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RESUMO

A dor na pancreatite aguda (PA) € um sintoma presente em cerca de 90% dos
pacientes, e seus mecanismos neurobiolégicos ndo estdo bem elucidados,
influenciando na baixa especificidade terapéutica. Estudos descrevem transtornos de
humor associados a dor visceral. Nesse contexto, o sistema canabindide surge como
um alvo na modulacdo da dor visceral, por se encontrar em regides-chave do
processamento nociceptivo. Objetivou-se caracterizar a hiperalgesia e transtornos de
humor na PA e a participacdo do sistema canabindide. A PA foi induzida por via
intraperitoneal (i.p) em camundongos Swiss machos por etanol e 4cido palmitoleico
(POA) associado ao etanol (protocolo:103/16). Avaliou-se parametros inflamatérios
(mieloperoxidase-MPO, fator de necrose tumoral alfa-TNF-a, interleucina 1 B- IL-
1B, histopatologia), a-amilase e lipase; e parametros de estresse oxidativo (glutationa
reduzida-GSH e malonildialdeido-MDA). A hiperalgesia visceral (0, 4, 6 e 24 h) pelo
teste de von Frey (TVF) e, para investigar sensibilizacao central, teste de imerséo da
cauda (TIC) e TVF na pata. Para descartar o efeito do etanol sobre a locomocao
realizou-se o teste de rota-rod (1, 2 e 3 h). Foi investigada a associacdo entre
hiperalgesia na PA e comportamentos de depressao e ansiedade pelos testes de
campo aberto (TCA), labirinto em cruz elevado (LCE), de suspenséo da cauda (TSC)
e de nado forcado (NF). Foi analisada a ativacdo neuronal (marcacdo por
imunofluorescéncia para C-FOS) no cortex pré-frontal (CPF) e corno dorsal da
medula. Para avaliar a modulagdo canabinoide, os animais receberam por via
endovenosa (e.v.), WIN 55,212-2 (agonista canabinoide inespecifico), ACEA
(agonista canabinoide CB1), AM1241 (agonista canabinoide CB2), URB597 (inibidor
de hidrolase de anandamida), 1 h apés inducdo da PA. Para os antagonistas de CB1
(AM281) e de CB2 (AM630), as administragdes foram feitas por via subcuténea (s.c)
30 min apds os agonistas. Apés os tratamentos realizou-se: TVF abdominal, TIC, TCA,
TSC e NF. Apés sacrificio (24 h) analisou-se a concentragao plasmatica da a-amilase,
atividade de MPO e histopatologia pancreética e, na medula (T8-T12) quantificacédo
de CB1 e CB2 por western blot. Andlise estatistica: teste de Bonferroni, Student e
teste de Kruskal-Walllis (histopatologia) (p<0.05). Os animais com PA (etanol/POA, 24
h) apresentaram aumento de parametros inflamatérios, estresse oxidativo, elevagéo
de lipase e a-amilase; foi observada redugao nos limiares nociceptivo (4, 6 e 24 h) no
TVF abdominal e TIC (24 h). Os animais com PA apresentaram comportamento
depressivo. No TCA apresentaram reducdo no numero de cruzamentos e de rearings
e no LCE apresentaram menor tempo nos bragos abertos. Houve um aumento
significativo de neurénios marcados para C-FOS tanto na medula quanto no CPF dos
animais com PA. WIN 55,212-2, ACEA, AM1241 e UR597 aumentaram
significativamente o limiar de hiperalgesia nos animais com PA, seguidos de reverséo
pelo co-tratamento com AM281 e AM630. Os agonistas canabindides atuaram de
forma significativa na elevacdo do numero de cruzamentos e de rearings no TCA
(AM1241 e ACEA), na reducdo da concentracdo sérica de a-amilase (ACEA e
AM1241), danos histopatologicos (AM1241 e URB597) e MPO pancreética (AM1241)
dos animais com PA. Conclui-se que ha hiperalgesia visceral e transtornos de humor
na PA alcdolica experimental envolvendo ativacdo neuronal espinal e cortical e
transtornos de humor. Além disso, sugere um envolvimento da via canabindide na
modulacao da hiperalgesia visceral presente nesse modelo.

Palavras-chave: Sistema canabinoide. Nocicepcdo. Pancreatite aguda. Depresséao.
Ansiedade.



ABSTRACT

Acute pancreatitis (AP) pain is a symptom present in about 90% of patients, and its
neurobiological mechanisms are not well elucidated, influencing the low therapeutic
specificity. Studies describe mood disorders associated with visceral pain. In this
context, the cannabinoid system appears as a target in the modulation of visceral pain,
because it is found in key regions in nociceptive processing. The objective of this study
was to characterize hyperalgesia and mood disorders in AP and the participation of
the cannabinoid system. AP was induced intraperitoneally (i.p) in male Swiss mice by
ethanol and palmitoleic acid (POA) associated with ethanol (protocol:103/16).
Inflammatory parameters (myeloperoxidase-MPO, tumor necrosis factor alpha-TNF-q,
interleukin 1B-IL-18 histopathology), a-amylase and lipase were evaluated; and
oxidative stress parameters (reduced glutathione-GSH and malonildialdehyde-MDA).
The visceral hyperalgesia (0, 4, 6 and 24 h) by the von Frey test (VFT) and, to
investigate central sensitization, tail immersion test (TIT) and VFT in the paw. To
eliminate the effect of ethanol on locomotion, the rota-rod test (1, 2 and 3 h) was
performed. We investigated the association between hyperalgesia in AP and
depression and anxiety behaviors by open field (OFT), elevated plus maze (EPM), tail
suspension (TST) and forced swimming (FST) tests. Neuronal activation
(immunofluorescence labeling for C-FOS) in the prefrontal cortex (PFC) and dorsal
horn of the spinal cord was analyzed. To evaluate the cannabinoid modulation, the
animals received intravenous (i.v.), WIN 55,212-2 (non-specific cannabinoid agonist),
ACEA (cannabinoid agonist CB1), AM1241 (cannabinoid agonist CB2), URB597
(anandamide hydrolase inhibitor), 1 h after induction of AP. For CB1 (AM281) and CB2
(AM630) antagonists, administrations were done subcutaneously (s.c.) 30 min after
the agonists. After the treatments, abdominal VFT, TIT, OFT, TST and FST were
performed. After sacrifice (24 h) the plasma concentration of a-amylase, MPO activity
and pancreatic histopathology were analyzed and quantification of CB1 and CB2 by
western blot in the spinal medulla (T8-T12). Statistical analysis: Bonferroni test,
Student's test and Kruskal-Wallis test (histopathology) (p <0.05). The animals with AP
(ethanol/POA, 24 h) presented increased inflammatory parameters (MPO,
histopathology, IL-1B), oxidative stress (reduction of GSH and increase of MDA),
elevation of lipase and a-amylase; reduction in nociceptive thresholds (4, 6 and 24 h)
in abdominal VFT and TIT (24 h) was observed. Animals with AP presented depressive
behavior with increased immobility time in TST and FST. In the OFT, there was a
reduction in the number of crosses and rearings, and the EPM presented shorter time
in the open arms. There was a significant increase in C-FOS-labeled neurons in both
the medulla and PFC of animals with AP. WIN 55,212-2, ACEA, AM1241 and UR597
significantly increased the hyperalgesia threshold in animals with AP, followed by
reversal by co-treatment with AM281 and AM630. Cannabinoid agonists significantly
increased the number of crosses and rearings in OFT (AM1241 and ACEA), reduction
of serum a-amylase concentration (ACEA and AM1241), histopathological damage
(AM1241 and URB597), and pancreatic MPO AM1241) of animals with AP. We
conclude that there is visceral hyperalgesia and mood disorders in experimental
alcoholic AP involving spinal and cortical neuronal activation and mood disorders. In
addition, it suggests an involvement of the cannabinoid pathway in the modulation of
visceral hyperalgesia present in this model.

Keywords: Cannabinoid system. Nociception. Acute pancreatitis. Depression.
Anxiety.



