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Resumo 

 

A obesidade, desencadeada principalmente pelo balanço energético positivo, 
apresenta relevância à saúde pública por estar associada a outras comorbidades, 
incluindo disfunções neurológicas. Isso porque o consumo de dietas ricas em açúcar 
e gordura contribui para o estresse oxidativo e aumento de citocinas pró-inflamatórias 
que levam à neuroinflamação, aumentando a suscetibilidade às doenças 
neurodegenerativas. Recentemente, a bergamota tem sido pesquisada por sua ação 
antioxidante e anti-inflamatória, com benefícios comprovados em doenças 
metabólicas, porém são escassos os estudos in vivo que abordam seus efeitos sobre 
a neuroinflamação. Assim, o objetivo do trabalho foi comparar o efeito terapêutico dos 
polifenóis da folha e do fruto de bergamota em modelo experimental de 
neuroinflamação associada à obesidade. Ratos Wistar machos (n=40) foram 
distribuídos em 2 grupos para receberem a dieta controle (C, n=10) e a dieta 
obesogênica (DO, n=30) por 20 semanas. Ao identificar as alterações metabólicas, o 
grupo DO foi redistribuído para receberem o tratamento. No grupo controle, os 10 
animais receberam apenas água potável como veículo (C, n=10). Já o grupo DO foi 
redistribuído em 3 grupos, 10 animais receberam o veículo (DO, n=10), outros 10 
animais receberam o tratamento com a folha (DO+Fo, n=10) e 10 animais receberam 
o tratamento com o fruto de bergamota (DO+Fr, n=10) durante 10 semanas. Ao fim 
do experimento, foram avaliados parâmetros nutricionais, perfil metabólico, 
parâmetros de inflamação e de estresse oxidativo no córtex pré-frontal, hipotálamo e 
hipocampo. Foi realizada a análise de variância de uma via (p<0,05) e o teste post-
hoc de Tukey para comparação entre os grupos. O grupo DO apresentou a obesidade 
associada à disfunção metabólica, estresse oxidativo e inflamação. Ambos os 
tratamentos com bergamota apresentaram efeitos modulatórios nos indicadores de 
comorbidades, porém o grupo DO+Fo se destacou com melhor efeito sobre o estresse 
oxidativo e neuroinflamação. Portanto, o tratamento com a folha de bergamota 
apresenta melhor efeito terapêutico sobre a neuroinflamação associada à obesidade. 
 
Palavras-chave: bergamota; estresse oxidativo; neuroinflamação; obesidade; 
polifenol 
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Abstract 

 

Obesity, triggered primarily by positive energy balance, is relevant to public health 
because it is associated with other comorbidities, including neurological dysfunctions. 
This is because the consumption of diets rich in sugar and fat contributes to oxidative 
stress and an increase in pro-inflammatory cytokines that lead to neuroinflammation, 
increasing susceptibility to neurodegenerative diseases. Recently, bergamot has been 
researched for its antioxidant and anti-inflammatory action, with proven benefits in 
metabolic diseases, but in vivo studies addressing its effects on neuroinflammation are 
scarce. Thus, the objective of this study was to compare the therapeutic effect of 
polyphenolic fractions isolated from bergamot leaves and fruits in an experimental 
model of neuroinflammation associated with obesity. Male Wistar rats (n=40) were 
divided into 2 groups to receive the control diet (C, n=10) and the obesogenic diet (OD, 
n=30) for 20 weeks. When metabolic changes were identified, the OD group was 
redistributed to receive treatment. In the control group, the 10 animals received only 
drinking water as a vehicle (C, n=10). The OD group was redistributed into 3 groups, 
10 animals received the vehicle (OD, n=10), another 10 animals received the leaf 
treatment (OD+Fo, n=10) and 10 animals received the bergamot fruit treatment 
(OD+Fr, n=10) for 10 weeks. At the end of the experiment, nutritional parameters, 
metabolic profile, inflammation and oxidative stress parameters in the prefrontal cortex, 
hypothalamus and hippocampus were evaluated. One-way analysis of variance 
(p<0.05) and Tukey's post-hoc test were performed for comparison between groups. 
The OD group represented obesity with high rates of metabolic dysfunction, oxidative 
stress, and inflammation. Both bergamot treatments showed reductions in comorbidity 
indicators, but the OD+Fo group had a better effect on oxidative stress and 
neuroinflammation. Therefore, treatment with bergamot leaf has a better therapeutic 
effect on neuroinflammation associated with obesity. 
 
Keywords: bergamot; oxidative stress; neuroinflammation; obesity; polyphenol 
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Abstract 
Obesity has become a public health problem due to the metabolic complications 
associated with this pathological condition. The high consumption of high sugar-fat 
diets is the main cause of obesity, resulting in the expansion of adipose tissue that 
characterizes the disease. With adipose tissue dysfunction, pro-inflammatory 
cytokines are released, and reactive oxygen species increase and affect several 
organs, including the brain, representing a risk factor for neurodegenerative diseases. 
The aim of this work was to highlight the impact of obesity on the development of 
neurodegenerative diseases. Studies report that diseases such as Alzheimer's, or 
even anxiety and depression have distinct etiologies and pathological manifestations, 
but neuroinflammation is a common factor. In the long term, inflammatory and 
neurotoxic mediators resulting from obesity promote neuronal degeneration in brain 
regions, with the prefrontal cortex, hypothalamus, and hippocampus being the most 
affected in these cases. Thus, the regulation of inflammation, oxidative stress, and the 
neuroendocrine function of adipose tissue are of great relevance to reducing the risk 
of developing neurodegenerative diseases associated with obesity. Therefore, the 
search for new therapeutic strategies capable of modulating this pathological condition 
of obesity is necessary to reduce the incidence of neurodegenerative diseases. 
 
Keywords: obesity; neuroinflammation; neurodegeneration 

 

Introduction 

Obesity, defined as the excessive accumulation of body fat, has become 

pandemic in recent decades, becoming a major public health problem, since it is 

considered a chronic disease that can cause several health problems. According to 

the World Health Organization, an individual with a Body Mass Index (BMI) greater 

than or equal to 30 kg/m2 is considered obese and, depending on the severity of the 

disease, can be classified into three progressive stages: grade I with BMI between 30 

and 34.9 kg/m², grade II with BMI between 35 and 39.9 kg/m², and grade III (morbid 

obesity), in which the BMI exceeds 40 kg/m² [1]. 
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Final considerations 

This study highlighted the impact of obesity on the development of 

neurodegenerative diseases. It made it possible to understand the mechanism by 

which chronic inflammation and oxidative stress resulting from obesity affect the brain. 

For that reason, as suppressing neuroinflammation can alleviate neurodegeneration 

and reduce the extent of this condition, it is necessary to search for new therapeutic 

compounds capable of repairing the neurological damage caused by obesity.  
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