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INTRODUCAO

A inflamacdo é uma resposta biolégica essencial desencadeada frente a
infecgdes ou danos teciduais, atuando como mecanismo de defesa do
organismo (Man et al., 2022). Entretanto, sua desregulacédo esta associada a
fisiopatologia de diversas doengas crénicas e inflamatodrias, como diabetes
mellitus, obesidade, artrite reumatoide, doencas cardiovasculares e cancer, que



envolvem processos inflamatérios e estresse oxidativo que podem causar
danos celulares, frequentemente agravados pela produgao excessiva de 6xido
nitrico (NO) (Bueno-Silva, 2015).

Nesse contexto, a propolis tem despertado interesse devido as suas
propriedades anti-inflamatérias e antioxidantes, atribuidas principalmente a
presencga de flavonoides e compostos fendlicos (Dutra et al., 2023). Entretanto,
ainda existem lacunas sobre estudos de prépolis marrom oriunda do Maranh&o,
uma vez que variagdes na flora e nas condi¢cdes climaticas podem influenciar
sua composi¢ao quimica e sua atividade bioldgica (Garbis et al., 2024).

OBJETIVO

Avaliar o potencial citotoxico e anti-inflamatério da propolis marrom produzida
por Apis mellifera em Anajatuba, Maranh&o, por meio de ensaios in vitro.

MATERIAL E METODOS

As amostras de propolis foram coletadas em apiarios de Anajatuba, Maranhéo,
higienizadas manualmente e armazenadas sob refrigeracao, logo apés foi feito
o preparo do extrato hidroetandlico na proporcdo de 1:10 de acordo com a
metodologia de Dutra et al., 2023 com adaptacgdes.

A citotoxicidade da prépolis marrom foi avaliada em macréfagos murinos RAW
264.7 cultivados em placas de 96 pocos. Foram testadas trés amostras do
extrato hidroetandlicos da prépolis marrom (A1, A2 e A3) que foram coletadas
de locais diferentes da regidao de Anajatuba. O produto natural foi previamente
centrifugado, filtrado e submetido a diluicbes seriadas de 1:2 em meio DMEM, a
partir da concentracdo de 50 pg/ml até 3,12 pg/ml. Apds incubacgao por 24
horas, a viabilidade celular foi determinada pelo ensaio de MTT com leitura da
absorbancia em espectrofotdbmetro a 550 nm (Biotek EIx800, Winooski, VT,
EUA).

O potencial anti-inflamatério do extrato foi avaliado em macréfagos da linhagem
RAW 264.7 estimulados com 1 pg/mL de lipopolissacarideo, para induzir a
resposta inflamatéria celular. Foi feita a diluicdo seriada (1:2) na concentragao
inicial de 50 ug/mL até 3,12 pug/ml e incubada por 24 horas. Células tratadas
apenas com LPS foram utilizadas como controle negativo. Apds incubagao, a



producdo de NO foi determinada pelo reagente de Griess, com leitura da
absorbancia a 550 nm em leitor de microplacas. (BioTek®, EUA).

Os experimentos foram realizados em ftriplicata e analisados por ANOVA
seguida do pés-teste de Tukey (p < 0,05).

RESULTADOS E DISCUSSAO

As amostras A1 e A3 nédo apresentaram citotoxicidade nas concentragdes
testadas (3,12-50 pg/mL), mantendo valores de viabilidade proximos ou
superiores a 90% em relagdo ao grupo controle. Ja a amostra A2 reduziu a
viabilidade celular dos macréfagos na concentracdo de 50 mg/mL (p < 0,05) e
75% nas concentragdes entre 3,12 e 25 ug/mL, variando de 76,72 + 21,28% a
120,8 + 0,85%. Esse resultado pode estar relacionado as diferengcas na
composi¢cao quimica das amostras, influenciada pela diversidade da vegetacao,
as areas de coleta da propolis e o clima da regido (Dutra et al., 2024).

Sobre a atividade anti-inflamatoéria, as amostras A1, A2 e A3 induziram a
reducao significativa da producdo de NO nas concentragbes 50 ug/mL, 25
pMg/mL e 12,5 pg/mL, com IC50 de 17,82 ug/mL, 25,72 pg/mL e 25,05 ug/mL,
respectivamente. Estudos demonstraram que a propolis e seus principais
constituintes flavonoides (crisina, pinocembrina, galangina e pinobanksina)
exercem efeitos anti-inflamatdrios através da reducéo dos niveis de NO e pela
regulagdo positiva da expressdao de HO-1 (hidroxi-1-hidroxilase) e NQO-1
(nitrogénio hidroxilase) agindo contra o estresse oxidativo de maneira
dependente da concentracao (Silva et al., 2015; Li et al., 2024).

CONCLUSAO

As amostras de propolis marrom produzidas por Apis mellifera em Anajatuba,
Maranhao, inibem a producao de 6xido nitrico de forma dose-dependente em
macrofagos RAW 264.7 estimulados por LPS, demonstrando atividade anti-
inflamatéria in  vitro. N&o apresentam citotoxicidade relevante nas
concentragcbes avaliadas, mantendo a viabilidade celular dos macréfagos. Os
resultados contribuem para a valorizacdo da biodiversidade amazdnica
maranhense, fornecendo subsidios para futuros estudos in vivo.
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INTRODUCTION

Inflammation is an essential biological response triggered by infections or tissue
damage, acting as a defense mechanism of the body (Man et al., 2022).
However, its dysregulation is associated with the pathophysiology of several
chronic and inflammatory diseases, such as diabetes mellitus, obesity,
rheumatoid arthritis, cardiovascular diseases, and cancer, which involve
inflammatory processes and oxidative stress that can cause cellular damage,



often aggravated by the excessive production of nitric oxide (NO) (Bueno-Silva,
2015).

In this context, propolis has aroused interest due to its anti-inflammatory and
antioxidant properties, mainly attributed to the presence of flavonoids and
phenolic compounds (Dutra et al., 2023). However, there are still gaps in studies
of brown propolis from Maranhao, since variations in flora and climatic
conditions can influence its chemical composition and biological activity (Garbis
et al., 2024).

OBJECTIVE

To evaluate the cytotoxic and anti-inflammatory potential of brown propolis
produced by Apis mellifera in Anajatuba, Maranhao, through in vitro assays.

MATERIALS AND METHODS

Propolis samples were collected from apiaries in Anajatuba, Maranhao,
manually sanitized, and stored under refrigeration. Immediately afterward, the
hydroethanolic extract was prepared in a 1:10 ratio according to the
methodology of Dutra et al., 2023, with adaptations.

The cytotoxicity of brown propolis was evaluated in RAW 264.7 murine
macrophages cultured in 96-well plates. Three samples of the hydroethanolic
extract of brown propolis (A1, A2, and A3) were tested, which were collected
from different locations in the Anajatuba region. The natural product was
previously centrifuged, filtered, and subjected to serial 1:2 dilutions in DMEM
medium, from a concentration of 50 pg/ml to 3.12 ug/ml. After incubation for 24
hours, cell viability was determined by the MTT assay with absorbance reading
in a spectrophotometer at 550 nm (Biotek EIx800, Winooski, VT, USA).

The anti-inflammatory potential of the extract was evaluated in RAW 264.7
macrophages stimulated with 1 ug/mL of lipopolysaccharide to induce a cellular
inflammatory response. Serial dilution (1:2) was performed at an initial
concentration of 50 ug/mL up to 3.12 pg/mL and incubated for 24 hours. Cells
treated only with LPS were used as a negative control. After incubation, NO
production was determined by Griess reagent, with absorbance reading at 550
nm in a microplate reader (BioTek®, USA).



The experiments were performed in triplicate and analyzed by ANOVA followed
by Tukey's post-hoc test (p < 0.05).

RESULTS AND DISCUSSION

Samples A1 and A3 did not show cytotoxicity at the tested concentrations (3.12—
50 pg/mL), maintaining viability values close to or above 90% compared to the
control group. Sample A2, however, reduced macrophage cell viability at a
concentration of 50 mg/mL (p < 0.05) and by 75% at concentrations between
3.12 and 25 pg/mL, ranging from 76.72 + 21.28% to 120.8 £ 0.85%. This result
may be related to differences in the chemical composition of the samples,
influenced by the diversity of vegetation, the propolis collection areas, and the
region's climate (Dutra et al., 2024).

Regarding anti-inflammatory activity, samples A1, A2 and A3 induced a
significant reduction in NO production at concentrations 50 ug/mL, 25 yg/mL and
12.5 pg/mL, with 1IC50 of 17.82 pg/mL, 25.72 ug/mL and 25.05 ug/mL,
respectively. Studies have demonstrated that propolis and its main flavonoid
constituents (chrysin, pinocembrin, galangin and pinobanksin) exert anti-
inflammatory effects by reducing NO levels and upregulating the expression of
HO-1 (hydroxy-1-hydroxylase) and NQO-1 (nitrogen hydroxylase) acting against
oxidative stress in a concentration-dependent manner (Silva et al., 2015; Li et
al., 2024).

CONCLUSION

Samples of brown propolis produced by Apis mellifera in Anajatuba, Maranhéao,
inhibit nitric oxide production in a dose-dependent manner in LPS-stimulated
RAW 264.7 macrophages, demonstrating in vitro anti-inflammatory activity. They
do not exhibit relevant cytotoxicity at the concentrations evaluated, maintaining
macrophage cell viability. The results contribute to the appreciation of the
Amazonian biodiversity of Maranhao, providing support for future in vivo studies.
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