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RESUMO

MECANISMOS ENVOLVIDOS NO EFEITO ANTINOCICEPTIVO DA
LECTINA DE SEMENTES DE Lonchocarpus araripensis. Renata Morais Ferreira
Amorim. Orientadora: Prof2 Dr2 Ana Maria Sampaio Assereuy. Programa de P0s-
graduacdo em Ciéncias Fisioldgicas, Universidade Estadual do Ceara, 2018.

Trabalhos anteriores demonstraram que a lectina isolada de sementes de Lonchocarpus
araripensis inibe a nocicepcdo periférica em camundongos por mecanismos que
envolvem mediadores inflamatorios e canais para Na*. O presente trabalho investigou os
mecanismos envolvidos na atividade antinociceptiva da lectina de sementes de L.
araripensis (LAL) utilizando o modelo de hipernocicepgéo induzida por carragenana em
camundongos. A lectina foi isolada e purificada por cromatografia de afinidade em coluna
de quitina, seguida de cromatografia de troca idnica (DEAE-Sephacel). Camundongos
Swiss machos (25-30 g) foram manipulados de acordo com os principios éticos
estabelecidos pelo CEUA/UECE (N° 2127461/2015). A hipernocicepcdo foi induzida
pela administracdo de carragenana (300 ng/pata) por via subcutinea intraplantar e
mensurada pela reacdo do animal resultante da aplicacdo de estimulo mecénico
(filamentos rigidos - von Frey eletrénico) no centro da pata. Foram realizadas 3 aplicacdes
consecutivas do estimulo, em intervalos de 3 min e a avaliacdo feita imediatamente antes
(tempo zero), 1 h e 3 h apos a injecdo de carragenana. A LAL (0,01 - 10 mg/Kg) foi
administrada por via endovenosa (e.v.) 30 min antes da inducdo da hipernocicepgdo. A
participagdo do dominio lectinico foi avaliada pela incubag&o da lectina, por 1 h a 37 °C,
associada ao agucar ligante N-acetil-glicosamina (0,1 M) antes da administracdo e.v. nos
animais. Os camundongos foram tratados com inibidores das enzimas: 6xido nitrico
sintase (L-nitro arginina metil éster - L-NAME), 6xido nitrico sintase induzida
(aminoguanidina), 6xido nitrico sintase neuronal (7-nitroindazol), guanilato ciclase
(ODQ); de canais para K* dependentes de ATP (glibenclamida), canais para Ca?* do tipo
L (nifedipina), canais de CI- dependentes de Ca?" (4cido niflimico); e dos receptores
canabindides CB1 (AM251) e CB2 (AM630) 30 min antes da LAL (10 mg/kg; e.v.). A
expressdo de nNOS foi quantificada por imuno-histoquimica no ganglio da raiz dorsal e
a sua expressdo génica relativa por gRT-PCR no tecido da pata. Os resultados foram
apresentados como média = E.P.M (n= 8 animais/grupo) e a andlise estatistica realizada
pelos testes ANOVA e Bonferroni. Os escores histoldgicos foram avaliados pelo teste de
Kruskal-Wallis e Dunns. Valores de p<0,05 foram considerados significativos. A
hipernocicepcao induzida por carragenana (1 h: 3,5 = 0,32 g) foi reduzida pelo tratamento
com a LAL nas doses de 0,1 (1 h: 49%; 3 h: 48%); 1 (1 h: 90%; 3 h: 68%) e 10 mg/kg (1
h: 100%; 3 h: 94%). O efeito inibitério da LAL foi revertido pela incubacdo da lectina
com N-acetil-glicosamina (1 h: 5,5+ 0,5 g; 3 h: 5,75 + 0,75 g), pela administracdo prévia
de L-NAME (1 h: 6,87 £ 0,58 g; 3 h: 5,62 + 0,41 g), 7-Nitroindazol (1 h: 5,01+0,79 g; 3
h: 6,05£0,66 g), ODQ (1 h: 4,62 + 0,37 g; 3 h: 5,32 £ 0,31 g), glibenclamida (1 h: 4,50 +
0,56 g; 3 h:5,75 + 0,35 g), nifedipina (1 h: 5,67 £ 0,56 g; 3 h: 5,37 + 0,65 @), acido
niflimico (1 h: 6,3+0,35¢g; 3h: 6,1+ 0,37 g), AM251 (1 h: 4,75+ 0,41 9; 3 h:4,5+0,53
g) e AM630 (1 h: 5,67 £ 0,56 g; 3 h: 5 £ 0,68 g), mas ndo por aminoguanidina. Além
disso, a lectina aumentou a imunoexpressao e a expressdo génica de nNOS. A lectina de
Lonchocarpus araripensis inibe a nocicep¢ao em camundongos via ativagdo das vias de
sinalizagéo L-arginina/NO/GMPc/K+ATP e sistema endocanabinoide.

Palavras-chave: Lonchocarpus araripensis, Dalbergieae, hipernocicepgdo, L-
arginina/NO/GMPc/K+ATP, receptores endocanabindides.



ABSTRACT

THE UNDERLYING MECHANISMS OF THE ANTINOCICEPTIVE LECTIN
ISOLATED FROM Lonchocarpus araripensis SEEDS. Renata Morais Ferreira
Amorim. Supervisor: Profd Dr2 Ana Maria Sampaio Assereuy. Programa de Pos-
graduacédo em Ciéncias Fisiologicas, Universidade Estadual do Cear4, 2018.

Previous studies had shown that the seed lectin isolated from Lonchocarpus araripensis
inhibits peripheral nociception in mice by mechanisms involving inflammatory mediators
and Na* channels. This study investigated the underlying mechanism of the
antinociceptive activity of a seed lectin isolated from Lonchocarpus araripensis (LAL)
in the model of hypernociception induced by carrageenan in mice. The lectin was isolated
and purified by affinity chromatography (chitin column), followed by ion exchange
chromatography (DEAE-Sephacel). Male Swiss mice (25-30 g) were used in accordance
with the principles recommended by the Ethics Committee CEUA/UECE (N°
2127461/2015). The hypernociception was induced by subcutaneous intraplantar
injection of carrageenan (300 ug/paw) and measured by the reaction of the animal
resultant from the application of mechanical stimulus (rigid filaments - electronic von
Frey) in the center of the paw. Three consecutive stimulus were applyed at 3 min intervals
and the evaluation performed immediately before (time zero), 1 h and 3 h after
carrageenan. LAL (0.01 - 10 mg/kg) was administered intravenously (i.v.) 30 min before
hypernociception induction. Participation of the lectin domain was assessed by lectin
incubation for 1 h at 37 °C, associated with its binding sugar N-acetyl-glycosamine (0.1
M) before test. Mice were treated with inhibitors of the enzymes: nitric oxide synthase
(L-nitro arginine methyl ester - L-NAME), nitric oxide synthase induced
(aminoguanidine), neuronal nitric oxide synthase (7-nitroindazole), guanylate cyclase
(ODQ); K* channels ATP dependent (glibenclamide), Ca? *channels type L (nifedipine),
Cl- channels Ca?* dependent (niflumic acid); and CB1 (AM251) and CB2 (AM630)
cannabinoid receptors 30 min before LAL (10 mg/kg; i.v.). The nNOS expression was
quantified by immunohistochemistry in the dorsal root ganglion and its relative gene
expression by gRT-PCR in paw tissue. Results were expressed as Mean + SEM (n=8
animals/group) and analyzed by ANOVA, followed by Bonferroni’s test. Histological
scores were assessed by Kruskal-Wallis followed by Dunns test, considering p<0.05.
Carrageenan-induced hypernociception (1 h: 3.5 + 0.32 g) was inhibited by LAL at 0.1
(1 h: 49%; 3 h: 48%); 1 (1 h: 90%; 3 h: 68%) and 10 mg/kg (1 h: 100%; 3 h: 94%). The
inhibitory effect of LAL was reversed by the association with its binding sugar N-acetyl-
glucosamine (1 h: 5.5+ 0.5 g, 3 h: 5.75 £ 0.75 g), by prior administration of L-NAME (1
h: 6.87 £0.58 g, 3 h: 5.62 £ 0.41 g), 7-Nitroindazole (1 h: 5.01 (1 h: 4.62 £ 0.37 g, 3 h:
5.32 £ 0.31 g), glibenclamide (1 h: 4.50 + 0.56 g, 3 h: 5.75 + 0.35 g), nifedipine (1 h: 5.67
+056¢9,3h:537+0.650),(1h:6.3+0.359,3h:6.1+0.379), AM251 (1 h:4.75 %
0.41 9,3 h:45+0.53(g)or AM630 (1 h: 5.67 £ 0.56 g, 3 h: 5 + 0.68 g), but not by
aminoguanidine. In addition, lectin increased the immunoexpression and gene expression
of nNOS. The lectin of Lonchocarpus araripensis inhibits nociception in mice via
activation of L-arginine/NO/cGMP/K*ATP signaling pathways and the endocannabinoid
system.

Key-words:  Lonchocarpus araripensis, Dalbergieae, hipernociception, L-
arginine/NO/cGMP/K™* ATP, endocannabinoid receptors.



