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RESUMO

Introdugao: A aterosclerose é uma doenga inflamatoria das artérias responsavel por uma alta
taxa de morbidade e mortalidade em todo o mundo. Objetivo: Associar os aspectos
histopatologicos e imuno-histoquimicos da inflamagao da lingua com aterosclerose adrtica e
coronariana em humanos autopsiados. Metodologia: Foram analisados 4.378 laudos de
necropsias realizadas na UFTM, no periodo de 2000 a 2019 e selecionados todos os casos em
que havia fragmentos armazenados de lingua, aorta e artéria coronaria do mesmo individuo
(n=16). A avaliagao morfoldgica e imuno-histoquimica foi realizada para IL-1, IL-6, TNF alfa
e [FN gama. Resultados: A IL-1 na aorta esteve associada aos seguintes parametros avaliados
na lingua: IL-6 (p=0,031); inflamagdo na submucosa (p=0,047) e espongiose (p=0,018). A IL-
6 na lingua esteve associada com IL-1 (p=0,031), IL-6 (p=0,016) e TNF-alfa (p=0,016) na aorta.
A exocitose da lingua foi associada a IL-6 (p=0,003) e IFN gama na aorta (p=0,003).
Conclusio: Sabendo que essas citocinas contribuem para o processo de aterosclerose e que os
agentes infecciosos sdo os principais causadores de inflamagdo na lingua, sugerimos que a
prevengdo e o tratamento de infec¢des linguais poderiam reduzir o risco de aterosclerose.
Assim, essas medidas simples e de baixo custo poderiam auxiliar na prevencao do processo

aterosclerotico. No entanto, mais estudos sdo necessarios para corroborar nossos achados.

Palavras-chave: Aorta. Aterosclerose. Lingua. Inflamagao.
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ABSTRACT

Introduction: Atherosclerosis is an inflammatory disease of the arteries responsible for a high
rate of morbidity and mortality worldwide. Objective: To associate the histopathological and
immunohistochemical aspects of tongue inflammation with aortic and coronary atherosclerosis
in autopsied humans. Methodology: A total of 4,378 autopsy reports perfomed at the UFTM
were analyzed from 2000 to 2019 and all cases where there were stored fragments of the tongue,
aorta and coronary artery of the same individual were selected (n=16). Morphological and
immunohistochemical evaluation was performed for IL-1, IL-6, TNF alpha and IFN gamma.
Results: IL-1 in the aorta was associated with the following parameters evaluated in the tongue:
IL-6 (p=0.031); inflammation in the submucosa (p=0.047) and spongiosis (p=0.018). IL-6 in
the tongue was associated with IL-1 (p=0.031), IL-6 (p=0.016) and TNF alpha (p=0.016) in the
aorta. Tongue exocytosis was associated with IL-6 (p=0.003) and IFN gamma in the aorta
(p=0.003). Conclusion: Knowing that these cytokines contribute to the process of
atherosclerosis and that infectious agents are the major causes of inflammation in the tongue,
we suggest that prevention and treatment of lingual infections could reduce the risk of
atherosclerosis. Thus, these simple and low-cost measures could help prevent the
atherosclerotic process. However, further studies are needed in order to corroborate our

findings.

Keywords: Aorta. Atherosclerosis. Tongue. Inflammation.
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1 INTRODUCAO

1.1 A Mucosa Oral

A mucosa oral ¢ formada pelos epitélios que recobrem estruturas como palato, assoalho
bucal, tonsilas palatinas, fundo de vestibulo, gengiva e lingua (AZEVEDO et al., 2017). As
areas mais afetadas pelos processos inflamatorios de cavidade oral sdo a gengiva e a lingua
(CHIANG et al., 2018; MOLLAOGLU, 2000).

As lesdes em gengiva mais comuns sdo as doengas periodontais (DP) do tipo gengivite
e periodontite (CEKICI ez al., 2014; RESEARCH, SCIENCE AND THERAPY COMMITTEE.
AMERICAN ACADEMY OF PERIODONTOLOGY, 2003). J4& as lesdoes de lingua mais
comuns sdao as glossites, geralmente associadas a infecgdes bacterianas ou fungicas
(NAKAMURA et al., 2017).

A doenga periodontal € uma condicao crdnica, destrutiva e inflamatoria que afeta grande
parte da populacdo adulta, sendo uma das principais causas da perda dentaria. E uma doenca
caracterizada por infec¢ao cronica associada a bactérias anaerdbicas gram negativas no biofilme
dental. Essa infec¢do bacteriana leva a destruicao irreversivel de tecidos de protecao e de
sustentacdo dos dentes (KURITA-OCHIAI et al, 2015) como resultado de complexas
interacdes entre a infeccao bacteriana e as defesas do hospedeiro (FENESY, 1998).

As doencas periodontais sdo as doengas mais comuns na espécie humana, sendo que a
gengivite atinge 90% e a periodontite 50% dos individuos adultos. Portanto essas doencas tém
sido objeto de estudo intenso na area da satide, sendo que em 1900, surgiu a ideia de que micro-
organismos bucais fossem responsaveis por algumas doencas sistémicas (BORGNAKKE,
2015).

Na auséncia de higiene adequada, o biofilme microbiano se estrutura nos dentes. Esse
biofilme ¢ formado por mais de 700 espécies bacterianas diferentes, além de virus, fungos e
parasitas. Com o tempo, a sele¢cdo natural promove o crescimento de espécies comensais que
induzem processos inflamatorios, os quais levam a degradacao tecidual, incluindo a ulceragdo
do epitélio periodontal (SPOLIDORIO; ZUANON; ZUANO, 2003).

A formagdo da placa microbiana dentéria ¢ o fendmeno inicial da doenga periodontal.
Entretanto, a patogénese da doenga dependera dos mecanismos de defesa do organismo. Fatores
sistémicos, como a reducdo do niimero e da fungdo de leucocitos polimorfonucleares (PMNs),
resultam em proliferacdo dos micro-organismos patologicos provocando destrui¢do do

periodonto (KINANE, 1999).
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Os micro-organismos presentes no periodonto podem atingir a corrente sanguinea e
provocar inflamagao nos tecidos em que se alojam ao serem ativadas as respostas imunologicas
do hospedeiro (ARAUJO et al., 2015). Um estudo recente demonstrou presenca de acido
desoxirribonucleico  (DNA) genomico de bactérias  periodontais  introduzidas
experimentalmente em periodonto de camundongos em 6rgdos como coragdo, figado e rim
(CHUKKAPALLI et al., 2017).

Sabe-se que os periodontopatdégenos provocam dano no tecido periodontal de forma
direta através de produtos toxicos nocivos que induzem a morte celular e necrose tecidual, além
de atuarem de forma indireta através da ativacdo de células inflamatorias que produzem
citocinas inflamatorias. Dessa forma muitos produtos microbianos t€ém pouco ou nenhum efeito
toxico direto no hospedeiro. Por outro lado, as bactérias possuem o potencial de ativar reagdes
inflamatorias que causam danos nos tecidos. Durante o curso da inflamag¢do em resposta a
espécies bacterianas de placas dentarias, os fibroblastos gengivais produzem interleucina-1 (IL-
1), interleucina-6 (IL-6), interleucina-8 (IL-8), fator de necrose tumoral-alfa (TNF-a) e fator de
crescimento transformante beta (TGF-B). Embora a secrecdo de citocinas em locais
inflamatérios seja inicialmente protetora na eliminagdo de bactérias infecciosas, a produgdo
excessiva ou sustentada de citocinas pro-inflamatorias estd relacionada a destruigdo
periodontal, com perda de inser¢ao periodontal e reabsorcao ¢ssea alveolar (KURITA-OCHIAI
et al., 2015).

Como a periodontite muitas vezes causa bacteremia, tem sido explorada a relagao entre
periodontite e doengas sist€émicas uma vez que patdgenos periodontais ja foram identificados
em tecidos cardiacos. Dessa forma a infec¢ao afeta diretamente a progressao da doenga
cardiovascular (DCV) (KURITA-OCHIAI et al, 2015) e os medidores pro-inflamatdrios
circulantes podem estimular formacao de ateromas ou desestabilizar a placa aterosclerética ja
formada, aumentando assim a probabilidade de infartos (WYTRYKOWSKA; PROSBA-
MACKIEWICZ; NYKA, 2016). No entanto, muitas questdes relativas a este relacionamento

causal e seu mecanismo patologico permanecem obscuras (KURITA-OCHIAI et al.,, 2015).

1.2 A doenca cardiovascular

As doengas cardiovasculares (DCV) compreendem uma variedade de doengas cardiacas
e vasculares incluindo isquemia, aterosclerose, doenca arterial periférica, endocardite
infecciosa e infarto agudo do miocardio (SIDDESHAPPA et al., 2016), sendo a maior causa de
morbidade e mortalidade no Brasil e no mundo (OLIVEIRA et al., 2019). Suas manifestagdes
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clinicas geralmente ocorrem sob a forma de infarto agudo do miocéardio (IAM), acidente
vascular cerebral (AVC), angina ou morte stbita entre os 50 e 60 anos em homens, e entre os
60 e 70 anos em mulheres, aumentando progressivamente com a idade (RAMOS et al., 2009).

No inicio do século XX, as DCV foram responsaveis por menos de 10% de todas as
mortes no mundo inteiro, mas por volta de 2001 houve aumento para 30%. Cerca de 80% das
mortes por DCV ocorre em paises de baixa ¢ média renda (OLIVEIRA; WENGER, 2022;
ROTH et al., 2020). As DCV, principalmente a doenca isquémica do coracao (DIC) e o AVC,
sdo a principal causa de mortalidade global e um dos principais contribuintes para a
incapacidade. A DCV ¢ responsavel por 17,5 milhdes de mortes prematuras/ano, com previsao
de aumento para 23 milhdes em 2030. As DCV sao responsaveis por um ter¢o de todas as
mortes no Brasil, com semelhanca entre homens e mulheres apos a menopausa (OLIVEIRA et

al., 2019).

1.3 A doenca cardiovascular e a doenca periodontal:

Evidéncias sugerem que a ma satide bucal influencia a inicia¢dao e / ou a progressao de
varias doencas como como a aterosclerose, diabetes mellitus e doencas neurodegenerativas
como doenga de Alzheimer e artrite reumatoide. A aspiragdo de bactérias orofaringeas
(incluindo periodontais) causa pneumonia, especialmente em pacientes hospitalizados e idosos,
e pode influenciar o curso da doenga pulmonar obstrutiva cronica (SCANNAPIECO;
CANTOS, 2016).

Em 2005, as doengas orais foram incluidas pela Organizagao Mundial da Saude (OMS)
como fatores de risco para as chamadas Doencas Nao Comunicantes (DNC’s). Dentre essas
doencas estao o diabetes mellitus, doencas pulmonares, osteoporose, doengas renais cronicas e
as doencas cardiovasculares. Globalmente, estima-se que as Doengas Cronicas Nao
Transmissiveis (DCNT) sejam responsaveis por 41 milhdes de obitos anuais, correspondendo
a 70% de todas as mortes (MALTA et al., 2021). Cerca de 45% de todos os dbitos por DCNT
no mundo, mais de 17 milhdes, sdo causadas por DCV. Distribuicao similar ¢ observada no
Brasil, onde 72% das mortes resultam de DCNT, sendo 30% devidas as doengas
cardiovasculares e 16% a neoplasias, comprovando que as DCV sdo a principal causa de morte
no pais (OLIVEIRA et al., 2022).

Os principais fatores de risco para as DNC’s sdo obesidade, falta de atividade fisica,
hipertensao e hipercolesterolemia (JOSHIPURA; RITCHIE; DOUGLASS, 2000). No entanto,

a doenca periodontal vem se mostrando como um fator associado a outras doengas, pois
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contribui para a exacerbagdo da resposta inflamatoria generalizada em doengas sistémicas,
contribuindo para alteragdes fisiopatoldgicas dos 6rgaos (WAHID et al, 2013). No entanto, sao
necessarios mais ensaios clinicos e estudos de intervengdo para avaliar o efeito do tratamento
periodontal na diminui¢ao de risco para estas condigoes sistémicas (ABREU et al., 2010).

A Associagdo Dentdria Americana discutiu 200 possiveis conexdes entre doencas
sistémicas e a saude bucal, no entanto deixou claro que até o momento, as doencas orais foram
classificadas como fatores de risco € ndo como causas das doengas sistémicas. Apesar disso,
em algumas situagdes ha uma relagcdo bidirecional, em que ha influéncia reciproca entre as
doencas. Dessa forma, o controle de uma das enfermidades pode beneficiar o paciente,
amenizando a outra (WAHID et al., 2013).

Bactérias residentes na flora bucal vém sendo encontradas no miocardio de pacientes
com relatos de infarto agudo do miocardio (IAM) e insuficiéncia cardiaca congestiva (ICC), o
que reforca ainda mais a hipotese da associagdo entre essas enfermidades (ISMAIL et al., 2015).
Por outro lado, ja foi demonstrado que nas DCVs os niveis séricos elevados de marcadores anti-
inflamatérios contribuem para o aparecimento de doengas periodontais (BUHLIN;
GUSTAFSSON; KLINGE, 2002).

Pesquisas realizadas nos ultimos 25 anos t€ém focado na periodontite € na condi¢ao
inflamatéria da microbiota bucal como fatores de risco para a aterosclerose vascular
(PAPANOU; LINDHE, 2005). A aterosclerose ¢ a base fisiopatologica da doenga coronariana,
sendo definida como uma doenga progressiva que consiste no espessamento das camadas
intimas e médias das artérias e que pode ser desencadeada por uma reagdo celular como resposta
a uma lesao endotelial (VELOSA-PORRAS et al., 2016).

Dessa forma, foi sugerido que a periodontite associada a bacteremias e disseminagdes
sistémicas de mediadores inflamatorios, produzidos pelo tecido periodontal, podem resultar em
inflamacdes sistémicas e disfuncao endotelial. Por outro lado, terapias periodontais reduzirem
inflamacdes sistémicas e melhorarem a funcdo endotelial (PAPANOU; LINDHE, 2005).

A resposta inflamatoria do hospedeiro aos patdgenos periodontais estimula a liberagao
de lipopolissacarideos (LPS), os quais desencadeiam diversas citocinas pro-inflamatorias e
mediadores tecido destrutivos, como a proteina C-reativa (PCR), fator de necrose tumoral-a
(TNF-a,), prostaglandina E-2 (PGE-2), interleucina 1-f (IL-B) e interleucina-6 (IL-6). Estas
citocinas promovem agregacao plaquetaria, a migragdo de mondcitos e a deposi¢ao de lipidios,
promovendo injuria no endotélio vascular, contribuindo para a formagao da placa ateromatosa
nas artérias coronarias, principal causa de eventos agudos como angina e infarto. Entretanto,

fatores de risco comuns a ambas as doengas, tais como fatores genéticos (polimorfismo do gene
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IL-1), fatores ambientais (tabagismo, diabetes, stress) e alteragdes na resposta imune, podem
induzir a interpretagdes equivocadas (RICARDO et al., 2015).

Sabe-se que os neutrofilos sdo os leucdcitos mais abundantes no sangue e sao
considerados a primeira linha de defesa durante inflamagao e infec¢des. Micro-organismos
invasivos evocam resposta inflamatoria que recruta neutréfilos da circulagdo para os tecidos.
Nos tecidos os neutrofilos provocam destruicdo tecidual por uma série de mecanismos,
principalmente fagocitose, liberagcao de substancias antimicrobianas e de proteases. Além disso,
os neutrofilos sdo capazes de produzir muitas citocinas € quimiocinas que podem influenciar a
resposta imuno-inflamatoria (CORTES-VIEYRA; ROSALES; URIBE-QUEROL, 2016).
Dessa forma, ja foi demonstrada a presenca de IL-17 no plasma em tecidos e em placas
ateroscleroticas em humanos e em modelos experimentais desempenhando um papel na
patogénese da aterosclerose. Por outro lado, a inibicdo de IL-17 provoca reducdo de placas
ateroscleroticas em camundongos (KURITA-OCHIALI et al., 2015).

Além da IL-17, a IL-1 ¢ também uma citocina pro-inflamatoria que se divide nas
citocinas pro-inflamatoérias IL-1a e IL-1p e o antagonista anti-inflamatorio do receptor de IL-1
(IL-1Ra) (BERGER et al., 2002). Sabe-se que na aterosclerose existe uma cascata inflamatoria
com elevada produgdo e secrecao de IL-1 (TSIMIKAS et al., 2014). Da mesma forma a IL-6 é
estimulada em condi¢des inflamatérias cronicas, por infecgdes agudas, obesidade e estresse,
estando aumentada também na placa aterosclerética (HARTMAN; FRISHMAN, 2014).

Ja o TNF-alfa desempenha papel importante na aterosclerose também ao induzir o
mRNA da IL-1 em células endoteliais humanas e musculos lisos. Além disso, associado ao
fator estimulador de colonias de macrofagos (M-CSF), pode aumentar a producao de células
endoteliais, e promover também o crescimento e a ativagdo de fagdcitos mononucleares
(LIBBY et al., 1995).

Ja foi demonstrado aumento dos niveis de IL-1, IL-6 € de TNF-alfa no fluido crevicular
gengival (FCG) de pacientes com sintomas de infarto isquémico. Sendo assim, essas citocinas
pro-inflamatérias produzidas localmente poderiam estar também aumentadas a nivel sistémico,
colaborando para o processo de aterogénese (WYTRYKOWSKA; PROSBA-MACKIEWICZ;
NYKA, 2016).

Ao analisar os dados presentes na literatura sobre a interacdo entre a doenga periodontal
e as doencas sistémicas, observa-se que, até o presente momento, as evidéncias disponiveis
ainda ndo sdo suficientes para recomendar o tratamento periodontal como meio para evitar o
aparecimento ou progressao de doengas cardiovasculares. No entanto, um estudo realizado por

Tonetti e colaboradores (2007), demonstrou que doentes cardiacos que receberam tratamento
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periodontal intensivo tiveram melhora da sua fun¢ao endotelial e diminui¢do do risco cardiaco,
confirmando a relagdo entre tratamento periodontal e a melhora da condi¢do cardiovascular
destes pacientes.

Porém, o fato de existirem fatores de risco comuns as entre DP e DCVs, como
tabagismo, envelhecimento e diabetes, podem surgir interpretacdes equivocadas. Entretanto
quando se estuda a interagdo da DP com Diabetes Mellitus, foi demonstrado que a infecgdo ¢ a
inflamacao podem afetar negativamente o controle glicémico. Dessa forma os pesquisadores
tétm demonstrado o efeito benéfico do tratamento periodontal em pacientes diabéticos
(CHAPPLE; GENCO, 2013).

Portanto, embora a associagdo entre DP e doenca cardiovascular aterosclerotica tem
recebido consideravel atencdo, os achados destes estudos tém variado muito. Alguns estudos
relatam que a infeccao periodontal, por meio de um processo inflamatério, pode causar infecgao
do endotélio vascular e contribuir para a ocorréncia da aterosclerose, o que aumenta o risco de
isquemia do miocardio e infarto, sempre precedidos de eventos tromboemboliticos (BUHLIN;
GUSTAFSSON; KLINGE, 2002). Além desta hipotese, existem varias outras possibilidades
sugeridas em que os agentes infecciosos podem induzir ou acelerar a aterosclerose tais como:
favorecer o aumento local dos linfécitos, macrofagos, produgdo de fatores de crescimento
teciduais; liberagdo local de endotoxina (lipopolissacarideos) e mimetismo molecular da
proteina microbiana com a humana induzindo uma reac¢ao auto-imune. Além disso, o aumento
sisttmico de citocinas com ativagao de marcadores inflamatdrios e estimulagdo de pro-
coagulantes, pode acarretar trombose e isquemia aguda, além de indu¢ao de mudancas nas

lipoproteinas resultando em condig¢des pré-ateroscleroticas (RICARDO et al., 2015).

1.4 A aterosclerose e inflamacio na lingua

A inflamagdo na lingua pode ser desencadeada por agentes fisicos como traumatismos
e queimaduras como calor; por agentes quimicos como medicamentos; por fatores imunitarios
e por agentes bioldgicos como fungos e bactérias levando a infec¢des bacterianas (CEKICI et
al.,2014).

Embora varias doengas inflamatorias estejam associadas com a aterosclerose, até o
presente momento ndo foi encontrado nenhum estudo associando inflamagdo lingual e
aterosclerose. No entanto a lingua estd sujeita constantemente a agressdes traumaticas por
mordeduras e também a agressdes bioldgicas, ja que na cavidade oral ha aproximadamente mais

de 600 espécies bacterianas diferentes (CASADO et al., 2013; DEWHIRST et al., 2010) que
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podem colonizar principalmente a superficie lingual. Isso porque o dorso lingual ¢ uma
superficie irregular pela presenca das papilas, favorecendo o crescimento de agentes infecciosos
quando ndo ¢ higienizada de forma adequada, além de levar a produgdo de substancias orais
que causam halitoses devido a subprodutos da degradagdo metabolica bacteriana que podem
ocorrer nas superficies orais, nas bolsas periodontais, e especialmente na superficie do dorso da
lingua (KAZOR et al., 2003).

Embora alguns estudos observacionais apoiem uma associagdo entre DP e DCV, essa
relacdo ainda ndo estd clara devido a uma dificuldade de modelos animais que reproduzem
fielmente as alteragdes em humanos (VELSKO et al., 2015). Além disso, quando sao realizados
estudos em humanos comparando a doenca periodontal com a aterosclerose, esses estudos sao
realizados apenas por exames de imagem (GRUDYANOV et al., 2016) ou por parametros
hematologicos (ERTUGRUL; BOZOGLAN; TASPINAR, 2018; SIDDESHAPPA et al., 2016;
VELOSA-PORRAS et al., 2016; WYTRYKOWSKA; PROSBA-MACKIEWICZ; NYKA,
2016). Além disso, ndo encontramos nenhum estudo onde foi realizada coleta de fragmentos de
placas ateroscleroticas € de mucosa oral em humanos a fim de comparar a inflamagao nesses
locais.

Por outro lado, embora as inflamagdes de lingua sejam também bastante comuns, nao
foram encontrados estudos que compararam o processo inflamatoério lingual com a inflamagao
presente nas placas ateroscleroticas. No entanto a lingua esta sujeita constantemente a agressoes
traumaticas e também a agressdes biologicas. Dessa forma, acreditamos que nas infecgdes
linguais os agentes infecciosos podem ganhar a circulagdo sanguinea (CARINCI et al., 2018;
LOCKHART et al., 2009) e desencadear liberagao de mediadores inflamatérios sistémicos, que
poderiam contribuir para a lesdo endotelial e para a aterosclerose (HINGORANI et al., 2000;
SEREFLICAN et al., 2016).

Portanto sugerimos que as citocinas pro-inflamatdrias presentes nas inflamacdes de
mucosa periodontal e de mucosa lingual poderiam estar colaborando para o processo

inflamatorio de placas aterosclerdticas humanas.
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2 HIPOTESE

Os individuos que possuem maior intensidade de inflamagdo na lingua apresentam

também maior intensidade de inflamagao nas artérias coronarianas ¢ aorticas.
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3 OBJETIVOS

3.1 Geral
Comparar os aspectos histopatologicos e imuno-histoquimicos da resposta inflamatéria

na lingua e nas artérias aorta e coronarias de individuos autopsiados.

3.2 Especificos

e Determinar o tipo e a intensidade da inflamacao presente na mucosa lingual e nas
artérias aorta e coronaria de individuos com aterosclerose através da avaliagao
histoquimica;

e Realizar imunohistoquimica para IL-1, IL-6, TNF alfa, IFN gama na mucosa lingual
e nas artérias aorta e corondria de individuos com aterosclerose.

e Determinar a densidade de células imunomarcadas para IL-1, IL-6, TNF alfa, IFN
gamma na mucosa lingual e nas artérias aorta e corondria de individuos com
aterosclerose.

e Comparar a expressao de IL-1, IL-6, TNF alfa, [FN gama, na mucosa lingual e nas
artérias aorta e coronaria de individuos com aterosclerose.

e Correlacionar a expressao de IL-1, IL-6, TNF alfa, IFN gama, na mucosa lingual e

nas artérias aorta e coronaria de individuos com aterosclerose.
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Abstract

Introduction: Atherosclerosis is an inflammatory disease of the arteries responsible for a high
rate of morbidity and mortality worldwide. Objective: To associate the histopathological and
immunohistochemical aspects of tongue inflammation with aortic and coronary atherosclerosis
in autopsied humans. Methodology: A total of 4,378 autopsy reports were analyzed and all cases
where there were stored fragments of the tongue, aorta and coronary artery of the same
individual were selected (n=16). Morphological and immunohistochemical evaluation was
performed for IL-1, IL-6, TNF alpha and IFN gamma. Results: IL-1 in the aorta was associated
with the following parameters evaluated in the tongue: IL-6 (p=0.031); inflammation in the
submucosa (p=0.047) and spongiosis (p=0.018). IL-6 in the tongue was associated with IL-1
(p=0.031), IL-6 (p=0.016) and TNF-alpha (p=0.016) in the aorta. Tongue exocytosis was
associated with IL-6 (p=0.003) and IFN gamma in the aorta (p=0.003). Conclusion: Therefore,
knowing that these cytokines contribute to the process of atherosclerosis and that infectious
agents are the major causes of inflammation in the tongue, we suggest that prevention and
treatment of lingual infections could reduce the risk of atherosclerosis. Thus, these simple and
low-cost measures could help prevent the atherosclerotic process. However, further studies are

needed in order to corroborate our findings.

Keywords: Aorta; atherosclerosis; coronary; inflammation; tongue.
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4.1 Introduction

Atherosclerosis is a chronic inflammatory disease that consists of the thickening of the
intima and media layers of the arteries triggered by a cellular reaction in response to endothelial
injury [1]. Although the association of classic risk factors in the pathogenesis of atherosclerosis
is well established, the role of inflammation and activation of the immune system in
atherosclerosis is still not fully understood. Thus, it is believed that atherosclerosis is initiated
by endothelial dysfunction associated with factors inherent to the activation of the immune
system [2].

Among the diseases that activate the immune system are diseases of the oral cavity.
Some of these diseases were included by the World Health Organization (WHO) as a risk factor
for cardiovascular diseases, for example atherosclerosis [3]. Although the American Dental
Association (ADA) discussed 200 possible associations between systemic diseases and oral
diseases, and made it clear that oral diseases would be risk factors and not causes of systemic
diseases, in some situations there is a bidirectional relationship, where control of one disease
can improve another [4]. Thus, periodontitis triggers dissemination of inflammatory mediators
that cause systemic inflammation and endothelial dysfunction. On the other hand, periodontal
therapies have been shown to reduce systemic inflammation with improvement in endothelial
function [5].

In addition, the infectious process in the periodontium can cause infection of the
vascular endothelium at a systemic level and also contribute to the occurrence of atherosclerosis
[6]. This infection triggers endothelial changes that favor the local increase of lymphocytes and
macrophages, the production of tissue growth factors and the systemic increase of pro-
inflammatory cytokines[7], which increases the risk of ischemia and myocardial infarction [6].

The inflammatory response to periodontal pathogens stimulates the release of
lipopolysaccharides with consequent release of pro-inflammatory cytokines such as Tumor
Necrosis Factor-a (TNF-a), Interleukin 1-f (IL1-B) and Interleukin-6 (IL-6). These cytokines
promote endothelial injury, platelet aggregation, monocyte migration and lipid deposition,
contributing to the formation of atherosclerotic plate [7]. Increased levels of IL-1, IL-6 and
TNF-alpha in the gingival crevicular fluid of patients with infarction have already been
demonstrated. Therefore, these locally produced pro-inflammatory cytokines could also be
systemically increased, contributing to the atherogenesis process [8].

On the other hand, in addition to periodontal tissue infections, the tongue is also subject
to a series of infections since the tongue dorsum is an irregular surface, which predisposes the

growth of infectious agents [9]. In this way, infectious agents present in the tongue can reach
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the blood circulation [10] and trigger the release of systemic inflammatory mediators, which
could also contribute to endothelial damage with consequent atherosclerosis [11].

However, to date, the relationship between oral infection and atherosclerosis has only
been studied in periodontal infection, and this association is still unclear due to difficulties in
animal models that faithfully reproduce the changes in humans [12]. In addition, studies in
humans associating periodontal disease with atherosclerosis were, until then, performed only
by imaging tests [13] or by hematological parameters [1], [8], [14],[15]. Thus, although
inflammation of the tongue is quite common, we did not find studies comparing the
histopathological findings of the tongue with the histopathological findings of human arteries.

Thus, we suggest that similar to what has already been suggested in periodontal disease,
tongue inflammation would be associated with the production of pro-inflammatory cytokines
that would also act as cofactors in the pathogenesis of atherosclerosis. Thus, we hypothesized
that both the presence of inflammation and the increase in pro-inflammatory mediators in the
tongue would be associated with greater intensity of inflammation and with higher levels of
pro-inflammatory mediators in aortic and coronary atherosclerotic plaques.

Therefore, the aim of the present study was to associate the histopathological and
immunohistochemical aspects of the inflammatory response in the tongue with aortic and

coronary atherosclerosis in autopsied humans.

4.2 Materials and methods

The present study was approved by the Research Ethics Committee of the University of
Uberaba (UNIUBE), under the number CAAE 565173216.6.0000.5145 and has been carried
out in accordance with The Code of Ethics of the World Medical Association (Declaration of
Helsinki) for experiments involving humans. It is a retrospective study carried out in the clinical
pathology subunit of the Clinic Hospital of the Federal University of Triangulo Mineiro, using
fragments collected from autopsies performed from 2000 to 2019. A total of 4,378 autopsy
reports were analyzed and all cases where there were stored fragments of the tongue, aorta and
coronary artery of the same individual were selected (n=16). The following individuals were
excluded from the study: a) under 18 years of age; b) who had an infectious or autoimmune
disease; c) who used anti-inflammatories or antibiotics in the last 6 months.

From the selected cases, longitudinal fragments were obtained in the dorsal region of
the middle third of the tongue. The fragments were collected in this region, because in the
anterior third and on the lingual edges there is a greater probability of trauma, which could

interfere with the evaluated parameters. The aortic artery fragments were taken from the
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abdominal aorta (artery and at the beginning of the interventricular branch of the right coronary
artery).

Tongue, aorta and coronary fragments were histologically processed to obtain 4 pm-
thick histological sections that were later stained with Hematoxylin-eosin (HE). Additional
histological sections were placed on silanized slides for immunohistochemical processing using
the polymer technique. The following antibodies were used (Santa Cruz/USA): a) IL-1A (5G3),
monoclonal mouse IGG1, 200UG/ML, BI, 1:50 dilution); b) IL-6 (E-4), monoclonal mouse
IGG2A, 200UG/ML, BI, 1:250 dilution; ¢) TNF (F6CS), monoclonal mouse IGGI,
200UG/ML, BI, 1:250 dilution; d) IFN gamma (LLO6Z), monoclonal mouse 1GG2B,
100UG/ML, BI, 1:100 dilution.

Histopathological evaluation was performed in all fields of the epithelium and lamina
propria of the tongue and in all fields of the intima and subintima of the aorta and coronary
arteries. In the aorta and coronary arteries, the following parameters were evaluated: a) Presence
of plaque; b) Presence of inflammation in the plaque.

In the tongue, inflammation, spongiosis and lymphocyte exocytosis were evaluated. To
quantify these alterations, the cases were distributed as follows: 0 — Absent: when there was no
inflammation, spongiosis or exocytosis; 1 — Mild: sparse inflammation, spongiosis or
exocytosis; 2 — Moderate: moderate inflammation, spongiosis or exocytosis; 3 — Intense:
accentuated inflammation, spongiosis or exocytosis) [16].

Semi-quantitative evaluations were performed by two evaluators previously calibrated
(B.H.R.S.O. ¢ RM.E.) using a common light microscope (Olympus BX41®), at 400X
magnification. For the application of the scores, the field where there was greater intensity of
the evaluated parameter was selected, using the methodology proposed by Reis et al. [16].

When considering the variables in their categorical form, due to the low frequencies in
the crossings between the variables of interest, some categories were regrouped. This procedure
constitutes an alternative to the robustness of the statistical test used. In this way, the
associations of interest were regrouped: weak (0 + 1); strong (2 + 3) [16].

For the statistical analysis, we used the GraphPad Prism 7 statistical programs
(GraphPad, San Diego, California, USA). Initially, the Shapiro-Wilk normality test was used.
As the distribution was normal, for the correlations we used the Pearson correlation test and for
the comparison between age and inflammation in the tongue, aorta and coronary artery, we used
the ANOVA test. For qualitative variables (male and female) we used Fisher’s exact test. All

tests were performed considering a statistical significance level of 5%.
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4.3 Results

A total of 4,378 autopsy reports were analyzed and all cases where there were stored
fragments of tongue, thoracic aorta and coronary artery of the same individual were selected
(n=16) of which 9 (56.25%) male, 7 (43.75%) female, 10 (62.5%) leucoderma and 6 (37.5%)
non-leucoderma, age group (35 to 65 years old). When comparing individuals with
inflammation of the tongue, aorta and coronary artery, there was no statistical difference
regarding age, genetic sex at birth, ethnicity and Body Mass Index (BMI) (Table 1).

When performing the histopathological evaluation of the 16 tongue, 14 (87.5%) had
chronic inflammation in the lamina propria; 10 (62.5%) had spongiosis; 11 (68.75%) had
exocytosis (Figure 1A, B, C).

In all the arteries analyzed there was the presence of atheromatous plaque. When
comparing the parameters evaluated in the tongues with the parameters evaluated in the aorta
arteries, we observed a positive and significant correlation between: a) Inflammation in the
submucosa of the tongue with the intensity of cells immunostained by anti-IL-1 in the aorta
(p=0.047);b) Spongiosis on the tongue with intensity of cells immunostained by anti-IL-1 in
the aorta (p=0.018); c) Exocytosis in the tongue with intensity of cells immunostained by anti-
IL-6 in the aorta (p=0.003); d) Exocytosis in the tongue with intensity of cells immunostained
by anti-IFN gamma in the aorta (p=0.003); e) Intensity of cells immunostained by anti-IL-6 in
the tongue with intensity of cells immunostained by anti-IL-1 in the aorta (p=0.031); f) Intensity
of cells immunostained by anti-IL-6 in the tongue with intensity of cells immunostained by
anti-IL-6 in the aorta (p=0.016); g) Intensity of cells immunostained by anti-IL-6 in the tongue
with intensity of cells immunostained by anti-TNF alpha in the aorta (p=0.016) (Table 2).

On the other hand, in relation to coronary arteries, there was no significant correlation
when comparing the parameters evaluated on the tongue with immunostaining by any cytokine
investigated in the present study. No statistical difference was observed when correlating
cytokines between the aorta and coronary arteries (data not shown).

When we grouped the immunostaining by cytokines IL-1, IL-6, TNF alpha and IFN
gamma in the tongue, aorta and coronary artery in weak (absent+mild) or strong
(moderatet+severe) we observed that, although in all cases there was inflammation in the
submucosa of tongues, inflammation was significantly more pronounced in the coronary

arteries and aorta (Table 3).
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4.4 Discussion

This was the first study to compare the inflammatory response in fragments of arteries
and tongue. The results showed that in individuals with greater intensity of immunostained cells
in the tongue, there was also greater immunostaining in the aorta arteries.Thus, broadly and
generally, we suggest that the null hypothesis that inflammation in the tongue cannot be related
to inflammation in the aortic arteries be rejected. Itis known that the tongue is constantly
subjected to physical, chemical and mainly biological aggressions, since in the oral cavity there
are more than 700 species of bacteria [17] that can colonize mainly the tongue dorsum in
individuals with inadequate oral hygiene [9]. In lingual infections, infectious agents can enter
the bloodstream [10] and trigger the release of systemic inflammatory mediators, which can
contribute to endothelial injury and atherosclerosis [11].

It is known that in atherosclerosis the inflammatory process is related not only to
atherogenesis, but to the instability and rupture of the atherosclerotic plaque and that
interleukins play a relevant role in this process by exerting a signaling action in the induction
and perpetuation of the inflammatory response. Recently, there has been an increase in the
number of studies that aimed to understand the activation pathways of this inflammatory
process [18]. Some functions performed by these cytokines in the atherosclerotic plaque are
already well established, such as the expression of adhesion molecules, the chemotaxis of
inflammatory cells, cell differentiation, the production of acute phase proteins and the
proliferation of smooth muscle cells [19]. In the present study, we found a significant
correlation between the pro-inflammatory cytokine IL-6 present in the tongue and the pro-
inflammatory cytokines IL-1, IL6 and TNF alpha in the aortic arteries.

It is known that IL-1, IL-6, TNF alpha and [FN gamma are pro-inflammatory cytokines
that may be increased in immuno-inflammatory processes of the oral cavity such as
periodontitis [20] and peri-implantitis [21]. In periodontitis, it has already been described that
the inflammatory response of the host to periodontal pathogens stimulates the release of
lipopolysaccharides that trigger the release of several pro-inflammatory cytokines such as TNF
alpha, prostaglandin E-2 (PGE-2), IL-1 beta and IL-6. These cytokines cause changes in the
intima of the arteries such as platelet aggregation, monocyte migration and lipid deposition,
promoting endothelial injury and atherosclerotic plate formation [7]. In the present study,
individuals who had tongue inflammation in the submucosa of tongue had a significantly higher
amount of cells immunostained by anti-IL1 in the aorta arteries. Although this study is the first

to compare the inflammatory condition in the tongue with inflammation in the arteries, we
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suggest that the lingual inflammatory condition would be contributing to the increase of this
pro-inflammatory cytokine in the aorta arteries.

During inflammation, there is production of several mediators that promote increased
vascular permeability with consequent spongiosis and exocytosis. Spongiosis and exocytosis
of the inflammatory cells correspond to changes in the lining epithelium, comprising,
respectively, the accumulation of exuded plasma between the epithelial cells and the migration
of leukocytes within the epithelia [22]. In the present study, individuals who had spongiosis on
the tongue had a higher amount of cells immunostained by IL-1 in the aorta arteries, with a
significant difference. Furthermore, lingual exocytosis was significantly correlated with the
increase of two other proinflammatory cytokines in the aorta arteries, IL-6 and IFN gamma.
Thus, these findings suggest a possible association between lingual inflammation and
inflammation in the aorta arteries. However, further investigations must be carried out in order
to corroborate our findings.

It is known that in atherosclerotic plaques there is increased production and secretion of
both IL-6 [23] and IL-1 [24] and that TNF-alpha plays a relevant role in atherosclerosis by
induce IL-1 mRNA in endothelial cells and smooth muscle. In addition, IL-1, together with
TNF alpha, stimulates the production of IL-6 by muscle cells and consequent production of
platelet-derived growth factor (PDGF) and fibroblast growth factor (FGF), which are associated
with the progression of the inflammatory process of atherosclerosis [25].

In the present study, individuals who had a higher amount of cells immunostained by
anti-IL6 in the tongue had a higher amount of cells immunostained by anti-IL1, by anti-IL6 and
by anti-TNF alpha in the aorta arteries, with a significant difference. Our findings are in
agreement with a study that demonstrated increased levels of the pro-inflammatory cytokines
IL-1, IL-6 and TNF-alpha in the gingival crevicular fluid of patients with symptoms of
myocardial infarction. The authors suggested that these cytokines, produced locally, could also
be increased at a systemic level, contributing to the process of atherogenesis [8]. Similarly, with
the results of our study, we suggest that the increase in IL-6 in the tongue could also contribute
to the pathogenesis of aortic atherosclerosis.

On the other hand, in relation to the coronary arteries there was no significant correlation
when comparing the parameters evaluated on the tongue with immunostaining by any cytokine
investigated in the present study perhaps because coronary atherosclerosis was more discreet
than atherosclerosis in the aorta.

Thus, we conclude that inflammation in the submucosa, spongiosis and higher

immunostaining by IL-6 on the tongue are associated with higher immunostaining by IL-1 in
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aorta arteries. In addition, the increase in IL-6 in the tongue is also associated with the increase
in IL-6 and TNF alpha in the aorta arteries. Therefore, knowing that these cytokines contribute
to the process of atherosclerosis and that infectious agents are the major causes of inflammation
in the tongue, we suggest that prevention and treatment of lingual infections could reduce the
risk of atherosclerosis. Thus, these simple and low-cost measures could help prevent the
atherosclerotic process, reducing the morbidity and mortality rates associated with this disease.

However, further studies are needed in order to corroborate our findings.

Conflict of interest statement

The authors declare no conflict of interest.

Financial Support

We appreciate the support received from: Conselho Nacional de Desenvolvimento
Cientifico e Tecnologico/CNPq, Fundagdao de Amparo a Pesquisa de Minas Gerais/FAPEMIG,
Coordenacao de Aperfeicoamento de Pessoal de Nivel Superior (CAPES); Programa
Institucional de Bolsas de Iniciagdo Cientifica/PIBIC/UNIUBE, Programa de Mestrado em
Odontologia da Universidade de Uberaba (UNIUBE), CEFORES/ Universidade Federal do
Triangulo Mineiro (UFTM).

Patient Consent Statement
In the present study, we did not include personal information or images that
demonstrated loss of confidentiality. Informed consent was waived due to the use of

retrospective and unidentified data.

Ethical approval

CAAE: 56173216.6.0000.5145
Opinion Number: 1,796,050
Approval Date: October 27, 2016



536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
567
568

31

References

[1] Velosa-Porras  J,  Escobar-Arregoces F,  Latorre-Uriza C, et  al
Association between periodontal disease and endothelial dysfunction in smoking patients.

Open Dent J 2016;29:29-35. https://doi.org/10.2174/1874210602115010377

[2] Barbalho SM, Bechara M, Quesada K, et al. Sindrome metabdlica, aterosclerose e
inflamacdo: triade indissociavel? J VascBras 2015;14:319-27. https://doi.org/10.1590/1677-
5449.04315.

[3] Boutayeb A, Boutayeb S. The burden of non-communicable diseases in developing

countries. Int J Equity Health 2005;4:2. https://doi.org/10.1186/1475-9276-4-2

[4] Wahid A, Chaudhry S, Ehsan A, et al. Bidirectional Relationship between Chronic Kidney
Disease & Periodontal Disease. Pak J Med Sci 2013;29:211-15.
http://dx.doi.org/10.12669/pjms.291.2926

[5] Quaresma LCA, Silva RF, Camargo GACG. Efeitos clinicos e metabolicos da terapia
periodontal ndo cirurgica em pacientes diabéticos e nao didbeticos- revisao de literatura. Rev

Bras Odontol 2016;73:40. https://doi.org/10.18363/rbo.v73n2.p.140

[6] Buhlin K, Gustafsson A, Hakansson J, et al. Oral health and cardiovascular disease in
Sweden. J  Clin  Periodontol  2002;29:254-59.  https://doi.org/10.1034/j.1600-
051x.2002.290312.x

[7] Ricardo AC, Athavale A, Chen J, et al. Periodontal disease, chronic kidney disease and
mortality: results from the third National Health and Nutrition Examination Survey. BMC

Neprhology 2015;16:97. https://doi.org/10.1186/s12882-015-0101-x

[8] Wytrykowska A, Prosba-Mackiewicz M, Nyka W. IL-1pB, TNF-a, and IL-6 levels in
gingival fluid and serum of patients with ischemic stroke. J Oral Sci 2016;58:509-13.
https://doi.org/10.2334/josnusd.16-0278



569
570
571
572
573
574
575
576
577
578
579
580
581
582
583
584
585
586
587
588
589
590
591
592
593
594
595
596
597
598
599
600
601
602

32

[9] Kazor CE, Mitchell PM, Lee AM, et al. Diversity of Bacterial Populations on the Tongue
Dorsa of Patients with Halitosis and Healthy Patients. J Clin Microbiol 2003;41:558—-63.
https://doi.org/10.1128/jcm.41.2.558-563.2003

[10] Lockhart PB, Brennan MT, Thornhill M, et al. Poor oral hygiene as a risk factor for
infective endocarditis-related bacteremia. J Am Dent Assoc 2009;140:1238-44.
https://doi.org/10.14219/jada.archive.2009.0046

[11] Sereflican M, Sereflican B, Dagistan E, et al. Subclinical atherosclerosis in patients with

recurrent aphthous stomatitis. Oral Dis 2016;22:573-77. https://doi.org/10.1111/0di.12497

[12] Oliveira MS, Torquato BGS, Soares MH, et al. Avaliacdo Macroscopica da Aterosclerose
nas Artérias: Uma Ferramenta de Avaliacdo na Autopsia. ArqBrasCardiol 2021; 116:1119-26.
https://doi.org/10.36660/abc.20190846.

[13] Grudyanov AIl, Tkacheva ON, Avraamova TV, et al. The relationship between
inflammatory periodontal diseases and cardiovascular diseases. Stomatologiia (Mosk) 2015;

94:50-55. https://doi.org/10.17116/stomat201594350-55

[14] Ertugrul AS, Bozoglan A, Taspinar M. The effect of nonsurgical periodontal treatment on
serum and gingival crevicular fluid markers in patients with atherosclerosis. Niger J Clin Pract

2017;20:361-68. https://doi.org/10.4103/1119-3077.181369

[15] Siddeshappa ST, Nagdeve S, Yeltiwar RK, et al. Evaluation of various hematological
parameters in patients with periodontitis after nonsurgical therapy at different intervals. J Indian

Soc Periodontol 2016;20:180-83. https://doi.org/10.4103/0972-124x.175172

[16] Reis LGV, Almeida ECSA, Silva JC, et al. Tonsillar hyperplasia and recurrent tonsillitis:
clinical-histological correlation. Braz J Otorhinolaryngol 2013;79:603-08.
https://doi.org/10.5935/1808-8694.20130108

[17] Chen T, Dewhirst F. Human Oral Microbiome Database (HOMD). In: Nelson K.E. (eds)
Encyclopedia of Metagenomics. Springer, Boston, MA; 2015. https://doi.org/10.1007/978-1-
4899-7478-5 13



603
604
605
606
607
608
609
610
611
612
613
614
615
616
617
618
619
620
621
622
623
624
625
626
627
628
629
630
631
632
633
634

33

[18] Wang R, Nascimento BR, Neuenschwander FC. Aterosclerose e Inflamagao: Ainda Muito
Caminho a Percorrer. Arq Bras Cardiol 2020;114:699-00.
https://doi.org/10.36660/abc.20200219

[19] Zhao L, Wang X, Yang Y. Association between interleukin-6 and the risk of cardiac events
measured by coronary computed tomography angiography. Int J Cardiovasclmaging 2017;
33:1237-44. https://doi.org/10.1007/s10554-017-1098-y

[20] Costa LL, Silva GG, Aratjo PH, et al. O papel do sistema imunoldgico na patogénese da
doenca periodontal. Pubsaude 2020; 3:1-6 https://dx.doi.org/10.31533/pubsaude3.a038

[21] Severino VO, Napimoga MH, de Lima Pereira SA. Expression of IL-6, IL-10, IL-17 and
IL-8 in the peri-implant crevicular fluid of patients with peri-implantitis. Arch Oral Biol

2011;56:823-28. https://doi.org/10.1016/j.archoralbio.2011.01.006

[22] Aratjo MVF, Hong YH, Philip LF, et al. End stage renal disease as a modifier of the
periodontal microbiome. BMC Nephrology 2015;16:1-7. https://doi.org/10.1186/s12882-015-
0081-x

[23] Hartman J, Frishman WH. Inflammation and atherosclerosis: a review of the role of
interleukin-6 in the development of atherosclerosis and the potential for targeted drug therapy.

Cardiol Rev 2014;22:147-51. https://doi.org/10.1097/crd.0000000000000021

[24] Tsimikas S, Duff GW, Berger PB, et al. Pro-Inflammatory Interleukin-1 Genotypes
Potentiate the Risk of Coronary Artery Disease and Cardiovascular Events Mediated by
Oxidized Phospholipids and Lipoprotein. J Am Coll Cardiol 2014;63:1724-34.
https://doi.org/10.1016/j.jacc.2013.12.030

[25] Volp ACP, Alfenas RCG, Costa NMB, et al. Inflammation biomarkers capacity in
predicting the metabolic syndrome. Arq Bras Endocrinol Metab 2008;52:537-49.
https://doi.org/10.1590/S0004-27302008000300015



34

Tables

Table 1. Comparison of age, genetic sex at birth, ethnicity and Body Mass Index (BMI) with

inflammation in the tongue, aorta artery and coronary artery of the 16 evaluated cases

Tongue Aorta artery Coronary artery inflammation
inflammation inflammation n= 6 (37,5%)
n= 14 (87,5%) n= 8 (50%)
Age (years) * 48.42+13,39 51.5+13,73 52.6+12.94
X+£SD
Genetic sex at 7:7 3:5 4:2
birth®
M:F
Ethnicity ° 9:5 5:3 6:0
L:NL
Body mass 27.40 £5,32 27.73 £ 4,64 26.58 £4.18
index (BMI)¢
(kg/m?)

Legend: X: mean; SD: Standard deviation; M: male; F: female; L: Leucoderma; NL: non Leucoderma.
a: ANOVA, p>0.05; b: Fisher exact test; p>0.05; c: Fisher exact test; p>0.05; d: ANOVA, p>0.05.
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Table 2. Correlation between the parameters evaluated on the tongue with immunostaining for

IL-1, IL-6, TNF alpha and IFN gamma in the aorta artery

Cytokines in the aorta artery

Parameters evaluated IL-1 IL-6 TNF alpha IFN

in the tongue gamma

Inflammation in the r=0.5112 - - -

submucosa

Espongiosis r=0.581° - - -

Exocytosis - = 0.682° - =0. 6824

IL-1 ; ] ] ]

IL-6 r=0.537°¢ =0.589" r=0.589¢ -

TNF alfa - - - -

IFN gama - - - -

Pearson’s Correlation Test: a) p=0.047; b) p=0.018; ¢) p=0.003; d) p=0.003; e) p=0.031; f) p=0.016; g)
p=0.016.
(-) Indicates that there was no statistically significant difference

Table 3. Weak (absent+mild) or strong (moderate+severe) immunostaining for cytokines IL-

1, IL6, TNF alpha and IFN gamma in the tongue, aorta and coronary artery

Tongue (n=16) Aorta (n=16) Coronary (n=16)
Immunostaining Weak  Strong Weak  Strong Weak  Strong
IL-1 16 0 16 0 16 0
IL-6 16 0 16 0 16 0
TNF alfa 16 0 16 0 16 0
IFN gama 16 0 16 0 16 0
Inflammation* 8 8 16 0 15 1

Fisher exact test: Tongue versus aorta artery: p=0.002; Tongue versus coronary artery: p=0.015
(*) Asterisk indicates statistical difference
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Figures

Figure 1 Microscopic aspects of the tongue:

S £ : - " T

Fig 1 Microscopic aspects of the tongue: A. Clear spaces between the squamous epithelium
cells lining the tongue indicating intercellular edema (spongiosis) (yellow arrows), (HE, 400X);
B. Intense permeation by lymphocytes and plasma cells underlying the squamous epithelium
that lines the tongue (yellow arrows), (HE, 400X); C. Frequent inflammatory cells
(lymphocytes and neutrophils) permeating the squamous epithelium lining the tongue
(exocytosis) (yellow arrows), (HE, 400X)
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Figure 2 Microscopic aspects of the aorta arteries:

Fig 2 Microscopic aspects of the aorta arteries: A. Atherosclerosis plaque in the aorta; voids
with sharp edges correspond to cholesterol crystals (yellow arrows) (HE, 400X); B. Moderate
amount of lymphocytes and rare plasma cells (yellow arrows) in the wall of the aorta,
underlying the atherosclerosis plaque (HE, 400X); C. Rare brown-stained cells (yellow arrows)
near the surface of the aorta, in an area of atherosclerosis plaque (anti-TNF alpha antibody,
400X); D. Rare brown-stained cells (yellow arrows) near the surface of the aorta, in an area of
atherosclerosis plaque (anti-IL6 antibody, 400X); E. Rare brown-stained cells (yellow arrows)
near the surface of the aorta, in an area of atherosclerosis plaque (anti-IFN gamma antibody,
400X).



635
636
637
638
639
640
641
642
643
644
645
646
647

38

5 CONCLUSAO

Dentro das limitagdes do presente estudo, como o pequeno numero amostral obtido, em
funcdo das restrigoes de coleta e de acesso aos servigos de saude, impostos pela pandemia de
COVID-19, concluimos que a inflama¢ao na submucosa, espongiose ¢ maior imunomarcagao
por IL-6 na lingua estdo associadas a maior imunomarcagdo por IL-1 nas artérias aortas. Além
disso, o aumento de IL-6 na lingua também estd associado ao aumento de IL-6 e TNF alfa nas
artérias aortas. Portanto, sabendo que essas citocinas contribuem para o processo de
aterosclerose e que os agentes infecciosos sdo as principais causas de inflamag¢do na lingua,
sugerimos que a preven¢do e o tratamento de infec¢des linguais podem reduzir o risco de
aterosclerose. Assim, essas medidas simples e de baixo custo podem auxiliar na prevengao o
processo aterosclerdtico, reduzindo as taxas de morbidade e mortalidade associadas a essa

doenca. No entanto, sdo necessarios mais estudos para corroborar nossos achados.
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APARECIDA DE LIMA, na categoria APRESENTACAO ORAL - GRADUACAO, no XXIIl SEMINARIO DE INICIACAO CIENTIFICA - SEMIC, da Universidade de
Uberaba, realizado nos dias 09 e 10 de novembro de 2022.
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