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RIBEIRO, A.P.F. O exercicio fisico isolado ou combinado com o dmega-3 modula a
periodontite apical induzida em ratos. 2024. Tese (Doutorado) - Faculdade de
Odontologia, Universidade Estadual Paulista, Aragatuba, 2024.

Resumo

A periodontite apical (PA) é resultado da contaminacdo bacteriana no canal radicular e
sua progressao é altamente dependente da resposta imune do hospedeiro. O objetivo desse
trabalho foi investigar o impacto do exercicio fisico moderado, isoladamente ou em
combinagdo com a suplementagdo de dmega 3, na PA induzida em ratos, analisando o
perfil imuno inflamatorio, a presenca de bactérias no canal radicular e regido apical, a
perda Ossea e as fibras colagenas. Trinta ratos Wistar foram divididos em 3 grupos:
Controle; Exercicio fisico e Exercicio fisico + 6mega 3. O experimento iniciou com a
suplementacdo do O0mega 3, que durou 60 dias e foi administrada por gavagem. O
protocolo de natacdo ocorreu em duas etapas, adaptacdo ao ambiente aquatico e treino de
natagdo. A PA foi induzida no 30° dia e os ratos foram eutanasiados no 60° dia. Os molares
superiores foram processados e corados com Hematoxilina e Eosina (H&E), Brown
Brenn (BB) e Picrosirius Red (PSR) e imuno-histoquimica de interleucina 17 (IL-17),
fator de necrose tumoral alfa (TNF-a) e fosfatase acida resistente ao tartarato (TRAP) e
para analise micro tomogréafica. As analises de H&E, BB, IL-14 e TNF- o foram
realizadas por meio da atribuicdo de escores. As analises foram realizadas por meio da
atribuicdo de escores que foram submetidos aos testes de Kruskal-Wallis, Tukey Shapiro-
Wilk, Mann-Whitney e Analise de Variancia One Way, com significancia de 5%. A
intensidade do infiltrado inflamatorio foi maior no grupo controle (p<0,05). A atividade
fisica limitou a disseminacao de bactérias (p<0,05) e quando combinada com o 6mega-3,
apresentou maior percentual de fibras imaturas (p<0,05). O grupo controle apresentou
maior nimero de células positivas para TRAP (p<0,05). A natacdo por si sO, reduziu a
imunomarcacao de TNF-a e quando combinada com 6mega 3, reduziu a imunomarcagao
de IL-17. A anélise microtomografica mostrou que os animais que realizaram a natagdo
apresentaram menor perda de volume 6sseo alveolar (p< 0,05). A atividade fisica isolada
aprimorou 0s mecanismos de defesa, reduzindo a inflamacéo por meio da modulagéo do
TNF-a e controlando a contaminagdo bacteriana, enquanto sua combinagdo com dmega
3 melhorou ainda mais a modulacao inflamatoria por meio do controle da IL-17, reduziu
a perda de tecido 6sseo e estimulou a producdo de colageno para limitar a inflamacéo e
diminuir a atividade osteocléstica.

Palavras-chave: Periodontite Apical, natacdo, exercicio, endodontia, acido graxo dmega
3.



RIBEIRO, A.P.F. Physical exercise alone or combined with omega-3 modulates
apical periodontitis induced in rats. 2024. Tese (Doutorado) - Faculdade de
Odontologia, Universidade Estadual Paulista, Aragatuba, 2024.

Abstract

Apical periodontitis (AP) is the result of bacterial contamination of the pulp tissue and its
progression is highly dependent on the host's immune response. The objective of this
work was to investigate the impact of moderate physical exercise, alone or in combination
with omega 3 supplementation, on AP induced in rats, analyzing the immuno-
inflammatory profile, the presence of bacteria in the root canal and apical region, bone
loss and collagen fibers. Thirty Wistar rats were divided into 3 groups: Control; Physical
exercise and Physical exercise + omega 3. Omega 3 supplementation was administered
by gavage for 60 days. The swimming protocol occurred in two stages, acclimatization
to the aquatic environment and swimming training. AP was induced on the 30th day and
the rats were euthanized on the 60th day. The upper molars were processed and stained
with  Hematoxylin and Eosin, Brown Brenn and Picrosirius Red and
immunohistochemistry for IL-17, TNF-a.and TRAP and for micro tomographic analysis.
The analyzes were carried out by assigning scores that were submitted to the Kruskal-
Wallis, Tukey Shapiro-Wilk, Mann-Whitney and One Way Analysis of Variance tests,
with a significance of 5%. The intensity of the inflammatory infiltrate was greater in the
control group (p<0.05). Physical activity alone reduced immunostaining for TNF-a and
limited the spread of bacteria (p<0.05). Furthermore, when combined with omega 3, it
reduced immunostaining for IL-17 and presented a higher percentage of birefringent
structures of immature fibers (p<0.05). Microtomographic analysis showed that animals
that performed the physical activity of swimming had a smaller area of alveolar bone loss
(p< 0.05). The control group showed a greater number of TRAP-positive cells (p<0.05).
Physical activity alone enhanced defense mechanisms, reducing inflammation by
modulating TNF-o and controlling bacterial contamination, while combining it with
omega-3 further improved inflammatory modulation through IL-17 control, reduced bone
tissue loss, and stimulated collagen production to limit inflammation and decrease
osteoclastic activity.

Keywords: Apical periodontitis, swimming, exercise, endodontics, omega 3 fatty acid.
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1- Introduction

Apical periodontitis (AP) arises from the infiltration of microorganisms into the
root canal system (Nair, 2004). As the infectious process and associated inflammatory
response reach the apex of the tooth, a periapical lesion is developed. In an attempt to
suppress invading microorganisms, the host's inflammatory response intensifies the
process, leading to the recruitment of defense cells, the release of inflammatory mediators
and the resorption of bone tissue (Samuel et al., 2021; Azuma et al., 2021; Barreiros et
al., 2018). The amplification and progression of this process are highly dependent on the
host's immune response (Samuel et al., 2021, Cantiga-Silva et al., 2021).

Failure of the immune response to suppress bacteria can lead to an overactive
response from defense cells (Howait et al., 2019). Macrophages, T lymphocytes and other
cells release chemical mediators, such as tumor necrosis factor-alpha (TNF-a),
interleukin 17 (1L-17), prostaglandins and bradykinins, which, when present at high
levels, indirectly trigger osteoclastogenesis (Cintra et al., 2018). Furthermore, IL-17 is
capable of mediating host defense against bacterial infections or may contribute to
chronic inflammation, while TNF-a is associated with bone loss and stimulates the
synthesis of prostaglandins and proteases (Borgo et al., 2023, Almeida-Junior et al.,
2023).

Physical exercise is one of the strategies established to promote immunomodulation
to increase the host's immune response (Andrade et al., 2017), being among the most
influential factors in regulating the defense system, and can deeply sensitize it, making
the organism less susceptible to inflammation and infections (Shimojo et al., 2019,
Andrade et al., 2017). Regular, moderate-intensity activities can strengthen the immune
system throughout life, thereby suppressing the abnormal production of inflammatory
cytokines, facilitating the development of anti-infective and antioxidant agents,
increasing immune cell counts, and reducing tissue inflammation (Lombardi et al., 2019,
Guo et al., 2020; Simpson et al., 2015).

Omega-3 polyunsaturated fatty acids (ov-3 PUFAS) have been widely accepted as
dietary supplementation adjuvant to the treatment of chronic inflammatory diseases due
to their remarkable therapeutic effects (Deore et al., 2017, Azuma et al., 2017). -3
PUFAs, represented by eicosapentaenoic acid (EPA) and docosahexaenoic acid (DHA),
are capable of reducing inflammation, inhibiting bone resorption, suppressing the
synthesis of lipid mediators, reducing arachidonic acid levels, altering the functions of
polymorphonuclear leukocytes, modulate lymphocyte proliferation and the production of
pro-inflammatory cytokines, stimulating bone regeneration and increasing the host's
antioxidant capacity (Kesavalu et al., 2006, Iwasaki et al., 2010, Azuma et al., 2021) .
Furthermore, ®-3 PUFAS act by preventing the resorption of bone tissue (Azuma et al.,
2018). Specifically in dentistry, -3 PUFASs are being used in the treatment of gingivitis,
periodontal disease, AP and stomatitis (Azuma et al., 2022).

As there is still no study analyzing the effects of physical activity on AP the
objective of this study was to analyze, in Wistar rats, the impact that moderate intensity
physical activity, alone or combined with fatty acid, can have on infectious and
inflammatory oral diseases of endodontic origin. The null hypothesis tested was that



Conclusion

Physical activity alone enhanced defense mechanisms, reducing inflammation by
modulating TNF-o and controlling bacterial contamination, while combining it with
omega-3 further improved inflammatory modulation through IL-17 control, reduced bone
tissue loss, and stimulated collagen production to limit inflammation and decrease

osteoclastic activity.
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