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CANTIGA-SILVA, C. Efeito da fibrose hepéatica na severidade da
periodontite apical: andlise histolégica e imunoistoquimica em ratos. 2020.
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RESUMO

A inter-relacéo das alteracdes sistémicas com o desenvolvimento e progressao
de infeccbes orais como a periodontite apical tem sido objeto de intensos
estudos nos ultimos anos. O objetivo deste trabalho foi verificar a influéncia da
fibrose hepatica (FH) na severidade da periodontite apical (PA) em ratos Wistar.
Quarenta ratos foram divididos em 4 grupos (n=10): Grupo C - ratos controle;
Grupo PA - ratos portadores de PA; Grupo FH - ratos portadores de FH; Grupo
PA+FH - ratos portadores de PA e FH. A FH foi induzida pelos métodos quimico
e cirurgico associados. Foi administrado Tetracloreto de Carbono (CCls) na
dosagem de 0,2ml/100g de peso corporal, 2 vezes por semana, via
intraperitoneal, e durante todo o experimento (60 dias). Apds 30 dias do inicio da
administracdo da droga, os animais foram submetidos a cirurgia de ligadura do
ducto biliar. Em seguida, as a polpa dentaria dos primeiros e segundos molares
superiores e inferiores direito foram expostas pelo periodo de 30 dias para
desenvolvimento da PA. Ao final do experimento os animais foram eutanaziados
e as maxilas, assim como os figados, coletados para analise em microscopia de
luz. O tecido hepatico foi analisado em coloracdo de hematoxilina e eosina (H&E)
e Picrosirius red para comprovar a fibrose hepatica e as maxilas processadas
para analise histoldgica, histométrica e imunoistoquimica para IL-18, IL-6, € TNF-
a. Os resultados obtidos foram analisados e comparados por testes estatisticos
especificos para cada caso com nivel de significancia de 5% (p < 0.05). A FH foi
confirmada pela analise histolégica dos figados nos grupos FH e PA+FH que
apresentaram hepatocitos necrosados, desorganizacdo vascular e intensa
deposicao de colageno no parénquima hepatico, formando pontes de fibrose.
Quanto a periodontite apical observou-se infiltrado inflamatério moderado no
grupo PA e intenso no PA+FH (p < 0.05). A analise histométrica mostrou maiores

areas de reabsorcao 0ssea periapical no grupo PA+FH em comparagéo ao grupo



PA (p < 0.05). A analise imunoistoquimica revelou maior imunomarcacao para
citocinas IL-1[3, IL-6 e TNF-a no grupo PA+FH quando comparado ao grupo PA
(p < 0.05). Conclui-se que a FH influencia na severidade da periodontite apical,
exacerbando o infiltrado inflamatorio, por meio do aumento das citocinas IL-1,

IL-6 e TNF-a, e aumentando a reabsorcdo 6ssea periapical.

Palavras-chave: Periodontite apical. Fibrose hepatica. Inflamacéo. Citocinas

pro inflamatorias.
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ABSTRACT

The interrelationship between systemic disorders and oral infections such as
apical periodontitis has been the subject of intense studies in recent years. The
aim of this study was to evaluate the influence of liver fibrosis (LF) on the severity
of apical periodontitis (AP) in Wistar rats. Forty rats were divided into 4 groups
(n=10): Group C - control rats; AP group - rats with AP; LF Group - rats with LF;
AP+LF Group - rats with AP and LF. LF was induced by the association of
chemical and surgical methods. Carbon tetrachloride (CCls) was administered at
a dosage of 0.2ml/100g of body weight, twice a week, intraperitoneally, and
throughout the experiment (60 days). After 30 days from the beginning of the drug
administration, the animals were submitted to bile duct ligation surgery and the
dental pulps of the first and second right maxillary and mandibular molars were
exposed to induce AP in a period of 30 days. At the end of the experiment, the
animals were killed and the jaws, as well as the livers, were collected for analysis
under light microscopy. The liver tissue was analyzed in Hematoxilin and Eosin
(H&E) and Picrosirius red staining to confirm the liver fibrosis. The jaws were
processed for histological, histometric and immunohistochemical analysis for IL-
1B, IL-6, and TNF-a. The results obtained were analyzed and compared by
specific statistical tests (p < 0.05). LF was confirmed by histological analysis of
the liver in the LF and AP+LF groups, which presented necrotic hepatocytes,
vascular disorganization and intense collagen deposition in the liver parenchyma,
forming fibrosis bridges. A moderate inflammatory infiltrate was observed, in the
AP group and intense in the AP+LF (p < 0.05). Histometric analysis showed
greater areas of periapical bone resorption in the AP+LF group compared to the
AP group (p < 0.05). The immunohistochemical analysis revealed greater

immunolabeling for cytokines IL-183, IL-6 and TNF-a in the AP+LF group when



compared to the AP group (p < 0.05). It is concluded that LF influences on the
severity of apical periodontitis, exacerbating the inflammatory infiltrate, by
increasing the cytokines IL-13, IL-6 and TNF-a, and intensifying the periapical
bone resorption.

Keywords: Apical periodontitis. Liver fibrosis. Inflammation. Pro inflammatory
cytokines.
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The inflammatory profile of apical periodontitis associated with liver fibrosis:

histological and immunohistochemical analysis

ABSTRACT

Introduction: The study evaluated the effects of liver fibrosis (LF) in the modulation
of pro inflammatory mediators in apical periodontitis (AP) and periapical bone
resorption. Methods: Forty male Wistar rats were distributed into four groups: C -
control, AP - rats with AP, LF - rats with LF, AP+LF - rats with AP and LF. LF was
induced by the administration of carbon tetrachloride for eight weeks associated
with surgery procedure for bile duct ligation for four weeks; AP was induced by
dental pulp exposure to the oral environment for 30 days. In the euthanasia, jaws
and liver were removed. The livers were analyzed in Hematoxilin and Eosin (H&E)
and Picrosirius red staining to confirm fibrosis. The jaws were analyzed in H&E
staining and immunohistochemical assays for interleukin (IL) -18, IL-6 and tumor
necrosis factor alpha (TNF-a). The Student t test and Mann-Whitney U test and were
used for statistical analysis (P < .05). Results: The inflammatory infiltrate was
moderate in AP and severe in AP+LF (P < .05). The periapical bone resorption was
larger in AP+LF than AP group (P < .05). IL-13, IL-6 and TNF-a levels were higher
in the AP+LF groups when compared to the AP group (P < .05). Conclusion: Liver
fibrosis modulates apical periodontitis increasing the inflammatory infiltrate by
changing the pro inflammatory cytokines immunolabeling as well as enhanced the

periapical bone resorption.
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INTRODUCTION
Apical periodontitis (AP) is a common pathology that affects the periapical
tissues. It is caused by a persistent inflammatory reaction in response to the action

of infectious agents present in the root canal (1). The pathogenesis of AP depends

on the control of the host's immune response to microorganisms; Consequently to
intensity of the inflammatory infiltrate and the the release of pro and anti-
inflammatory cytokines (2).

The AP is characterized by periapical bone resorption that happens through
the interaction of inflammatory stimuli that activates the cells responsible for bone
resorption (3). In addition, the immune response may be exacerbated by systemic
complications such as diabetes, aggravating the development of AP (4). Recently,
a study revealed the presence of periapical radioluscence in more than half of
patients with liver cirrhosis, showing that liver changes can influence in AP (5). In
this context, a previous study has shown that more than one focus of AP in humans
is common (6). Furthermore, animal model studies revealed that the presence of
multiple AP foci can influence on systemic disorders (7, 8).

Liver diseases affect thousands of people around the world by raising
mortality rate in developed countries. The World Health Organization affirms that
Viral Hepatitis C affects more than 70 million people worldwide, followed by non-
alcoholic fatty liver disease (9). These chronic diseases lead the liver to steatosis,
fibrosis, and cirrhosis. The liver fibrosis (LF) is modulated by oxidative stress,
increased tumor growth factor-B1 (TGF-B1) (10) and the activation of kupffer cells
that release inflammatory mediators such as interleukin 1 beta (IL-1B), tumor

necrosis factor alpha (TNF-a) (11) which will progress to cirrhosis if not treated (10).



Pro inflammatory cytokines are secreted by different type of cells, just like
macrophages, odontoblasts and osteoclasts (12); Also, they play a crucial role in the
development and persistence of AP (13). Elevated levels of IL-1 were related to
higher levels of periapical bone resorption in systemic complications (14), as well as
the production of other pro inflammatory mediators like the IL-6 and TNF-a (15). In
the liver, these cytokines act as mediators in the transition from the beginning of
liver injury to fibrogenesis and consequently to fibrosis (10); Moreover, the IL-13
could be detected in high serum levels in patients with chronic liver diseases,
proving its relation with the evolution of hepatic conditions (16).

Considering that the IL-1B, IL-6, and TNF-a are related to the development
of liver fibrosis (10, 11, 16), as well as to the development of apical periodontitis (4),
this study proposed the evaluation of the effects of LF in severity of the apical
periodontitis. The null hypothesis is that LF do not influence on pro inflammatory

mediators immunolabeling and periapical bone resorption of AP.

MATERIALS AND METHODS
Experimental design

Forty male rats (Rattus norvegicus albinus, Wistar), with one month old, with
an average of 100 g of weight were selected for this study (n = 10). The animals
were housed in temperature-controlled rooms and received water and food ad
libitum. The experimental procedures were approved and conducted in accordance
to the Animal Ethics Committee, Universidade Estadual Paulista 00430-2018 and in
compliance with the U.K. Animals (Scientific Procedures) Act 1986.

The following groups were assigned: C - control, AP - rats with AP, LF - rats

with LF, AP+LF - rats with AP and LF.
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