas pro-inflamatérias, o LPS das
bactérias e o0 estresse oxidativo, podem desencadear a ativacdo do NF-kB, que leva ao inicio
de uma cascata de sinalizacdo para a producéo de outros mediadores de inflamacao sistémica
como as citocinas IL-2, IL-6, IL-8, IL-17 e IL-23 (AZUMA et al.,, 2014; BUDUNELI,
ATILLA; KUTUKCULER 2001; CINTRA et al., 2016; GARRIDO et al., 2015; GOMES et
al., 2013; NAUFEL et al., 2017; SINGHAL; RAI 2017; ZHANG et al., 2016).

As citocinas IL-2 e IL-6 sdo secretadas por linfocitos T e s@o responsaveis por
continuar a propagacdo da resposta inflamatoria (AZUMA et al., 2014; FEGHALI; WRIGHT
1997), enquanto a IL-17 é capaz de reativar um processo inflamatério cronico (FEGHALLI,
WRIGHT 1997; NAUFEL et al., 2017). A IL-23 e fundamental para a producéo das células
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Th17 que secretam IL-17, a qual por sua vez estimula a producdo de IL-8, que efetivamente
promove a exacerbagdo da resposta inflamatoria, aumentando a quantidade de neutrdfilos e a
reabsorcéo 6ssea (FEGHALI; WRIGHT 1997; NAUFEL et al., 2017).

Dependendo da extensdo e intensidade da resposta inflamatdria na periodontite apical,
a propagacdo dessas citocinas através da corrente sanguinea pode contribuir para a
exacerbacdo de uma doenca sistémica pré-existente, atingindo 6rgdos remotos e afetando a
saude geral do paciente (CINTRA et al., 2018; GOMES et al.,, 2013; MARTON, 2007;
MESSING et al., 2019). No entanto, foi observado em modelo animal que a indugédo de
apenas uma lesdo periapical ndo gera um aumento significativo nos niveis séricos das
citocinas pro-inflamatorias, suficiente para induzir alteragdes sistémicas (CINTRA et al.,
2016). Todavia, mdaltiplas lesGes periapicais podem levar ao aumento na producdo de
citocinas a nivel sisttmico e interferir no desenvolvimento de doencas como desordens
cardiovasculares, hepéticas, diabetes, doencgas autoimunes, entre outras (CINTRA et al., 2018;
GOMES et al., 2013; SEGURA-EGEA et al., 2015).

Do mesmo modo, desordens sistémicas de carater inflamatorio podem induzir o
aumento da producdo de citocinas que contribuem para a exacerbacdo de uma resposta
inflamatoria local, resultando em maior destruicdo tecidual (CINTRA et al., 2018; GOMES et
al., 2013; SEGURA-EGEA et al., 2015). Além de intensificar a resposta inflamatoria,
algumas doencas sistémicas também afetam a resposta imunoldgica do paciente, dificultando
o0 controle e a eliminacdo da infeccdo (SEGURA-EGEA et al., 2015). Diversos estudos tém
mostrado uma maior prevaléncia de lesbes periapicais, lesbes periapicais de maior tamanho,
retardo no reparo periapical pds-tratamento endodontico, e pior prognostico do tratamento
endoddntico em pacientes diabéticos, por exemplo (ARYA et al., 2017; SEGURA-EGEA et
al., 2015).

Sendo assim, a associacdo entre desordens sistémicas e a periodontite apical é um
processo bidirecional, ja que tanto a periodontite apical pode influenciar alteragdes sistémicas,
quanto o estado sisttmico do paciente pode afetar o desenvolvimento da periodontite apical.
Enquanto a relacdo entre a periodontite apical e diabetes ou doencas cardiovasculares ja é
bem estabelecida na literatura cientifica (CAPLAN et al., 2006; CINTRA et al., 2018;
SEGURA-EGEA et al., 2015), diversas outras alteragfes sistémicas vém sendo estudadas.
Recentemente, estudos mostraram a influéncia do consumo crénico de éalcool (DAL-
FABBRO et al., 2019a, PINTO et al. 2020a) e nicotina (PINTO et al. 2020a) na exacerbacao

da periodontite apical em ratos, principalmente quando no consumo simultaneo das duas
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substancias (PINTO et al. 2020a), resultando em maior perda 6ssea periapical e infiltrado
inflamatério mais intenso.

O alcoolismo e o tabagismo sdo desordens reconhecidas como graves problemas de
salde publica, que hoje listam entre as principais causas de morte evitavel no mundo,
resultando na morte de até 3 milhdes de pessoas por ano (WORLD HEALTH
ORGANIZATION, 2014; 2017). Tanto o alcoolismo quanto o tabagismo podem desencadear
uma série de alteracBes sistémicas, afetar a resposta imunologica do paciente e levar ao
aumento na producdo de mediadores pré-inflamatorios (ACHUR; FREEMAN; VRANA
2010; RYDER et al., 2002). Além disso, o tabagismo compromete a resposta imunolégica do
paciente, a vascularizagcdo dos tecidos, e ativa a producdo de uma grande quantidade de
prostaglandinas e radicais livres (JOHNSON; SLACH 2001). Todos esses efeitos podem
interferir indiretamente no processo de osteoclastogénese, resultando em maior perda 6ssea.

O élcool e a nicotina, principal constituinte do cigarro, também afetam diretamente a
remodelagdo dssea. O alcool pode ter efeito tdxico sobre os osteoblastos (AMARAL; LUIZ;
LEAO 2008) e induzir a apoptose de ostedcitos (MAUREL et al., 2012), enquanto a nicotina
interfere na sintese de colageno prejudicando o reparo tecidual (RAMP; LENZ; GALVIN
1991). Além disso, ambas as substéncias tem efeito na principal via de regulacdo da
osteoclastogénese: a triade das citocinas RANK (receptor ativador do NF-kB), RANKL
(ligante de RANK) e OPG (osteoprotegerina) (BOYCE; XING 2007).

A ligacdo de RANKL a RANK induz a ativacdo dos osteoclastos e a reabsorcdo dssea
(SASAKI et al., 2016). No entanto, essa interacdo pode ser inibida pelo receptor enddgeno
OPG, que funciona como um falso ligante para 0 RANK reduzindo a sua ligagdo a RANKL,
inibindo portanto, a ativacdo dos osteoclastos (SIMONET et al., 1997). Quando em equilibrio,
essas citocinas matém a remodelacdo Ossea fisioldgica. No entanto, desordens sistémicas
podem levar a alterages na producédo de RANK, RANKL e OPG na lesdo periapical, como
observado recentemente em estudos em modelo animal avaliando a associacdo entre
colesterol alto (TAMIYA et al., 2021), consumo crénico de alcool (DAL-FABBRO et al.,
2019a, PINTO et al. 2020a), nicotina (PINTO et al. 2020a) ou vinho (DAL-FABBRO et al.,
2021) e o desenvolvimento da periodontite apical.

O termo medicina endoddntica tem sido utilizado para definir o estudo dessa relacdo
entre condicdes sistémicas e a doenca periapical (SEGURA-EGEA et al., 2015). Além de um
grande namero de estudos primarios, diversas revisdes tém sido realizadas com o intuito de
elucidar essa associacdo (AMINOSHARIAE et al., 2020; CINTRA et al., 2018; GUPTA et
al., 2020; KHALIGHINEJAD et al., 2016; SEGURA-EGEA et al., 2015). Existe evidéncia
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cientifica que suporta que a periodontite apical tem um papel prejudicial no desenvolvimento
e progressdo de quadros sistémicos, assim como desordens sistémicas interferem no
desenvolvimento, progressdo e resolucdo da periodontite apical (AMINOSHARIAE et al.,
2020; CINTRA et al., 2018; GUPTA et al., 2020; KHALIGHINEJAD et al., 2016; SEGURA-
EGEA et al., 2015). Entretanto, os mecanismos envolvidos nessa relagdo ainda precisam ser
esclarecidos (BUI et al., 2019). Para isso, € importante avaliar as alteracdes metabolicas que
possam estar envolvidas na associacdo entre alteracdes sistémicas e o desenvolvimento da

periodontite apical, além de revisar a literatura existente.



75

REFERENCIAS

ABRAHAM, D. et al. Correlation of endodontic infection and cytokine expression in patients
with systemic diseases: A systematic review of clinical studies. Endodontology, [S.1], v. 34, p.
143-150, 2022.

ACHUR, R.N.; FREEMAN, W.M.; VRANA, K.E. Circulating Cytokines as Biomarkers of
Alcohol Abuse and Alcoholism. Oral Microbiol Immunol,. [S.I], v. 17, p. 331-336, 2002.

AMARAL, C.S.F.; LUIZ, R.R.; LEAO, A.T.T. The Relationship Between Alcohol
Dependence and Periodontal Disease. J Periodontol, [S.I], v. 79, n. 6, p. 993-998, 2008.

AMINOSHARIAE, A.; KULILD, J. C. association of functional gene polymorphism with
apical periodontitis. J Endod, [S.1], v. 41, p. 999-1007, 2015.

AGLIETTA, M. et al. A 10-year retrospective analysis of marginal bone-level changes around
implants in periodontally healthy and periodontally compromised tobacco smokers. Clin Oral
Implants Res, [S.1], v. 22, p. 47-53, 2010.

AKRAM, Z, et al. Clinical and radiographic peri-implant parameters and proinflammatory
cytokine levels among cigarette smokers, smokeless tobacco users, and nontobacco users.
Clin Implant Dent Relat Res, [S.I], v. 20, p. 76-81, 2017.

ALBANDAR, J.M.; SUSIN, C.; HUGHES, F.J. (2018) Manifestations of systemic diseases
and conditions that affect the periodontal attachment apparatus: Case definitions and
diagnostic considerations. J Periodontol, [S.1], v. 45, p. S171-S189, 2018.

AL-BASHAIREH, A.M. et al. The effect of tobacco smoking on bone mass: an overview of
pathophysiologic mechanisms. J Osteoporos, [S.l], 1206235, 2018.

ALDAHAM, S. et al. Smoking Status Effect on Inflammatory Markers in a Randomized Trial
of Current and Former Heavy Smokers. Int J Inflam, [S.I], v. 2015, p. 1-6, 2015.

AMINOSHARIAE, A. et al. Association between systemic diseases and endodontic outcome:
a systematic review. J Endod, [S.I], v. 43, p. 514-519, 2017.

AMINOSHARIAE, A.; KULILD, J.C.; FOUAD, A. F. The impact of endodontic infections
on the pathogenesis of cardiovascular disease(s): a systematic review with meta-analysis
using GRADE. J Endod, v. 44, p. 1361-1366.e3, 2018.

AMINOSHARIAE, A.; KULILD, J.C.; FOUAD, A. F. The impact of cardiovascular disease
and endodontic outcome: a systematic review of longitudinal studies. Clin Oral Investig, v.
24, p. 3813-3819, 2020.

ARABACI, T. et al. Role of nuclear factor kappa-B in phenytoininduced gingival overgrowth.
Oral Dis, v. 20, p. 294-300, 2014.



76

ARAUJO-PIRES, A.C. et al. Simultaneous analysis of T helper subsets (Th1, Th2, Th9,
Th17, Th22, Tth, Trl and Tregs) markers expression in periapical lesions reveals multiple
cytokine clusters accountable for lesions activity and inactivity status. J Appl Oral Sci, v. 22,
p. 336-346, 2014.

AROMATARIS, E. et al. Summarizing systematic reviews: methodological development,
conduct and reporting of an umbrella review approach. Int J Evid Based Healthc, v. 13, p.
132-140, 2015.

ARYA, S. et al. Healing of Apical Periodontitis after Nonsurgical Treatment in Patients with
Type 2 Diabetes. J Endod, v. 43, p. 1623-1627, 2017.

AUSTAH, O.N. et al. Capsaicin-sensitive innervation modulates the development of apical
periodontitis. J Endod, v. 42, p. 1496-1502, 2016.

AZUMA, M.M. et al. The role of IL-6 on apical periodontitis: a systematic review. Int Endod
J, v. 47, p. 615-621, 2014.

AZUMA, M.M. et al. Omega 3 Fatty Acids Reduce Bone Resorption While Promoting Bone
Generation in Rat Apical Periodontitis. J Endod, v. 43, p. 970-976, 2017.

BAJ, J. et al. Magnesium, calcium, potassium, sodium, phosphorus, selenium, zinc, and
chromium levels in alcohol use disorder: a review. J Clin Med, v. 9, p. 1901, 2020.

BEAM, H. A.; PARSONS, J. R.; LIN, S.S. The effects of blood glucose control upon fracture
healing in the BB Wistar rat with diabetes mellitus. J Orthop Res, v. 20, p. 1210-1216, 2002.

BECKER L.A., OXMAN, A.D. Chapter 22: Overviews of reviews In Higgins, J.P.T., &
Green, S. (Eds), Cochrane Handbook for Systematic Reviews of Interventions Version 510
(updated March 2011). The Cochrane Collaboration, 2011. Disponivel em:
http://www.cochrane-handbook.org/ Acesso em: 23 jul. 2022.

BENOWITZ, N.L.; HUKKANEN, J.; JACOB, P 3RD. Nicotine chemistry, metabolism,
kinetics and biomarkers. Handb Exp Pharmacol, v. 192, p. 29-60, 2009.

BERLIN-BRONER, Y.; FEBBRAIO, M.; LEVIN, L. Association between apical
periodontitis and cardiovascular diseases: a systematic review of the literature. Int Endod J, v.
50, p. 847-859, 2017.

BERLIN-BRONER, Y., et al. Characterization of a mouse model to study the relationship
between apical periodontitis and atherosclerosis. Int Endod J, v. 53, p. 812-823, 2020.

BONUCCI, E.; SILVESTRINI, G.; MOCETTI, P. MC22-33F monoclonal antibody shows
unmasked polar head groups of cholinecontaining phospholipids in cartilage and bone. Eur J
Histochem, v. 41, p. 177-190, 1997.

BOTERO, J. E., et al. Association between human cytomegalovirus and periodontitis: A
systematic review and meta-analysis. J Periodontal Res, v. 55, p. 551-558, 2020.

BOUXSEIN, M.L. et al. Guidelines for assessment of bone microstructure in rodents using
micro-computed tomography. J Bone Miner Res, v. 25, p. 1468-1486, 2010.



7

BOYCE, B.F.; XING, L. Biology of RANK, RANKL, and osteoprotegerin. Arthritis Res
Ther, v. 9, S1, 2007.

BROSNAN, J.T., BROSNAN, M.E. Creatine metabolism and the urea cycle. Mol Genet
Metab, v. 100, p. S49-S52, 2010.

BUDUNELLI, N.; ATILLA, G.; KUTUKCULER, N. Are inflammatory cytokines potential
mediators of phenytoin-induced gingival overgrowth? Turk J Med Sci, v. 31, p. 41-44, 2001.

BYRON, K.A.; VARIGOS, G.A.; WOOTTON, A.M. IL-4 production is increased in
cigarette smokers. Clin Exp Immunol, v. 95, p. 333-336, 2008.

CABANILLAS-BALSERA, D. et al. Association between diabetes and nonretention of root
filled teeth: a systematic review and meta-analysis. Int Endod J, v. 52, p. 297-306, 2019.

CABRERA, D. et al. Association of plasma lipids and polar metabolites with low bone
mineral density in singaporean-chinese menopausal women: a pilot study. Int J Environ Res
Public Health, v. 15, p. 1045, 2018.

CAPLAN, D. J., et al. Lesions of endodontic origin and risk of coronary heart disease. J Dent
Res., v. 85, p. 996-1000, 2006.

CASTELLANOS-COSANO, L., et al. High prevalence of radiolucent periapical lesions
amongst patients with inherited coagulation disorders. Haemophilia, v. 19, p. e110-e115,
2013.

CHANG, P-Y. et al. Triglyceride Levels and Fracture Risk in Midlife Women: Study of
Women's Health Across the Nation (SWAN). Clin Endocrinol Metab, v. 101, p. 3297-3305,
2016.

CHANG, Y-W.; SINGH, K.P. Nicotine-induced oxidative stress contributes to EMT and
stemness during neoplastic transformation through epigenetic modifications in human kidney
epithelial cells. Toxicol Appl Pharmacol, v. 374, p. 65-76, 2019.

CHEN, S. et al. Micro-CT analysis of chronic apical periodontitis induced by several specific
pathogens. Int Endod J, v. 52, p. 1028-1039, 20109.

CINTRA, L.T.A. et al. Multiple Apical Periodontitis Influences Serum Levels of Cytokines
and Nitric Oxide J Endod, v. 42, p. 747751, 2016.

CINTRA, L.; et al. Endodontic medicine: interrelationships among apical periodontitis,
systemic disorders, and tissue responses of dental materials. Braz Oral Res, v. 32, p. 66-81,
2018.

CIVITELLI, R. et al. Dietary L-lysine and calcium metabolism in humans. Nutrition v. 8, p.
400405, 1992.

CUPPLES, L.A., et al. Preexisting cardiovascular conditions and long-term prognosis after
initial myocardial infarction: the Framingham Study. Am Heart J, v. 125, p. 863-872, 1993.

DAL-FABBRO, R. et al. Chronic alcohol consumption increases inflammation and
osteoclastogenesis in apical periodontitis. Int Endod J, v. 52, p. 329-336, 2019a.



78

DAL-FABBRO, R. et al. Chronic alcohol consumption changes blood marker profile and
bone density in rats with apical periodontitis. J Investig Clin Dent, v. 210, p. e12418, 2019b.

DAL-FABBRO, R. et al. Effects of different alcohol concentrations on the development of
apical periodontitis in rats. Arch Oral Biol, v. 108, p. 104538, 2019c.

DAL-FABBRO, R. et al. Effect of red wine or its polyphenols on induced apical periodontitis
in rats. Int Endod J, v. 54, p. 2276-2289, 2021.

DAVIES-TUCK, M.L. et al. Total cholesterol and triglycerides are associated with the
development of new bone marrow lesions in asymptomatic middle-aged women - a
prospective cohort study. Arthritis Res Ther. v. 11, p. R181, 2009.

DEKKER, H. et al. Resorption of the mandibular residual ridge: A micro-CT and
histomorphometrical analysis. Gerodontology v. 35, p. 221-228, 2018.

DEKKER, H. et al. Bone microarchitecture and turnover in the irradiated human
mandible. J Craniomaxillofac Surg, v. 48, p. 733-740, 2020.

DE LIMA, C.0., et al. Correlation between endodontic infection and periodontal disease and
their association with chronic sinusitis: a clinical-tomographic study. Journal of
Endodontics, v. 43, p. 1978-1983, 2017.

DE OLIVEIRA, E.P.; BURINI, R.C. High plasma uric acid concentration: causes and
consequences. Diabetol Metab Syndr, v. 4, p. 12, 2012.

DE OLIVEIRA, L.R. et al. Salivary metabolite fingerprint of type 1 diabetes in young
children. J Proteome Res v. 15, p. 2491-299, 2016.

DE PAZ-LUGO, P.; LUPIANEZ, J.A.; MELENDEZ-HEVIA, E. High glycine concentration
increases collagen synthesis by articular chondrocytes in vitro: acute glycine deficiency could
be an important cause of osteoarthritis. Amino Acids v. 50, p. 1357-1365, 2018.

DESSAUNE NETO, N. et al. Pro-inflammatory and anti-inflammatory cytokine expression in
post-treatment apical periodontitis. J Appl Oral Sci, v. 26, p. 20170455, 2018.

DHOUIB, H. et al. The effect of nicotine and its interaction with ethanol on biochemical
parameters, oxidative damage and histological changes in the rat’s liver. IOSR-JESTFT, v. 8,
p. 72-82, 2014.

DIEZ-RUIZ, A. et al. Bone mineral density, bone turnover markers and cytokines in alcohol-
induced cirrhosis. Alcohol Alcohol v. 45, p. 427-430, 2010.

DRUM, D.E.; GOLDMAN, P.A.;: JANKOWSKI, C.B. Elevation of serum uric acid as a clue
to alcohol abuse. Archives of Internal Medicine, v. 141, p. 477-479, 1981.

DUAN, P. et al. Gene polymorphisms in the RANKL/RANK/OPG pathway are associated
with type 2 Diabetes Mellitus in southern han chinese women. Genetic Testing and Molecular
Biomarkers, v. 20, p. 285-290, 2016.

DU, D. et al. The metabolomic signatures of alcohol consumption in young adults. Eur J Prev
Cardiol, v. 27, p. 840-849, 2019.



79

EBRAHIM, S.H. et al. Blood disorders among women: implications for preconception
care. Am J Prev Med, v. 38, p. S459-S467, 2010.

EL-NAWAWY, A. Effect of passive smoking on frequency of respiratory illnesses and serum
immunoglobulin-E (IgE) and interleukin-4 (IL-4) concentrations in exposed children. J Trop
Pediatr v. 42, p. 166-169, 1996.

ERIKSSON, A.L. et al. Serum glycine levels are associated with cortical bone properties and
fracture risk in men. J Clin Endocrinol Metab, v. 106, p. e5021-e5029, 2021.

FABREGA, E. et al. Osteoprotegerin and RANKL in alcoholic liver cirrhosis. Liver Int v. 25,
p. 305-310, 2005.

FAGGION, C.M.JR.; HUDA F.; WASIAK, J. Use of methodological tools for assessing the
quality of studies in periodontology and implant dentistry: a systematic review. J Clin
Periodontol, v. 41, p. 625-631, 2014.

FEGHALLI, C.A.; WRIGHT, T.M. Cytokines in acute and chronic inflammation. Front.
Biosci. v. 2, p. 12-26, 1997.

FIDALGO, T.K.S. et al. Salivary metabolite signatures of children with and without dental
caries lesions. Metabolomics v. 9, p. 657-666, 2013.

FIDALGO, T.K.S. etal. Longitudinal evaluation of salivary profile from children with dental
caries before and after treatment. Metabolomics v. 11, p. 780-785, 2015.

FINI M, et al. Role of obesity, alcohol and smoking on bone health. Front Biosci, v. 4, p.
2586-2606, 2012.

FOLLAK, N.; KLOTING, I.; MERK, H. Influence of diabetic metabolic state on fracture
healing in spontaneously diabetic rats. Diabetes Metab Res Rev, v. 21, p. 288-296, 2005.

FRAZAO, D.R. et al. Ethanol binge drinking exposure affects alveolar bone quality and
aggravates bone loss in experimentally-induced periodontitis. PLoS ONE v.15, p. e0236161,
2020.

FREIRE, M.S. et al. IL-4 absence triggers distinct pathways in apical periodontitis
development. J Proteomics v. 233, p. 104080, 2021.

FUSAR-POLLI, P., RADUA, J. Ten simple rules for conducting umbrella reviews. Evid Based
Ment Health, v. 21, p. 95-100, 2018.

FUSTER, D.; SAMET, J.H. Alcohol Use in patients with chronic liver disease. N Engl J
Med., v. 379, p. 1251-1261, 2018.

GANDHI, A. et al. The effects of local insulin delivery on diabetic fracture healing. Bone, v.
37, p. 482490, 2005.

GANRY, O.; BAUDOIN, C.; FARDELLONE, P. Effect of Alcohol Intake on bone Mineral
Density in Elderly Women: The EPIDOS Study. Am J Epidemiol, v. 151, p. 773-780, 2000.



80

GARRIDO, M. et al. C-reactive protein expression. is up-regulated in apical lesions of
endodontic origin in association with interleukin-6. J Endod, v. 41, p. 464-469, 2015.

GIANNOPOULOU, C.; KAMMA J.J.; MOMBELLI, A. Effect of inflammation, smoking
and stress on gingival crevicular fluid cytokine level. J Clin Periodontol, v. 30, p. 145-153,
2003.

GOMES, M.S. et al. Can apical periodontitis modify systemic levels of inflammatory
markers? A systematic review and meta-analysis. J Endod, v. 39, p. 1205-1217, 2013.

GOMES-FILHO, J.E., et al. Effect of raloxifene on periapical lesions in ovariectomized
rats. J Endod, v. 41, p. 671-675, 2015.

GONZALEZ-QUINTELA, A. et al. Serum levels of immunoglobulins (IgG, IgA, IgM) in a
general adult population and their relationship with alcohol consumption, smoking and
common metabolic abnormalities. Clin Exp Immunol, v. 151, p. 42-50, 2007.

GONZALEZ NAVARRO, B.; PINTO SALA, X.; JANE SALAS, E. Relationship between
cardiovascular disease and dental pathology. Systematic review. Relacion entre la enfermedad
cardiovascular y la afeccion dental. Revision sistematica. Med Clin, v. 149, p. 211-216, 2017.

GRANET, C.; MIOSSEC, P. Combination of the proinflammatory cytokines IL-1, TNF-a and
IL-17 leads to enhanced expression and additional recruitment of AP-1 family members, Egr-
1 and NF-xB in osteoblast-like cells. Arthritis Res Ther v. 5, p. 38, 2003.

GRONKJIAR, L.L. et al. Presence and consequence of tooth periapical radiolucency in
patients with cirrhosis. Hepat Med., v. 8, p. 97-103, 2016.

GUPTA, A, et al. Diabetes mellitus and the healing of periapical lesions in root filled teeth: a
systematic review and meta-analysis. Int Endod J, 53, 1472-1484, 2020.

HAN, B.; TANG, B.; NIMNI, M.E. Combined effects of phosphatidylcholine and
demineralized bone matrix on bone induction. Connect Tissue Res v. 44, p. 160-166, 2003.

HEBERLEIN, A. et al. TNF-a and IL-6 serum levels: Neurobiological markers of alcohol
consumption in alcohol-dependent patients? Alcohol v. 48, p. 671-676, 2014.

HELENIUS-HIETALA, J., et al. Periodontitis is associated with incident chronic liver
disease-A population-based cohort study. Liver Int., v. 39, p. 583-591, 2019.

HENRY, H.L. Regulation of vitamin D metabolism. Best Pract Res Clin Endocrinol Metab v.
25, p. 531-541, 2011.

HOLLAND, R., et al. Factors affecting the periapical healing process of endodontically
treated teeth. J Appl Oral Sci., v. 25, p. 465-476, 2017.

HSU, P-C. et al. Metabolomic profiles of current cigarette smokers. Mol Carcinog, v. 56, p.
594-606, 2016.

HU, J. et al. Cellular cholesterol delivery, intracellular processing and utilization for
biosynthesis of steroid hormones. Nutr Metab v. 7, p. 47, 2010.



81

IGNATOWICZ, E. et al. Exposure to alcohol and tobacco smoke causes oxidative stress in
rats. Pharmacol Rep, v. 65, p. 906-913, 2013.

IRIE, M.S. et al. Use of Micro-Computed Tomography for Bone Evaluation in
Dentistry. Braz Dent J v. 29, p. 227-238, 2018.

IRIMIA, C. et al. Dysregulated glycine signaling contributes to increased impulsivity during
protracted alcohol abstinence. J Neurosci, v. 37, p. 1853-1861, 2017.

JAKOVLIEVIC, A. et al. Association between cardiovascular diseases and apical
periodontitis: an umbrella review. Int Endod J, v. 53, p. 1374-1386, 2020.

JAREMEK, M. et al. Alcohol-induced metabolomic differences in humans. Translational
psychiatry, v. 3, p. €276, 2013.

JENNINGS, A. et al. Amino acid intakes are associated with bone mineral density and
prevalence of low bone mass in women: evidence from discordant monozygotic twins. J Bone
Miner Res, v. 31, p. 326-335, 2015.

JENSEN, K. et al. General mechanisms of nicotine-induced fibrogenesis. FASEB J, v. 26, p.
47784787, 2012.

JIANG, Y. et al Application of micro-ct assessment of 3-d bone microstructure in preclinical
and clinical studies. J Bone Miner Metab, v. 23, p. 122-131, 2005.

JOHNSON, G.K.; SLACH, N.A. Impact of tobacco use on periodontal status. J Dent Educ. v.
65, n. 4, p. 313-21, 2001.

KALLALA, R. et al. The in vitro and in vivo effects of nicotine on bone, bone cells and
fracture repair. Expert Opin Drug Saf, v. 12, p. 209-233, 2013.

KAMEDA, T. et al. Estrogen Inhibits Bone Resorption by Directly Inducing Apoptosis of the
Bone-resorbing Osteoclasts. J Exp Med, v. 186, p. 489-495, 1997.

KAKEHASHI, S.; STANLEY, H.R.; FITZGERALD, R.J. The effects of surgical exposures
of dental pulps in germ-free and conventional laboratory rats. Oral Surg Oral Med Oral
Pathol. v. 20, p. 340-349.1965.

KASHANI, K.; ROSNER, M.H.; OSTERMANN, M. Creatinine: From physiology to clinical
application. Eur J Intern Med, v. 72, p. 9-14, 2019.

KHALIGHINEJAD, N. et al. Association between systemic diseases and apical
periodontitis. J Endod, v. 42, p. 1427-1434, 2016.

KHALIGHINEJAD, N., et al. Association of end-stage renal disease with radiographically
and clinically diagnosed apical periodontitis: a hospital-based study. J Endod, v. 43, p. 1438—
1441, 2017a.

KHALIGHINEJAD, N. et al. Apical Periodontitis, a Predictor Variable for Preeclampsia: A
Case-control Study. J Endod, v. 43, p. 1611-1614, 2017b.



82

KIM, J.; AMAR, S. Periodontal disease and systemic conditions: a bidirectional relationship.
Odontology v. 94, p. 10-21, 2006.

KIM, J-M. et al. Osteoclast Precursors Display Dynamic Metabolic Shifts toward Accelerated
Glucose Metabolism at an Early Stage of RANKL-Stimulated Osteoclast Differentiation. Cell
Physiol Biochem v. 20, p. 935-946, 2007.

KIM, M.J. et al. Effect of chronic alcohol ingestion on bone mineral density in males without
liver cirrhosis. Korean J Intern Med, v. 18, p. 174-180, 2003.

KIM, N.H., et al. Active and passive smoking and serum total bilirubin in a rural Korean
population. Nicotine Tob Res, v. 18, p. 572-579, 2015.

KODAL, J.B. et al. (2018) Smoking reduces plasma bilirubin: Observational and genetic
analyses in the Copenhagen General Population Study. Nicotine Tob Res, v. 22, p. 104-110.

LAITINEN, K.; VALIMAKI, M. Alcohol and bone. Calcif Tissue Int, v. 49, p. S70-S73,
1991.

LAN, C.C. et al. Hyperglycaemic conditions decrease cultured keratinocyte mobility:
implications for impaired wound healing in patients with diabetes. Br J Dermatol., v. 159, p.
1103-1115, 2008.

LEE, J.; COOKE, J.P. The role of nicotine in the pathogenesis of atherosclerosis.
Atherosclerosis v. 215, p. 281-283, 2011.

LI, P.; WU, G. Roles of dietary glycine, proline, and hydroxyproline in collagen synthesis and
animal growth. Amino Acids v. 50, p. 29-38, 2018.

LI, Y.; JIN, X.; MAO, L. Protective effect of catalpol on nicotine-induced injury of alveolar
bone and associated underlying mechanisms. Mol Med Rep, v. 16, p. 8345-8350, 2017.

LIEBER, C.S. Relationships between nutrition, alcohol use, and liver disease. Alcohol
Research & Health v. 27, p. 220-231, 2004.

LIMA, S.M,, et al. Diabetes mellitus and inflammatory pulpal and periapical disease: a
review. Int Endod J, v. 46, p. 700-709, 2013.

LIU, Y-F. et al. Micro-computerized tomography analysis of alveolar bone loss in ligature-
and nicotine-induced experimental periodontitis in rats. J. Periodontal Res, v. 45, p. 714-719,
2010.

LOE H. Periodontal disease. The sixth complication of diabetes mellitus. Diabetes Care, v.
16, p. 329-334, 1993.

MAIA, C. et al. Binge-like exposure during adolescence induces detrimental effects in
alveolar bone that persist in adulthood. Alcohol Clin Exp Res, v. 45, p. 56-63, 2021.

MAKOVEY, J. et al. Association between serum cholesterol and bone mineral density. Bone
v. 44, p.208-213, 20009.



83

MALIK, P. et al. Low bone mineral density and impaired bone metabolism in young
alcoholic patients without liver cirrhosis: a cross-sectional study. Alcohol Clin Exp Res, v. 33,
p. 375-381, 2009.

MARTON, 1.J. The influence of chronic apical periodontitis on oral and general health.
Fogorv Sz v. 100, p. 200-209, 193-199, 2007.

MARTON, 1.J.; KISS, C. Overlapping protective and destructive regulatory pathways in
apical periodontitis. J Endod v. 40, p. 155-163, 2014.

MAUREL, D.B. et al. Alcohol and bone: review of dose effects and mechanisms. Osteoporos
Int, v. 23, p. 1-16, 2012.

MAURI-OBRADORS, E. et al. Oral manifestations of Diabetes Mellitus. A systematic
review. Med Oral Patol Oral Cir Bucal, v. 22, p. e586-e594, 2017.

MCAULEY, L. et al. Does the inclusion of grey literature influence estimates of intervention
effectiveness reported in meta-analyses? Lancet, v. 356, p. 1228-1231, 2000.

MEADE, M.O., RICHARDSON, W.S. Selecting and appraising studies for a systematic
review. Annals of Internal Medicine, v. 127, p. 531-537, 1997.

MESSING, M. et al. Investigating Potential Correlations between Endodontic Pathology and
Cardiovascular Diseases Using Epidemiological and Genetic Approaches. J Endod v. 45, p.
104-110, 2019.

MOHER, D., et al. Preferred reporting items for systematic reviews and meta-analyses: the
PRISMA statement. BMJ, v. 339, p. b2535, 2009.

MOLANDER, A. et al. Involvement of accumbal glycine receptors in the regulation of
voluntary ethanol intake in the rat. Alcohol Clin Exp Res, 29, p. 38-45, 2005.

MOLANDER, A. et al. The glycine reuptake inhibitor Org 25935 decreases ethanol intake
and preference in male wistar rats. Alcohol Alcohol v. 42, p. 11-18, 2007.

MOURA, H.F. et al. Inflammatory cytokines and alcohol use disorder: systematic review and
meta-analysis. Braz J Psychiatry, Online ahead of print, 2022.

MULLER, D.C. et al. Metabolomics using GC-TOF-MS followed by subsequent GC-FID and
HILIC-MS/MS analysis revealed significantly altered fatty acid and phospholipid species
profiles in plasma of smokers. J Chromatogr B Analyt Technol Biomed Life Sci., v. 966, p.
117-126, 2014.

NAGENDRABABU, V. et al. Association between diabetes and the outcome of root canal
treatment in adults: an umbrella review. Int Endod J, v. 53, p. 455-466, 2020.

NAIR P.N. Pathogenesis of apical periodontitis and the causes of endodontic failures. Critical
Reviews in Oral Biology and Medicine, v. 15, p. 348-381, 2004.

NAIR, P.N.R. On the causes of persistent apical periodontitis: a review. Int Endod J, v. 39, p.
249-281, 2006.



84

NAKAMURA, T. et al. Estrogen Prevents Bone Loss via Estrogen Receptor a and Induction
of Fas Ligand in Osteoclasts. Cell, v. 130, p. 811-823, 2007.

NARUO, M. et al. Alcohol consumption induces murine osteoporosis by downregulation of
natural killer T-like cell activity. Immun Inflamm Dis., v. 9, p. 1370-1382, 2021.

NIKOLIC, N. et al. Notch Signaling Pathway in Apical Periodontitis: Correlation with Bone
Resorption Regulators and Proinflammatory Cytokines. J Endod v. 45, p. 123-128, 20109.

NORRIS, S.O.; PROVO B.; STOTTS, N.A. Physiology of wound healing and risk factors
that impede the healing process. AACN Clin Issues Crit Care Nurs, v. 1, p. 545-552, 1990.

NAUFEL, A.O. et al. Treg and Th17 cells in inflammatory periapical disease: a systematic
review. Braz Oral Res, v. 18, p. 1-14, 2017.

OKOYE, A.A.; Picker, L.J. CD4(+) T-cell depletion in HIV infection: mechanisms of
immunological failure. Immunol Rev., v. 254, p. 54-64, 2013.

O'MALLEY, S.S et al. Smoking cessation is followed by increases in serum bilirubin, an
endogenous antioxidant associated with lower risk of lung cancer and cardiovascular
disease. Nicotine Tob Res, v. 16, p. 1145-1149, 2014.

OXFORD CENTRE FOR EVIDENCE-BASED MEDICINE. Critical appraisal for therapy
articles. university of oxford. medical sciences division. 2005.
http://www.cebm.net/wpcontent/uploads/2014/04/RCT_Appraisal_sheets 2005 English.doc/
Accessed 28 July 2022.

OXFORD CENTRE FOR EVIDENCE-BASED MEDICINE LEVELS OF EVIDENCE
WORKING GROUP. 2009. Levels of evidence. https://www.cebm.ox.ac.uk/resources/levels-
of-evidence/ocebm-levels-of-evidence/ Accessed 25 July 2022.

OXFORD CENTRE FOR EVIDENCE-BASED MEDICINE LEVELS OF EVIDENCE
WORKING GROUP. 2011. Levels of evidence. https://www.cebm.ox.ac.uk/resources/levels-
of-evidence/ocebm-levels-of-evidence/ Accessed 25 July 2022.

PAEZ, A. Gray literature: An important resource in systematic reviews. J. Evid Based
Med., v. 10, p. 233-240, 2017.

PAN, B. et al. Relationship between prevalence and risk of osteoporosis or osteoporotic
fracture with non-alcoholic fatty liver disease: A systematic review and meta-
analysis. Osteoporos Int, v. 33, p. 2275-2286, 2022.

PAN, B. et al. The relationship between smoking and stroke: a meta-analysis. Medicine, v. 98,
p. e14872, 2019.

PANAHI, N. et al. Metabolomic biomarkers of low BMD: a systematic review. Osteoporos
Int., v. 32, p. 2407-2431, 2021.

PAPA, S. et al. Mechanisms of liver disease: cross-talk between the NF-kB and INK
pathways. Biol Chem, v. 390, p. 965-976, 2009.



85

PEREIRA VASCONCELOS, D.F. et al. Effects of simultaneous nicotine and alcohol use in
periodontitis progression in rats: A histomorphometric study. J Clin Exp Dent, v. 5, p. 95-99,
2013.

PEREZ-LOSADA, F.L., et al. Apical periodontitis and Diabetes Mellitus type 2: a systematic
review and meta-analysis. J Clin Med., v. 9, p. 540, 2020.

PETEAN, I. et al. Genetic polymorphisms in RANK and RANKL are associated with
persistent apical periodontitis. J Endod, v. 45, p. 526-531, 2019.

PETRESCU, F.; VOICAN, S.C.; SILOSI, I. Tumor necrosis factor-alpha serum levels in
healthy smokers and nonsmokers. Int J Chron Obstruct Pulmon Dis, v. 5, p. 217-222, 2010.

PINTO, K.P. et al. Effects of alcohol and nicotine consumption on the development of apical
periodontitis in rats: a correlative micro-computed tomographic, histological and
immunohistochemical study. Int Endod J, v. 53, p. 1238-1252, 2020a.

PINTO, K.P. et al. Does tobacco smoking predispose to apical periodontitis and endodontic
treatment need? A systematic review and meta-analysis. Int Endod J, v. 53, p. 1068-1083,
2020Db.

PONTES, T.A., et al. Osteopenia-osteoporosis discrimination in postmenopausal women by
1H NMR-based metabolomics. PLOS ONE v. 14, p. e0217348, 2019.

PORRITT, K.; Gomersall, J.; Lockwood, C. JBI's Systematic Reviews: Study selection and
critical appraisal. Am J Nurs., v. 114, p. 47-52, 2014.

RAMP, W.K.; LENZ, L.G.; GALVIN, R.J.S. Nicotine Inhibits Collagen Synthesis and
Alkaline Phosphatase Activity, but Stimulates DNA Synthesis in Osteoblast-like Cells.
Experimental Biology and Medicine, Exp Biol Med., v. 197, p. 36-43, 1991.

RAO CH, S.; SUBASH, Y.E. The effect of chronic tobacco smoking and chewing on the lipid
profile. J Clin Diagn Res, v. 7, p. 31-34, 2013.

RESNIK, D.B. Financial Interests and Research Bias. Perspect. Sci., v. 8, p. 255-285, 2000.

RESTREPO-RESTREPO, F. A. et al. Prognosis of root canal treatment in teeth with
preoperative apical periodontitis: a study with cone-beam computed tomography and digital
periapical radiography. Int Endod J, v. 52, p. 1533-1546, 2019.

RICO, H. Alcohol and bone disease. Alcohol and Alcohol v. 25, p. 345-352, 1990.

RICUCCI, D. et al. A prospective cohort study of endodontic treatments of 1,369 root canals:
results after 5 years. Oral Surg Oral Med Oral Pathol Oral Radiol Endod, v. 112, p. 825-842,
2011.

RIOS-OSORIO, N. et al. Association between type 2 diabetes mellitus and the evolution of
endodontic pathology. Quintessence Int., v, 51, p. 100-107, 2020.

ROGERS, A., et al. HIV-related knowledge, attitudes, perceived benefits, and risks of HIV
testing among pregnant women in rural Southern India. AIDS Patient Care STDS, 20, 803—
811, 2006.



86

RYDER, M.I. Effects of tobacco smoke on the secretion of interleukin-1beta, tumor necrosis
factor-alpha, and transforming growth factor-beta from peripheral blood mononuclear cells.
Oral Microbiol Immunol, v. 17, p. 331-336, 2002.

SAMPSON, H.W. Alcohol's harmful effects on bone. Alcohol Health Res World, 22:190-194,
1998.

SANCHEZ-DOMINGUEZ, B. Glycated hemoglobin levels and prevalence of apical
periodontitis in type 2 diabetic patients. J Endod, v. 41, p. 601-606, 2015.

SANZ, M. et al. Scientific evidence on the links between periodontal diseases and diabetes:
Consensus report and guidelines of the joint workshop on periodontal diseases and diabetes
by the International Diabetes Federation and the European Federation of Periodontology. J
Clin Periodontol., v. 45, p. 138-149, 2018.

SASAKI, H. et al. Interrelationship between Periapical Lesion and Systemic Metabolic
Disorders. Current Pharmaceutical Design, v. 22, n. 15, p. 2204-2215, 2016.

SCHUSTER, R. et al. Association of plasma calcium concentrations with alcohol craving:
new data on potential pathways. Eur Neuropsychopharmacol, v. 27, p. 42-47, 2017.
SEGURA-EGEA, J.J., et al. Hypertension and dental periapical condition. J Endod, v. 36, p.
1800-1804, 2010.

SEGURA-EGEA, J.J.; MARTIN-GONZALEZ, J.; CASTELLANOS-COSANO, L.
Endodontic medicine: connections between apical periodontitis and systemic diseases. Int
Endod J, v. 48, p. 933-951, 2015.

SEGURA-EGEA, J.J., et al. Association between diabetes and the prevalence of radiolucent
periapical lesions in root-filled teeth: systematic review and meta-analysis. Clin Oral
Investig., v. 20, p. 1133-1141, 2016.

SEQUEIRA-BYRON, P. et al. An AMSTAR assessment of the methodological quality of
systematic reviews of oral healthcare interventions published in the Journal of Applied Oral
Science (JAOS). J Appl Oral Sci, v. 19, p. 440447, 2011.

SHEA, B. J., et al. AMSTAR 2: a critical appraisal tool for systematic reviews that include
randomised or non-randomised studies of healthcare interventions, or both. BMJ, v. 358, p.
j4008, 2017.

SIMONET, W.S,, et al. Osteoprotegrin: A novel secreted protein involved in the regulation of
bone density. Cell., v. 89, p. 309-19, 1997

SINGHAL, R.K.; RAI, B. sTNF-R Levels: Apical Periodontitis Linked to Coronary Heart
Disease. Open Access Maced J Med Sci, v. 5, p. 68-71, 2017.

SOARES, E.V. et al. Effects of alcohol and nicotine on the mechanical resistance of bone and
bone neoformation around hydroxyapatite implants. J Bone Miner Metab, v. 28, p. 101-107,
2010.

SODERPALM, B.; Lid6, H.H.; Ericson, M. The glycine receptor-a functionally important
primary brain target of ethanol. Alcohol Clin Exp Res, v. 41, p. 1816-1830, 2017.



87

SOEDA, J. et al. Nicotine induces fibrogenic changes in human liver via nicotinic
acetylcholine receptors expressed on hepatic stellate cells. Biochem Biophys Res Commun, v.
417, p. 17-22, 2012.

SUMARTININGSIH, S. et al. Systemic lactate elevation induced by tobacco smoking during
rest and exercise is not associated with nicotine. /nt J Environ Res Public Health, v. 19, p.
2902, 2022.

SUPERVIA, A. et al. Effect of smoking and smoking cessation on bone mass, bone
remodeling, vitamin D, PTH and sex hormones. J Musculoskelet Neuronal Interact, v. 6, p.
234-241, 2006.

TAMIYA, Y. et al. High-cholesterol Condition Promotes Apical Periodontitis and Bone
Resorption in Rats. J Hard Tissue Biol, v. 30, p. 199-204, 2021.

TIAN, L., YU, X. Lipid metabolism disorders and bone dysfunction-interrelated and mutually
regulated. Mol Med Rep., v. 12, p. 783-794, 2015.

TIBURCIO-MACHADO, C.D. Influence of Diabetes in the Development of Apical
Periodontitis: A Critical Literature Review of Human Studies. J Endod, v. 43, p. 370-376,
2017.

TIBURCIO-MACHADO, C.S. et al. The global prevalence of apical periodontitis: a
systematic review and meta-analysis. Int Endod J, v. 54, p. 712-735, 2021.

THIM, T. et al. Radiographic Bone Loss and Its Relation to Patient-Specific Risk Factors,
LDL Cholesterol, and Vitamin D: A Cross-Sectional Study. Nutrients, v. 14. p. 864, 2022.

TUCHENDLER, E.; TUCHENDLER, P.K.; MADEJ, G. Immunodeficiency caused by
cirrhosis. Clin Exp Hepatol., v. 4, p. 158-164, 2018.

VAN DER WAAL, S.V.; LAPPIN, D.F.; CRIELAARD, W. Does apical periodontitis have
systemic consequences? The need for well-planned and carefully conducted clinical
studies. Br Dent J., v. 218, p. 513-516, 2015.

VAN VELZEN, E.J. et al. Multilevel data analysis of a crossover designed human nutritional
intervention study. J Proteome Res, v. 7, p. 4483-91, 2008.

WENDELL, K.J.; STEIN, S.H. Regulation of cytokine production in human gingival
fibroblasts following treatment with nicotine and lipopolysaccharide. J Periodontol, v. 72, p.
1038-1044, 2001.

WORLD HEALTH ORGANIZATION. WHO report on the global tobacco epidemic, 2017.
Monitoring health for the SDGs. Geneva: World Health Organization, 2017a.

WORLD HEALTH ORGANIZATION. World health statistics 2017: monitoring health for
the SDGs, Sustainable Development Goals. Geneva: World Health Organization, 2017b.

WORLD HEALTH ORGANIZATION. Global status report on alcohol and health 2018.
Geneva: World Health Organization, 2018.



88

WORLD HEALTH ORGANIZATION. WHO report on the global tobacco epidemic 2021:
addressing new and emerging products 2021. Geneva: World Health Organization, 2021.

XIA, J. et al. Metaboanalyst 3.0-making metabolomics more meaningful. Nucleic Acids
Research 43:W251-257, 2015.

XIONG, H. et al. Effect of an estrogen-deficient state and alendronate therapy on bone loss
resulting from experimental periapical lesions in rats. J Endod, v. 33, p. 1304-1308, 2007.

YAMAMOTO, T.; MORIWAKI, Y.; TAKAHASHI, S. Effect of ethanol on metabolism of
purine bases (hypoxanthine, xanthine, and uric acid). Clin Chim Acta, v. 356, p. 35-57, 2005.

YOON, V., MAALOUF, N.M.; SAKHAEE, K. The effects of smoking on bone
metabolism. Osteoporos Int, v. 23, p. 2081-292, 2012.

ZHANG, A., et al. Metabolomics for biomarker discovery: moving to the clinic. BioMed
Research International, v. 2015, p. 1-6, 2015.

ZHANG, J., et al. Can apical periodontitis affect serum levels of CRP, IL-2, and IL-6 as well
as induce pathological changes in remote organs? Clinical Oral Investigations, v. 20, p.
1617-1624, 2016.

ZHANG, X. et al. Metabolomics insights into osteoporosis through association with bone
mineral density. J Bone Miner Res, v. 36, p. 729-738, 2021.

ZHAO, Q. et al. Metabolomic profiles associated with bone mineral density in US Caucasian
women. Nutr Metab, v. 15, p. 57, 2018.

ZHENG, L.W., MA, L.; CHEUNG, L.K. Changes in blood perfusion and bone healing
induced by nicotine during distraction osteogenesis. Bone v. 43, p. 355-361, 2008.



