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RESUMO

Pancreatite aguda ¢ definida como um processo inflamatério agudo do pancreas que envolve
frequentemente tecidos peripancreaticos e sistemas de 6rgaos remotos. Esta entre as causas de
mortes por doengas do sistema digestivo com crescimento em torno de 75% entre 2010 e 2018
comparado aos ultimos 40 anos. Estados Unidos e Reino Unido apresentam maiores indices.
5% dessas mortes ocorrem por pancreatite, 3% em homens e 2% em mulheres. Os
polissacarideos da casca de X. americana tem sido descrito como anti-inflamatorios tanto na
pancreatite como na gastrite em modelos experimentais com camundongos. Contudo o
mecanismo ndo tem sido contemplado na literatura. Dessa forma, o trabalho teve como objetivo
investigar o efeito protetor dos polissacarideos da casca de X. americana (PLTd-xa) na
pancreatite aguda e o envolvimento da fracdo (FII) e arabinose na sinalizacdo de célcio
intracelular. A coleta da espécie vegetal ocorreu no municipio de Quixada, o p6 seco da casca
(5g) foi despigmentado com metanol, filtrado e o material residual utilizado na extragcdo dos
polissacarideos (NaOH 0,1 M; 3x) e desproteinado com acido tricloro acético (TCA). A FII foi
obtida a partir do acompanhamento do conteudo de carboidrato pelo método de acido fenol-
sulfurico. Para inducdo da pancreatite foi utilizado 2 modelos. Modelo cirurgico com uso de
Na-TC 3%, infusdo retrograda de ducto biliar, tratamento na 1 e 13h apds a indugdo com PLTd-
xa (3,10, 30 mg/kg e.v) e/ou sham/salina. Segundo modelo com injecdo consecutivas de POA
(intervalo 1h), tratados 1 e 13h (30 mg/kg, e.v) ou salina. Apos 24h, animais foram sacrificados
e retirado sangue para analises de amilase e pancreas para analises pardmetros inflamatorios
por método histopatolégico e coloragdo H.E, com parametros de necrose, edema, infiltrado
neutrofilico e escores totais, atividade de mieloperoxidase (MPO) e tripsina. Mecanismo
avaliado em isolamento de células acinares pelo uso de colagenase especifica e dissociagdo
mecanica. O tratamento com arabinose ou FII ocorreu lh antes das andlises e o uso de
marcadores para calcio citosolico (FLUO-4), despolarizacdo mitocondrial (TMRM-AM), ATP
intracelular (Mg-green-AM) foram adicionados 30 minutos antes das analises. Agentes lesivos
(TLC-s, POA, Ach, CCK) adicionados no curso do tempo (200ms) ou 30 min antes da andlise
de morte celular por necrose. O docking molecular utilizou bioinformatica. Os dados expressos
como Média £ SEM (n=6-10), por ANOVA e teste de Bonferroni ou Dunns (p<0,05). Os
protocolos obedeceram aos principios éticos e legais estabelecidos pela lei: 11.794/08 com
parecer do Comité de Etica em Pesquisa Animal da UFC n: 13/2016. Como resultados, obtemos
reversdo significativa nos parametros histologicos para os dois modelos, assim como em

andlises bioquimicas de amilase, MPO e tripsina. Em células acinares, preveniu necrose, o



calcio citosolico, despolarizagdo mitocondrial e ATP intracelular. O docking molecular
mostrou a interagdo da arabinose com o canal ORAIL. Concluiu-se que os PLTd-xa protegeu
necrose em dois modelos de PA reduzindo célcio intracelular e protecao na producdo de ATP
mitocondrial. Além disso, FII e arabinose protegeu a sinaliza¢do de calcio sugerindo uma

possivel interagdo com o canal ORAI1 mostrando-se como possivel potencial tratamento.
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ABSTRACT

Acute pancreatitis is defined as an acute inflammatory process of the pancreas that often
involves peripancreatic tissues and systems of remote organs. Diseases of the digestive system
growth around 75% between 2010 and 2018 compared to the last 40 years. The United States
and the United Kingdom have higher rates. 5% of these deaths occur due to pancreatitis, 3% in
men and 2% in women. Polysaccharides from X. americana bark have been described as anti-
inflammatory in pancreatitis and gastritis for experimental models. However, the mechanism
has not been contemplated in the literature. The objective of this work was to investigate the
protective effect of polysaccharides from X. american bark (PLTd-xa) on acute pancreatitis and
the involvement of the fraction (FII) and arabinose on intracellular calcium signaling. The dry
powder of the bark (5g) was depigmented with methanol, filtered and the residual material used
to extract the polysaccharides (0.1 M NaOH, 3x). Trichloroacetic acid (TCA) used to
deproteined. The FII was obtained from the monitoring of the carbohydrate content by the
phenol-sulfuric acid method. Two models were used for induction of pancreatitis. Surgical
model with 3% Na-TC, retrograde bile duct infusion, treatment at 1 and 13h after induction
with PLTd-xa (3.10, 30 mg / kg e.v) or sham or saline. Second model with consecutive POA
injection (interval 1h), treated 1 and 13h (30 mg / kg, e.v) or saline. After 24h, animals were
sacrificed and blood was collected for analysis of amylase and pancreas for analysis of
inflammatory parameters by histopathological method and H.E staining, with parameters of
necrosis, edema, neutrophilic infiltration and total scores, myeloperoxidase activity (MPO) and
trypsin. Mechanism was evaluated in acinar cells isolation by the use of specific collagenase
and mechanical dissociation. Treatment with arabinose or FII occurred 1 h before the analyzes
and the use of markers for cytosolic calcium (FLUO-4), mitochondrial depolarization (TMRM-
AM), intracellular ATP (Mg-green-AM) were added 30 minutes prior to analysis. Damaging
agents (TLC-s, POA, Ach, CCK) added time course (200ms) or 30 min prior to necrotic cell
death analysis. Molecular docking used bioinformatics. The data was expressed as mean + SEM
(n = 6-8), by ANOVA and Bonferroni or Dunn’s test (p < 0.05). The protocols complied with
the ethical and legal principles established by law: 11.794 / 08 with approval of the Ethics
Committee UFC Animal (No: 13/2016). As results, we obtain significant reversion in
histological parameters for both models, as well as in biochemical analyzes of amylase, MPO
and trypsin. In acinar cells, it prevented necrosis, cytosolic calcium, mitochondrial
depolarization and intracellular ATP. Molecular docking showed the interaction of arabinose

with the ORAII channel. It was concluded that PLTd-xa protected necrosis in two AP models



by reducing intracellular calcium and protection in mitochondrial ATP production. In addition,

FII and arabinose protected calcium signaling suggesting a possible interaction with the ORAI1

channel showing as potential for treatment.
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