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Resumo

Introducdo: A Euterpe oleracea Mart. (acai) € uma palmeira amazdnica com compostos
bioativos de potencial antioxidante, anti-inflamatdrio e antitumoral. O cancer colorretal, uma
das neoplasias mais incidentes, apresenta alta taxa de mortalidade. Embora o agai seja estudado
por seus efeitos benéficos em diversas condic¢des, ainda h& lacunas sobre seu potencial na
prevencdo e tratamento do cancer colorretal. Objetivo: Este estudo tem como objetivo avaliar
a toxicidade cronica e os efeitos farmacoldgicos do 6leo da semente de acai (Euterpe oleracea
Mart.) em um modelo experimental de colite-associada ao cancer colorretal. Material e
métodos: O fruto de Euterpe oleracea Mart. foi coletado em outubro de 2022 no Parque da
Jucara (Sao Luis, Maranhdo) e armazenado congelado até o processamento. A polpa e a fibra
foram removidas, e a semente foi macerada em moinho de facas para obtencdo do po, seguido
de extracdo do Oleo pelo método de Soxhlet. O perfil dos acidos graxos foi identificado por
Cromatografia Gasosa Acoplada a Espectrometria de Massa (CG-EM) com o 6leo esterificado.
Nos ensaios in vivo de toxicidade cronica, 10 camundongos Swiss (5 machos e 5 fémeas)
receberam 1000 mg/kg/dia do 6leo, via oral, por 90 dias, conforme protocolo N408 da OECD,
com adaptacdes. Foram monitorados o consumo de racdo e a evolucdo ponderal. Apos a
eutandsia, amostras de sangue foram coletadas para analises hematoldgicas e 6rgéaos (figado,
rins, baco e Utero) foram examinados macroscopicamente e histopatologicamente. No modelo
de colite/cancer colorretal, 28 camundongos Swiss foram distribuidos em quatro grupos:
controle negativo e trés grupos preventivos (100, 300 e 1000 mg/kg do o6leo, via oral,
diariamente). O tratamento preventivo iniciou 30 dias antes da indugdo do cancer colorretal
com uma dose Unica de 10 mg/kg de Azoximetano (AOM, via intraperitoneal), seguida por trés
ciclos de Dextran Sulfato de Sodio (DSS, 2,0% ad libitum por 5 dias, intercalados com 2
semanas de agua). Apos a inducdo, os animais foram acompanhados por 50 dias, seguidos de
20 dias adicionais de tratamento com o Oleo usando as doses supracitadas. Durante o
experimento, o consumo de racdo e a evolucdo ponderal foram monitorados. Apos a eutanasia,
o coélon foi analisado quanto a presenca e nimero de pdlipos tumorais, fragmento foram
separados para atividade de mieloperoxidase e niveis de glutationa total. Além disso, figado,
rins, baco e célon foram pesados e submetidos a analises macroscapicas e histopatolégicas. O
estudo obteve o Certificado do Comité de Etica no Uso de Animais (CEUA-UFMA) no
Processo n° 23115.035913/2023-50. Resultados: Dez compostos foram identificados no 6leo
de semente de EO, sendo &cidos graxos saturados (54,78%) e &cidos graxos insaturados
(44,81%). A analise por CG/MS identificou como compostos majoritarios: (i) acido oleico
(24,97%), miristico (23,75%), palmitico (19,88%) e linoleico (18,36%). Quanto a toxicidade
do 6leo na concentracdo de 1000 mg/kg, ndo houveram alteraces hematologicas e ndo houve
alteracdes histopatolégicas. Quando ao modelo de colite/cancer colorretal, os animais em
relacdo ao tempo apontaram periodos de significancia no aumento do peso em relacdo ao
periodo do tratamento. Quanto aos pesos dos 6rgdos houve diferencas significativas no peso
corporal dos animais em relagdo ao controle negativo no figado no preventivo 300 mg/kg (p=
0,0269), rins no preventivo 300 mg/kg (p= 0,0477), baco no preventivo 300 mg/kg (p=0,0196)
e colon no preventivo 1000mg/kg (p=0,0361). A celularidade dos 6érgéos linfoides também néo
apresentou alteracOGes estatisticamente significativas entre os grupos. Houve reducgéo
significativa na relacdo peso relativo e comprimento do célon no grupo preventivo 1000 mg/kg
0 (p= 0,0499) em relacdo ao controle negativo. A atividade de MPO nédo sofreu mudancas
significativas, porém os niveis de GSH aumentaram, especialmente no grupo tratado com 1000
mg/kg, diminuindo um possivel efeito antioxidante. Na analise histopatoldgica, o grupo
controle apresentou mucosa col6nica preservada, enquanto os grupos tratados com 100 mg/kg
e 1000 mg/kg apresentaram adenomas e adenocarcinomas invasivos, além de hiperplasia
hepatica e alteracdes renais, ja o grupo 300 mg/kg demonstrou evidéncia mononuclear no célon,
mas também regeneracdo da mucosa. Concluséo: Os resultados preliminares do efeito do 6leo
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de E. oleracea observou o 6leo ndo apresentou toxicidade na maior concentracdo e houve
regeneracdo tecidual na concentragdo do grupo preventivo 300 mg/kg. Essas descobertas
indicam que seus componentes bioativos podem influenciar a progressao tumoral, ressaltando
a necessidade de estudos adicionais para elucidar seus mecanismos de acao.

Palavras-chave: Euterpe oleracea Mart. Cancer colorretal. Colite. Quimioprevencao.
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Abstract

Introduction: Euterpe oleracea Mart. (agai) is an Amazonian palm tree rich in bioactive
compounds with potential antioxidant, anti-inflammatory, and antitumor properties. Colorectal
cancer (CRC), one of the most prevalent malignancies, has a high mortality rate. Although acai
has been studied for its beneficial effects in various conditions, there are still gaps regarding its
potential role in the prevention and treatment of colorectal cancer. Objective: This study aims
to evaluate the chronic toxicity and pharmacological effects of acai seed oil (Euterpe oleracea
Mart.) in an experimental model of colitis-associated colorectal cancer. Material and
Methods: The fruit of E. oleracea Mart. was collected in October 2022 at Parque da Jucara
(Sdo Luis, Maranhdo, Brazil) and stored frozen until processing. The pulp and fiber were
removed, and the seed was macerated using a knife mill to obtain a powder, followed by oil
extraction using the Soxhlet method. The fatty acid profile was identified through Gas
Chromatography-Mass Spectrometry (GC-MS) after oil esterification. For the in vivo chronic
toxicity assays, 10 Swiss mice (5 males and 5 females) received 1000 mg/kg/day of the oil
orally for 90 days, following the OECD guideline N408, with adaptations. Feed consumption
and body weight were monitored. After euthanasia, blood samples were collected for
hematological analyses, and organs (liver, kidneys, spleen, and uterus) were examined both
macroscopically and histopathologically. In the colitis/colorectal cancer model, 28 Swiss mice
were divided into four groups: negative control and three preventive groups (100, 300, and 1000
mg/kg of oil, orally, daily). Preventive treatment started 30 days prior to colorectal cancer
induction with a single dose of 10 mg/kg Azoxymethane (AOM, intraperitoneally), followed
by three cycles of Dextran Sodium Sulfate (DSS, 2.0% ad libitum for 5 days, interspersed with
two weeks of water). After induction, animals were monitored for 50 days, followed by an
additional 20 days of treatment with the aforementioned oil doses. Feed intake and body weight
progression were monitored throughout the experiment. After euthanasia, the colon was
analyzed for the presence and number of tumor polyps, and fragments were separated for
myeloperoxidase (MPQO) activity and total glutathione (GSH) level analysis. Additionally, the
liver, kidneys, spleen, and colon were weighed and subjected to macroscopic and
histopathological examination. The study was approved by the Animal Ethics Committee
(CEUA-UFMA) under protocol number 23115.035913/2023-50.Results: Ten compounds were
identified in the E. oleracea seed oil, comprising saturated fatty acids (54.78%) and unsaturated
fatty acids (44.81%). GC-MS analysis identified the major components as: (i) oleic acid
(24.97%), myristic acid (23.75%), palmitic acid (19.88%), and linoleic acid (18.36%).
Regarding the toxicity of the oil at 1000 mg/kg, no hematological or histopathological
alterations were observed. In the colitis/colorectal cancer model, time-dependent weight gain
was significant during the treatment period. Organ weight analysis revealed significant
differences compared to the negative control in the liver (300 mg/kg group, p =0.0269), kidneys
(300 mg/kg group, p = 0.0477), spleen (300 mg/kg group, p = 0.0196), and colon (1000 mg/kg
group, p = 0.0361). Lymphoid organ cellularity did not show statistically significant changes
among groups. A significant reduction in the relative weight-to-length ratio of the colon was
observed in the 1000 mg/kg preventive group (p = 0.0499) compared to the negative control.
MPO activity did not significantly change; however, GSH levels increased, particularly in the
1000 mg/kg group, suggesting a possible antioxidant effect. Histopathological analysis showed
preserved colonic mucosa in the control group, while the 100 mg/kg and 1000 mg/kg groups
exhibited adenomas and invasive adenocarcinomas, as well as hepatic hyperplasia and renal
alterations. The 300 mg/kg group showed mononuclear infiltration in the colon but also
evidence of mucosal regeneration. Conclusion: Preliminary results on the effect of E. oleracea
oil showed no toxicity at the highest tested concentration and tissue regeneration in the 300
mg/kg preventive group. These findings suggest that its bioactive components may influence
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tumor progression, highlighting the need for further studies to elucidate its mechanisms of
action.

Keywords: Euterpe oleracea Mart., Colorectal cancer, Colitis, Chemoprevention.
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E.P.M por One-way ANOVA, poés-teste de Dunnett’s (*p < 0.05 **p<0.01).
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mM - Milimolar

MPO - Mieloperoxidase

°C - Celsius

OECD - Organisation for Economic Cooperation and Development
OMS - Organizacdo Mundial de Saude

p - Nivel descritivo ou probabilidade de significancia
P100 - Preventivo 100 mg/mL

P300 - Preventivo 300mg/mL

P1000 - Preventivo 1000mg/mL

PBS - Tampdo fosfato-salino

SEM - Semana

RCU - Retocolite ulcerativa

ROS - Espécies reativas de oxigénio

RT - Tempo de Retengéo

TNF-a - Fatores de Necrose Tumoral Alfa

V.0 - Administracéo via oral

VCM - Volume Corpuscular Médio
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