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dependente do contetddo de nicotina presente no vapor. E possivel
observar ainda que a citotoxicidade de e-liquidos, contendo nicotina
ou nao, foi investigado em alguns estudos na matriz extracelular em fi-
broblastos gengivais humano (FGH), sendo o estresse oxidativo indu-
zido com um aumento na expressao de proteina pré-apoptética le-
vando a inducao de apoptose precoce e tardia. Assim, é de grande im-
portancia que os profissionais do campo da odontologia estejam pre-
parados para evidenciar na pratica clinica os problemas relacionados
ao CE uma vez que dados presentes na literatura cientifica destacam
problemas relacionados ao CEs, similares ao cigarro convencional,
principalmente no tecido periodontal, desmineralizacdo do esmalte
dentario e alteracdes patoldgicas. Objetivo: sistematizar dados da lite-
ratura sobre os efeitos do CE (vaping) em células de FGH. Metodologia:
trata-se de uma revisao de escopo, guiada de acordo com os critérios
estabelecidos pelo Preferred Reporting Items for Systematic Reviews and
Meta-Analyses (PRISMA). A seguinte questdo norteadora foi formulada
para realizacao da busca de estudos na literatura: “Quais sdao as princi-
pais manifestacdes/alteracdes histolégicas em FGH relacionados ao
uso do CE e sua influéncia na saude da cavidade oral?” Este topico foi
elaborado usando o acrénimo PICO, sendo a Populacado (P): pacien-
tes/amostras que utilizam o CE; Intervencao (I): exposicao ao liquido,
vapor e/ou nicotina do cigarro eletrénico nas células de teste; Controle
(C): CE em comparagao a nao usudrios ou células testes em compara-
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¢ao a células controle; e Desfechos (outcomes) (O): frequéncia dos as-
pectos clinicos e laboratoriais. Truncamentos apropriados e combina-
¢oes de Descritores em Ciéncias da Saude/Medical Subject Headings
(DeCS/MeSH) foram selecionados e adaptados para cada pesquisa de
banco de dados por meio dos operadores booleanos “and’, “or” e/ou

"o

“not’, sendo eles: “vaping/vaping”, “oral health/saude bucal’, “cytotoxicity

immunologic/citotoxicidade imunolégica’, “cells/células’, “nicotine/nico-

nou nou

tina”, “oxidative stress/estresse oxidativo’, “periodontium/periodonto’,
“cell death/morte celular’, “in vitro techniques/técnicas in vitro’, “e-ciga-
rette vapor/vapor do cigarro eletrénico” e “fibroblasts/fibroblastos”. To-
das as referéncias foram manipuladas no programa de gerenciamento
de referéncias EndNote, e os relatérios duplicados localizados foram re-
movidos. Na presente revisao, apenas estudos in vitro revisados por
pares sobre os efeitos adversos da exposicdo a CE em FGH, publicados
em um recorte temporal de 10 anos (01 de janeiro de 2013 a 25 de se-
tembro de 2023) com relagao a tematica, em inglés e portugués foram
considerados. Foram removidas revisdes de literatura, teses e/ou dis-
sertacdo de mestrado ou doutorado, notas do editor, estudos piloto,
estudos em duplicidade, anais de evento, dados inferiores a 2013, es-
tudos epidemioldgicos, de coorte, transversais, relatos de casos, série
de casos e artigos de opinido. Para identificar os estudos a serem in-
cluidos nesta revisao, uma busca eletrénica no PubMed/MEDLINE, Sci-
Verse Scopus, Web of Science, Scientific Electronic Library Online (SCIELO)
e Latin American and Caribbean Latin American and Health (LILACS) foi
idealizada. A fase 1 envolveu a andlise dos titulos e resumos de todos
os artigos obtidos nas bases de dados para selecionar os estudos a se-
rem lidos na integra. A fase 2 incluiu a leitura completa dos artigos es-
colhidos na fase 1 para avaliar a elegibilidade pelos critérios de inclu-
sdo e exclusdo estabelecidos. Dois examinadores participaram de for-
ma independente (as cegas) em ambas as fases. Na fase 2, uma busca
manual adicional nas referéncias dos estudos selecionados apos a lei-
tura completa serd realizada pelos pesquisadores com o objetivo de
encontrar possiveis artigos omitidos inadvertidamente durante as
buscas nas bases de dados. Caso houvesse alguma discordancia nas
duas fases, o artigo seria discutido entre os dois autores e o terceiro
pesquisador até que o consenso fosse estabelecido. Informacdes como
autor, ano de publicacdo, tempo de exposicao, genotoxicidade, citoto-
xicidade, apoptose, estresse oxidativo e conclusdes foram tabulados. A
avaliacao do risco de viés dos estudos também foi preconizada. Resul-
tados: a pesquisa inicial descobriu a identificacdo de um total de 629
estudos. Posteriormente, 11 estudos foram excluidos devido a detec-
¢ao de duplicacbes, resultando em 618 estudos para avaliacdo. Com
base na analise dos titulos e resumos, aplicando todos os critérios de
elegibilidade previamente estabelecidos, 12 estudos foram considera-
dos para inclusdao na amostra final. Dentre os dados qualitativos, a
condensacao do CE e seu vapor com ou sem nicotina por 60 minutos
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uma vez ao dia, gera em FGH uma alteracao em sua morfologia, redu-
zindo a sua taxa de proliferacdo. As culturas de expostas apresentam
uma elevada alteracao de células apoptéticas positivas para terminal
dUTP nick-end labeling (TUNEL), atrasando a migracao e consequente-
mente a cicatrizacdo de feridas. Enquanto isso, alteracbes morfologicas
e a reorganizacdo do citoesqueleto foram presentes a nivel molecular.
Observou-se que a presenca de nanoparticulas de cobre do material
constituinte do CE possui a capacidade de mediar a genotoxicidade e
estresse oxidativo de células, induzindo respostas pro-inflamatérias. A
visao geral dos genes expressos de maneira diferencial e interpretacao
biologica dos dados foram observados, destacando que o metabolis-
mo xenobidtico, resposta ao estresse oxidativo e 0s processos relacio-
nados a inflamacao sdo consequentemente influenciados pela fumaca
e aerossois do CE. Em concentracdes similares, a fumaca do tabaco
possui maior impacto na expressao genética em relagao a rede de es-
tresse oxidativo do que em comparacdo ao aerossol, causando um
efeito maior nas amostras bucais de FGH. Consideracoes finais: a expo-
sicdo ao aerossol proveniente de CE em células FGH apresenta poten-
cial de causar efeitos prejudiciais e provocar alteracdes na saude bucal
humana, como desequilibrios na microbiota bucal (disbiose), inflama-
¢ao, citotoxicidade e genotoxicidade, contribuindo para o desenvolvi-
mento de doencas periodontais. Os mecanismos de acdo dessas subs-
tancias quimicas nos aerosséis eletrénicos envolvem modificacdes nos
niveis bioquimicos, celulares e moleculares. Contudo, é importante
ressaltar que sdo necessarias pesquisas abrangentes para compreen-
der completamente os impactos do CE nos tecidos da cavidade oral a
longo prazo.

Palavras-chave: Cigarro eletrénico. Forma celular. Citotoxicidade imu-
nolégica. Fibroblastos.

ABSTRACT

Introduction: Electronic cigarettes (ECs) are described in the litera-
ture as an electronic nicotine delivery system. In this sense, cells of different
origins exposed to EC vapor extract may present reduced viability and clo-
nogenic survival, associated with high rates of apoptosis and necrosis, re-
gardless of the nicotine content present in the vapor. It is also possible to
observe that the cytotoxicity of e-liquids, whether containing nicotine or
not, was investigated in some studies in the extracellular matrix in human
gingival fibroblasts (FGH), with oxidative stress being induced with an in-
crease in the expression of pro-apoptotic protein leading to induction of
early and late apoptosis. Therefore, it is of great importance that professi-
onals in the field of dentistry are prepared to highlight the problems rela-
ted to ECs in clinical practice, since data present in the scientific literature
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highlight problems related to ECs, similar to conventional cigarettes,
mainly in periodontal tissue, demineralization of tooth enamel and
pathological changes. Objective: to systematize data from the literature
on the effects of EC (vaping) on FGH cells. Methodology: this is a scoping
review, guided in accordance with the criteria established by the Preferred
Reporting Items for Systematic Reviews and Meta-Analyses (PRISMA). The
following guiding question was formulated to search for studies in the li-
terature: “What are the main histological manifestations/changes in FGH
related to the use of EC and its influence on the health of the oral cavity?”
This topic was prepared using the acronym PICO, with the Population (P):
patients/samples who use EC; Intervention (I): exposure to liquid, vapor
and/or nicotine from the electronic cigarette in the test cells; Control (C):
EC compared to non-users or test cells compared to control cells; and Out-
comes (0): frequency of clinical and laboratory aspects. Appropriate trun-
cations and combinations of health sciences/medical subject headings
(DeCS/MeSH) descriptors were selected and adapted for each database
search using the Boolean operators “and’; “or” and/or “not’] being them:

" ou " u ”ou "o " ou
7

“vaping’; “oral health’, “cytotoxicity, immunologic’, “cells’] “nicotine’; “oxi-
dative stress’] “periodontium”, “cell death’, “in vitro techniques’, “e-cigaret-
te vapor” and “fibroblasts”. All references were handled in the EndNote re-
ference management program, and duplicate reports found were remo-
ved. In the present review, only peer-reviewed in vitro studies on the adver-
se effects of exposure to EC on FGH, published over a 10-year time frame
(January 1, 2013 to September 25, 2023) regarding the topic, in English
and Portuguese were considered. Literature reviews, master's or doctoral
theses and/or dissertations, editor's notes, pilot studies, duplicate studies,
event annals, data from less than 2013, epidemiological, cohort, cross-
sectional studies, case reports, series of cases and opinion articles. To iden-
tify studies to be included in this review, an electronic search in Pub-
Med/MEDLINE, SciVerse Scopus, Web of Science, Scientific Electronic Li-
brary Online (SCIELO) and Latin American and Caribbean Latin American
and Health (LILACS) was designed. Phase 1 involved analyzing the titles
and abstracts of all articles obtained from the databases to select the stu-
dies to be read in full. Phase 2 included the complete reading of the articles
chosen in phase 1 to assess eligibility according to the established inclusi-
on and exclusion criteria. Two examiners participated independently
(blind) in both phases. In phase 2, an additional manual search in the re-
ferences of studies selected after complete reading will be carried out by
researchers with the aim of finding possible articles inadvertently omitted
during database searches. If there was any disagreement in the two pha-
ses, the article would be discussed between the two authors and the third
researcher until consensus was established. Information such as author,
year of publication, exposure time, genotoxicity, cytotoxicity, apoptosis,
oxidative stress and conclusions were tabulated. Assessment of the risk of
bias in studies was also recommended. Results: The initial search found
the identification of a total of 629 studies. Subsequently, 11 studies were
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excluded due to the detection of duplications, resulting in 618 studies for
evaluation. Based on the analysis of titles and abstracts, applying all previ-
ously established eligibility criteria, 12 studies were considered for inclusion in
the final sample. Among the data qualitative, the condensation of EC and its
vapor with or without nicotine for 60 minutes once a day, generates a change
in FGH in its morphology, reducing its proliferation rate. Exposed cultures
show a high level of apoptotic cells positive for terminal dUTP nick-end labe-
ling (TUNEL), delaying migration and consequently wound healing. Me-
anwhile, morphological changes and cytoskeleton reorganization were pre-
sent at the molecular level. It was observed that the presence of copper nano-
particles from the EC constituent material has the ability to mediate genoto-
xicity and oxidative stress of cells, inducing pro-inflammatory responses. An
overview of differentially expressed genes and biological interpretation of
data were observed, highlighting that xenobiotic metabolism, response to
oxidative stress and processes related to inflammation are consequently in-
fluenced by EC smoke and aerosols. At similar concentrations, tobacco smoke
has a greater impact on gene expression in relation to the oxidative stress
network than compared to aerosol, causing a greater effect on oral FGH
samples. Final considerations: exposure to aerosol from EC in FGH cells has
the potential to cause harmful effects and cause changes in human oral he-
alth, such as imbalances in the oral microbiota (dysbiosis), inflammation, cy-
totoxicity and genotoxicity, contributing to the development of periodontal
diseases. The mechanisms of action of these chemical substances in electro-
nic aerosols involve modifications at the biochemical, cellular and molecular
levels. However, it is important to highlight that comprehensive research is
needed to fully understand the long-term impacts of EC on oral cavity tissues.

Keywords: Electronic cigarette. Cellular shape. Inmune cytotoxicity. Fibro-
blasts.
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