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Abstract: The amplified production of reactive oxygen species (ROS) or reduced oxidant protection 

is described as oxidative stress, which contributes to the increase in several disorders, notably 

obesity and neurodegenerative diseases. Flavonoids are polyphenol compounds found in a variety 

of foods of plant origin, such as berries, with a basic chemical structure consisting of an aromatic 

ring linked to a benzene ring and a pyran ring. Flavonoids have neuroprotective activity and 

promote synaptogenesis and neurogenesis and are also capable of inhibiting oxidative stress and 

neuroinflammation. Anthocyanins are water-soluble natural pigments that belong to the flavonoid 

class and have antioxidant and anti-inflammatory properties, helping to reduce chronic 

inflammation associated with various health conditions, including obesity. In addition, flavonoids 

and anthocyanins can modulate the expression of genes involved in lipid metabolism, promoting 

the oxidation of fatty acids and the reduction of lipid synthesis, contributing to the reduction of 

body fat accumulation. One of the most abundant flavonoids in the natural environment, quercetin, 

is found mainly in the form of O-glycoside derivatives and rarely as an aglycone. Quercetin has 

antioxidant properties, against diseases such as cancer; It also acts to combat allergic reactions, 

inflammatory processes, platelet disorders, obesity, hypertension and atherosclerotic and 

hypercholesterolemic disorders. Anthocyanins can activate intracellular signaling pathways, such 

as the AMPK (AMP-activated protein kinase) pathway, which has a crucial role in regulating energy 

metabolism and glycemic homeostasis. Activation of this pathway increases glucose uptake and 

fatty acid oxidation, favoring weight loss and improving insulin sensitivity. This review article aims 

to analyze the effects of using berries in controlling obesity and its role as a reducing factor for mild 

cognitive decline. A systematic review will be carried out following the recommendations of the 

Preferred Reporting Items for Systematic Reviews and Meta-Analyze. We will search the following 

electronic databases: PubMed (Medline), Science Direct, Scopus and Web of Science. 

Keywords: berries; obesity; mild cognitive decline; anthocyanins; polyphenols 

 

1. Introduction 

Over the past few decades, the understanding of Mild Cognitive Impairment (MCI) has 

progressed to describe a state of cognitive functioning that lies between the cognitive decline typical 

of aging and dementia. This is because MCI presents with deterioration of cognitive functions that 

exceeds that expected for age and educational level but does not meet all essential criteria to be 

diagnosed as dementia [1,2]. Mild cognitive decline, unlike dementia, discreetly compromises one or 

more cognitive domains, without affecting the individual’s independence in their daily activities, 

although it may require additional effort to carry them out [3]. 

In addition, the prognosis for individuals with MCI is highly variable and may include recovery 

of typical neurological function, stability, or progression to dementia. This progression is greater in 
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individuals with MCI compared to those without MCI in the same age group (PETERSEN et al., 2017). 

Thus, the subtle boundary between MCI, the cognitive slowing typical of aging and dementia 

constantly challenges the correct distinction and, consequently, the degree of relevance of these 

conditions [4]. 

The MCI has a wide variety of classifications, ranging from narrow definitions focused 

exclusively on amnesia to more comprehensive definitions that encompass other non-amnesic 

domains. This lack of standardized diagnostic criteria makes it difficult to accurately quantify its 

prevalence [5]. Progression from MCI to dementia occurs at an estimated annual rate of between 5% 

and 17% [4]. With global life expectancy increasing, the number of dementia cases is growing 

exponentially [6]. Figure 1 represents the evolutionary picture from the diagnosis of MCI progressing 

to cognitive deterioration and possible risk of dementia. 

 

Figure 1. Evolution from MCI to Dementia. Source: author himself. 

Several risk factors are involved in the pathogenesis of MCI, including advanced age, low 

educational level, physical inactivity, inadequate eating habits, excessive alcohol consumption, 

environmental and occupational exposure, socioeconomic status and lack of social involvement. 

Furthermore, there are additional risk factors associated with comorbidities, such as endocrine, 

metabolic, cardiovascular, neurological conditions, and psychiatric disorders. Furthermore, head 

injuries, inflammatory changes, use of certain medications and genetic factors such as the 

Apolipoprotein E (APOE) polymorphism have also been associated with an increased risk of MCI 

[7]. Obesity, including generalized or central obesity, or both, has been positively associated with 

cognitive impairment in young and middle adulthood [8]. 

MCI is evidenced when there is a slight cognitive impairment in relation to the previous level of 

performance, which may occur in one or more cognitive domains, such as learning and memory, 

social cognition, language, executive function, complex attention or perceptual motor. However, this 

cognitive deficit does not affect the individual’s independence in their daily activities, does not occur 

exclusively in the context of delirium and is not explained by another mental disorder. This decline 

happens very subtly, which makes diagnosis a challenge. Furthermore, the classification of different 

subtypes of MCI and their diverse clinical presentations also represents an obstacle to accurate 

delimitation. MCI subtypes are categorized according to the etiopathology underlying cognitive 

impairment, and include Alzheimer’s disease, Frontotemporal lobar degeneration, Lewy body 

disease, Vascular disease, Traumatic brain injury, Substance/medication use, HIV infection, Prion 

disease, Parkinson’s disease, Huntington’s disease, other medical condition, multiple etiologies, or 

unspecified. These subtypes are distinguished according to temporal evolution, the cognitive 

domains affected and the associated symptoms [9]. 

Yuan et al. demonstrated that the relationship between the prevalence of MCI and obesity is 

18.5%. In addition, this same study showed that only older men (over 75 years of age), who had a 

Cognitively 
normal 
individual

MCI 
Diagnosis

Reversible 
or 
irreversible 
dementia
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high body mass index (BMI), had a higher risk of MCI compared to a normal BMI. There was no 

significant association between high/higher BMI and MCI in men aged between 60 and 75 years and 

women over 60 years [30]. 

Although obesity can also affect cognitive function, the underlying mechanism by which it leads 

to cognitive decline remains elusive. Evidence shows that obesity affects cognitive function in 

different ways for different people, based on age. Higher body mass index (BMI) in older people was 

associated with a decreased risk of dementia [31,32]. Obesity is responsible for an alarming number 

of deaths each year, as pointed out by the 2024 World Obesity Atlas. Of the 41 million adult deaths 

recorded annually, 5 million are attributed to high body mass index (BMI), of which, 4 million are 

related to complications such as diabetes, strokes, coronary heart disease and cancer. Tragically, most 

of these fatalities occur in underdeveloped and developing countries where resources are scarce. The 

2024 World Obesity Atlas report also reveals a correlation between high BMI and economic 

development. Countries experiencing rapid economic growth often witness a significant increase in 

the prevalence of obesity, albeit at relatively lower levels. Furthermore, the data highlights the 

connection between high BMI and the global environmental crisis. Factors such as greenhouse gas 

emissions, uncontrolled urbanization, accumulation of plastic waste, lack of physical activity and 

excessive consumption of animal products contribute to the creation of unhealthy environments, 

fueling the cycle of obesity and its adverse ramifications [16].  

According to the World Obesity Federation, obesity is recognized as a chronic, recurrent and 

progressive condition. The main environmental factor that drives the development of this condition 

is diet, together with reduced levels of physical activity. Tasty, affordable, and convenient foods have 

the power to activate the brain’s pleasure centers, generating feelings of gratification similar to those 

experienced with substances of abuse. Therefore, lack of physical activity and consumption of highly 

palatable foods rich in fat emerge as the main catalysts for obesity. Furthermore, other environmental 

factors contribute to this situation, such as reduced sleep time, exposure to endocrine disruptors, 

epigenetic and intergenerational effects, as well as the use of certain medications and reduced 

smoking. These elements enhance the effects of the main triggers of obesity, which are tasty and high-

fat foods, combined with a lack of physical activity [17]. 

Under normal conditions, adipose tissue regulates essential biological processes through the 

following pathways: autocrine, paracrine and endocrine [33]. In obesity, an inflammatory process 

originates, known as a chronic low-grade inflammatory response of prolonged duration [34], and is 

the result of an increase in adipose tissue due to excessive nutrient consumption. 

During this inflammatory process, there is excessive segregation of inflammatory factors known 

as adipokines, which are responsible for the origin of inflammation and insulin resistance, which is 

associated with obesity [35]. 

In 1987, the first adipokine, Adipsin, was described [36,38], which is actually one of the most 

important proteins in fat cells, but which, paradoxically, decreases in many animal models of obesity 

and diabetes [37]. Adipsin/complement factor D was the first adipokine described. It is responsible 

for maintaining adipose tissue homeostasis and increases insulin secretion in response to glucose 

[38]. Additionally, it controls the alternative complement pathway to catalyze the production of C3a, 

an insulin secretagogue [38]. 

2. Bioactives Compounds 

There is an increase in brain functions with the use of polyphenols, directly impacting the cells 

and processes of the central nervous system (CNS). The effect of these polyphenolic compounds 

depends on their ability to cross the blood-brain barrier and remain retained in brain tissue, enabling 

increased neuroplasticity and improved cognition [11]. 

Polyphenols are bioactive compounds widely recognized for their notable antioxidant 

properties, notably flavonoids [12]. Polyphenols can be classified into four subclasses according to 

the number of inert phenolic rings, namely flavonoids, phenolic acids, stilbenes and lignans; 

curcuminoids are also considered polyphenols, although they do not fall into this category [53]. 

Curcumin has mechanisms capable of providing improvements in cognition that are still unclear and 
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are considered only suggestive in humans. These cognitive benefits were observed after a relatively 

short time after supplementation (≤6 months), and the hypothesis is that, at least in part, these 

improvements were mediated by actions on cerebral microcirculatory function, resulting from 

increased endothelium-dependent vasodilation and systemic reduction of inflammation, rather than 

effects on the structure and function of neurons [54]. Epicatechin (EC), a flavonoid present in several 

food sources, such as cocoa, teas and red fruits, emerges as a component of significant interest [13,14]. 

Epicatechin has the potential for neurovascular protection, with the ability to regulate redox balance 

and oxidative stress, in addition to having positive effects on vascular and cognitive function [15].  

A recent study carried out by Batista AG and collaborators (2017) demonstrated the beneficial 

effects of Jabuticaba peel in preventing the hyperphosphorylation of the TAU protein, consequently 

reducing brain inflammatory processes, in addition to significantly reducing peripheral insulin 

resistance [18]. 

The soluble dietary fiber content present in Myrciaria jaboticaba (MJP) deserves attention, as it 

is involved in fermentation processes by the intestinal microbiota and, therefore, relevant to 

promoting intestinal and systemic health. The anthocyanin class is strongly significant among the 

group of polyphenols and flavonoids of MJP [19]. Two important phenolic compounds were 

identified in MJP: cyanidin-3-O-glucoside and ellagic acid. These compounds contribute greatly to 

the hydrophilic antioxidant capacity of MJP [20], as they have the ability to donate their electrons or 

atoms and stabilize free radicals. Nonpolar compounds, such as carotenoids, are relevant for brain 

studies because of the lipophilicity of the blood-brain barrier [21,22]. The lipophilic fraction of the 

fruit skin contributes to the total antioxidant capacity, and the total concentration of carotenoids in 

MJP is relevant to this characteristic, in addition to its lipophilic antioxidant capacity. 

Studies have found that supplementation with a purified phenolic compound protects mice 

against TAU phosphorylation and cognitive decline promoted by streptozotocin-induced diabetes 

[23] or a high-fat diet [24]. Despite this, when non-diabetic groups and thin were supplemented with 

the phenolic compound, such effects were not observed. In other words, phenolic compounds do not 

increase cognition and insulin sensitivity. They are only effective when the body suffers an insult, 

such as an overdose of saturated fatty acids, or other events [23,24]. A ingestão de MJP pode prevenir 

fosforilação da tau induzida pela dieta hiperlipídica indiretamente, pela atenuação do peso 

corporal/gordura e insulina periférica resistência, e diretamente modulando o sinal de insulina, 

inativando GSK3-. Além disso, um estudo anterior apoia a ideia de um efeito direto da ingestão de 

MJP na sensibilidade à insulina (via IRS-AKT-FoxO-1 no fígado) sem prevenir ganho de peso [25]. 

Among the bioactive compounds that make up MJP, Cyanidin-3-0-glucoside, ellagic acid and 

carotenes stand out, all of which are capable of crossing the blood-brain barrier and are available in 

the brain parenchyma [26,27]. In the brain, these compounds play a direct role in modulating 

neuronal receptors, kinases, transcription factors, neurotrophins, synaptic plasticity and other 

enzymes or proteins linked to the antioxidant and inflammatory system and insulin cascades [28]. 

Studies have demonstrated high activity of the antioxidant enzymes Superoxide dismutase SOD, 

Catalase (CAT) and Glutathione peroxidase (GPX) in the frontal lobe, indicating a reduction in 

oxidative stress through the activation of the antioxidant defense system18. Ingestion of jaboticaba 

juice can prevent the phosphorylation of TAU protein, when caused by a diet rich in fat, either 

indirectly, by attenuating the body weight/fat ratio and peripheral insulin resistance; or by direct 

mechanisms caused by modulation of the insulin signal, inactivating Glycogen Synthase Kinase 

(GSK-3). Insulin resistance may be critical for TAU phosphorylation, as proper insulin signaling 

phosphorylates the insulin receptor substrate (IRS) on the tyrosine residue, which in turn 

phosphorylates protein kinase B (AKT), preventing the phosphorylation of TAU by inactivation of 

GSK-3. 

If, on the one hand, dietary components, such as fatty acids and simple sugars, harm insulin 

stimuli and cognitive processes, on the other hand, dietary antioxidants such as phenolic compounds 

and dietary fiber improve insulin sensitivity and neurogenesis [28]. The protective properties of 

flavonoids show enormous potential in neutralizing oxidative stress, weight gain, insulin resistance, 

inflammation and some aspects of cognitive deficits [21]. Phenolic compounds are found in common 
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plant foods, and one of their most important sources is olive oil, which contains oleuropein, 

hydroxytyrosol and oleocanthal. Oleuropein is a glycosylated seco-iridoid with many beneficial 

properties; has strong antioxidant potential and protects nerve cells from neurotoxin-induced 

apoptosis [39].  

The anti-inflammatory, antihypertensive, vasodilator, anti-obesity, anti-hypercholesterolemic 

and anti-atherosclerotic effects of Quercetin are known, as it is a vegetable that can be found in more 

than 20 types of vegetables, such as Moringa oleifera, Centella asiatica, Hypericum perforatum, 

among other bioflavonoids [62]. Quercetin is a positive compound that can be used in the treatment 

of obesity, as demonstrated in a randomized, double-blind, placebo-controlled study lasting 12 

weeks, with a dose of 100 mg/day/participant, which was able to drastically reduce total body fat, 

especially in the percentage of fat in the arm, in addition to reducing the body mass index (BMI) of 

overweight or obese individuals [61]. 

In an in vitro experiment in Escherichia coli cell culture, Daccache et al. demonstrated that 

oleuropein prevented the accumulation of a mutated and rapidly aggregating TAU protein by 67% 

compared to the control group. For wild-type tau, the efficiency was 79%, while methylene blue, the 

reference tau aggregation inhibitor, was 75% effective. These results suggest that oleuropein can 

prevent the formation of toxic tau aggregates, probably due to the presence of aldehyde groups in 

the tautomeric forms of its aglycone metabolite. In the digestive tract, oleuropein is hydrolyzed into 

another phenolic compound, hydroxytyrosol, which is also present in olive oil and has greater 

bioavailability [40,41]. 

3. Method 

A systematic review was carried out following the recommendations of the Preferred Reporting 

Items for Systematic Reviews and Meta-Analyses. We carried out searches in the following electronic 

databases: PubMed (Medline), Science Direct, Scopus and Web of Science. The keywords used in the 

research were: red fruits, obesity, mild cognitive decline, anthocyanins, polyphenols.  

Initially, we collected 96 articles based on the keywords used, however, after using the inclusion 

criteria and considering the year of publication of the research, 62 scientific works remained (Figure 

2). 

 

Figure 2. article search flow. source: the author himself. 

The research was carried out in the period between April 1st and June 30th, 2024; Preference was 

given to publications from the last ten years. We considered as an inclusion factor publication that 

met the triad: bioactives-obesity-cognition. The inclusion criteria were clinical studies on humans and 

studies carried out on laboratory animals. Studies based on literature review were excluded. Initially, 

all articles of interest that met the keywords were collected; Subsequently, there was a refinement 

studies identified= 96

excluded studies=

05 (publication 
period).

29(inclusion/exclusion 
criteria).

articles/studies used 
in preparing the 

paper= 62
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(filter) according to the inclusion criteria and the period of publication (last ten years). The studies 

that initially met the inclusion criteria were selected and separated. 

4. Results 

To strengthen the purpose of evaluating the effects of bioactive substances on cognitive 

processes, we created Table 1 with the compounds and their respective results, which involve 

biological markers, neurobehavioral assessments and/or other physiological parameters. 

Table 1. 

Compound 

evaluated 
Dose, time 

Model used (humans, 

age, sex, conditions, 

inclusion criteria 

Main results 

(biomarkers used) 
Reference 

Guabiju 

(myrcianthes 

pungens) 

hydroethanolic extract 

of Guabiju leaves at a 

concentration of 300 

mg/Kg. The treatment 

was carried out for 90 

days. 

Wistar rats 

Treatment with Guabiju leaf extract 

prevented the increase in liver 

damage, and liver function results 

showed significant beneficial 

changes in animals treated with 

Guabiju leaf extract, with a decrease 

in AST (aspartate aminotransferase) 

levels. This action in preventing 

typical complications of DM, such as 

liver damage, at low doses, 

demonstrates that this plant may 

have possible therapeutic activity, 

which must be refined with new 

tests and clinical trials that prove its 

efficacy and safety. 

42 

Plinia Jabuticaba 

250 ml Jabuticaba 

solution; 16 

participants 

Humans; 11 women, 5 

men; healthy 

men and women, aged 

between 18 and 40, and 

with 

weight (BMI 18–25 kg/m2 

). Exclusion criteria 

included: age <18 

years; allergy, 

hypersensitivity or 

intolerance to any food/ 

food ingredients; smoke; a 

vegetarian or vegan diet; 

taking a 

food supplement or 

receive any medication 

treatment; pregnancy 

or breastfeeding; 

diagnosis of diabetes 

mellitus, hypertension or 

reported medical history 

of CVD, cancer, liver, 

kidney, or bowel 

illness. 

250 ml of jaboticaba juice before a 

carbohydrate meal was able to 

improve antioxidant status and 

GLP-1 concentrations in healthy 

individuals. Compared to placebo, 

jaboticaba juice ingestion resulted in 

a GLP-1 response greater than the 

AUC and peaking at 60 min. 

Jaboticaba juice also resulted in 

greater antioxidant capacity. 

43 

Anthocyanins 

(extracted and 

purified from grape 

skins) 

Anthocyanin10mg/KG 

Male Wistar rats (3 

months old) weighing 

350-400 g were used 

in the study 

Biomarker evaluated: 

Acetylcholinesterase. The results 

demonstrated that Anthocyanin is 

capable of regulating ion pump 

activity and cholinergic 

neurotransmission, in addition to 

being capable of improving memory 

and acting as an anxiolytic 

compound in animals. 

44 

Blueberry, 

Strawberry 
145,4 a 684,1 mg/dia 

16010 participants over 70 

years of age 

A higher intake of blueberries and 

strawberries has been linked to 
45 

Preprints.org (www.preprints.org)  |  NOT PEER-REVIEWED  |  Posted: 24 July 2024                   doi:10.20944/preprints202407.1902.v1

https://doi.org/10.20944/preprints202407.1902.v1


 7 

 

slower rates of cognitive decline. 

These effect estimates were 

equivalent to those found in 

previous cohort studies, indicating 

that berry intake appears to delay 

cognitive aging by up to 2.5 years. 

Furthermore, in further supporting 

evidence, higher intakes of 

anthocyanidins and total flavonoids 

have been associated with slower 

rates of cognitive decline. 

Blueberry 
734 mg/ml (phenolics); 

Anthocyanins 877 mg 

444 to 621 ml per day; 12 

weeks 

5 men, 4 women 

This preliminary study suggests, 

through its findings, that moderate-

term blueberry supplementation 

may provide neurocognitive 

benefits with preventive potential 

related to neuronal mechanisms. 

46 

Curcumin 

40 participants without 

dementia, aged 51 to 

84; 

90 mg of Curcumin 

twice a day 

Human beings 

Daily oral use of curcumin can 

improve memory and attention in 

adults without dementia, that is, 

without a neurodegenerative 

process. The results show that the 

benefits of symptoms are associated 

with a decrease in the accumulation 

of amyloid and tau proteins in brain 

regions that modulate mood and 

memory. 

47 

Plinia Jaboticaba 

2 groups 

“Food” group: 20 

Control group: 46 

Preparation of Phenolic 

Extract 

Mices 

Several therapeutic properties 

against diet-induced obesity were 

demonstrated in this study. 

Polyphenols derived from 

Jabuticaba (PEJ) prevented weight 

gain in mice with already 

established obesity. Animals treated 

with PEJ showed a decrease in 

adipocyte hyperplasia and 

inflammation caused by 

adiposopathy. PEJ improved 

glucose metabolism by reducing 

FBG, glucose intolerance, 

insulinemia and insulin resistance, 

similarly, PEJ also improved lipid 

metabolism, decreasing plasma 

levels of total cholesterol and LDL-

cholesterol. The study concludes 

that long-term PEJ supplementation 

can be used as an adjuvant against 

obesity and associated metabolic 

changes. 

48 

Quercetina-3-0-

Glucoronide 

Polyphenolic 

compounds 
Cell cultures 

We demonstrated that quercetin-3-

O-glucuronide significantly reduced 

the generation of β-amyloid (Aβ) 

peptides by primary neuron 

cultures; It has also been 

demonstrated that quercetin-3-O-

glucuronide is also capable of 

interfering with the initial protein-

protein interaction of Aβ1–40 and 

Aβ1–42 that is necessary for the 

formation of neurotoxic oligomeric 

Aβ species 

49 

Strawberry, 

Blueberry 

44 men and women 

45 g powder 

(Strawberry and 

human beings 

The study concludes that daily 

consumption of blueberries 

improved (increased) endothelial 

function over six weeks in 

50 
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Blueberry) daily for 6 

weeks 

individuals with metabolic 

syndrome. 

 

Wild blueberry 

 

61 healthy older 

individuals aged 65-80 

– 12 weeks 

human beings 

There is improvement in vascular 

and cognitive function and 

reduction in 24-hour ambulatory 

systolic blood pressure in healthy 

elderly people.; polyphenols may 

improve episodic memory processes 

and executive functioning in older 

adults at risk for cognitive decline 

51 

Nordic berries 4,5 months male mice 

Supplementing with the berry 

mixture may have beneficial effects 

on spatial memory, as seen by better 

performance in the T-maze and 

Barnes maze compared to rats given 

the high-fat diet without fruit. It has 

also been observed that berry intake 

may help counteract high-fat diet-

induced weight gain and may 

influence neuroinflammatory status, 

as suggested by increased levels of 

the inflammation-modifying 

cytokine IL-10 in mouse 

hippocampal extracts. 

supplemented with red fruits. 

52 

source: the author himself. 

5. Discussion 

In recent decades, greater attention has been paid to the influence of food on people’s quality of 

life, because of this, various dietary patterns have been suggested and instilled in the daily lives of 

individuals, from children to the elderly. One of the biggest villains for human health conditions are 

so-called ultra-processed foods. Perhaps an incorrect name, considering that ultra processing 

technology transforms food, without necessarily having the objective of causing harm.  

A recent study suggests that the greater the consumption of ultra-processed foods, the greater 

the risk of damage to health, mainly cardiometabolic effects, common mental disorders and 

mortality. These studies justify the need to develop strategies and evaluate the effectiveness of using 

population and public health measures to target and reduce dietary exposure to ultra-processed 

foods to improve human health. These actions can be considered emergency given the bad outcomes 

associated with the consumption of ultra-processed foods [55]. 

Foods with their respective bioactive compounds have been highlighted as regulators against 

several chronic diseases as they have low toxicity, unlike medications that induce serious side effects. 

Beneficial effects of dietary anthocyanins have been described in metabolic disorders and 

inflammation induced by obesity. Some examples, such as red cabbage microgreens, blueberries, 

black currants, blackberries, cherries, black elderberries, black soybeans, chokeberries, and jabuticaba 

peels, contain a variety of anthocyanins, including cyanidins, delphinidins, malvidins, pelargonidins, 

peonidins, and petunidins, and it was observed that they can alter metabolic markers and 

inflammatory markers in animal and human cells [56]. 

We can observe a high amount of compounds capable of positively interfering in the control of 

obesity, resulting in benefits in people’s cognitive performance [57]. This is the big challenge, 

detecting what these compounds are, the concentrations necessary to reproduce the effects, as well 

as the ideal form for consumption, tablets, capsules, powder, chocolate bars or in the form of drinks. 

But the question is how can I change the memory and behavior through a diet? What metabolic 

and physiological phenomena can occur to provide this improvement?  

Some animal studies have demonstrated significant results regarding the beneficial effects of 

bioactives. All treatments carried out with jaboticaba peel in obese rats resulted in a reduction in 

weight gain, adiposity and improved insulin sensitivity. Twelve weeks of supplementation increased 
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HDL cholesterol and prevented hepatic steatosis. The results suggest that jaboticaba peel acts as a 

functional food, being a dietary strategy to prevent or control obesity. Supplementation with 

jaboticaba peel can modulate important parameters of obesity and insulin metabolism [58]. Jaboticaba 

peel extract (PJE) showed potent antioxidant activity and a high content of bioactive compounds. 

Varying doses of PJE were administered, which were able to prevent weight gain, dyslipidemia, 

hyperglycemia, in addition to reducing COX-2 levels and improving HDL cholesterol levels in elderly 

and obese mice [59]. 

“Meta-inflammation” is a condition produced as a consequence of some issues attributed to 

obesity, through the occurrence of an inflammatory process characterized by the secretion of 

inflammatory cytokines, such as interleukin-6, C-reactive protein and tumor necrosis factor-α. 

Dysbiosis of the intestinal microbiome has been widely studied as the main responsible for this 

inflammatory process. It is believed that obesity can be combated through the use of bioactive 

compounds derived from foods rich in anthocyanins (cherries, red raspberries, black soybeans, 

blueberries, sweet cherries, strawberries and plums), which have as one of their greatest advantages, 

the fact that they present low toxicity and lack of serious adverse events compared to medications 

[60]. 

This review study had some limitations, highlighting the impossibility of relying solely on 

clinical studies (human beings) given the low number of publications with this focus. A significant 

part of the research is based on “in vitro” studies involving cell cultures or research involving rats 

and other laboratory animals. Another difficult issue to manage is obtaining tabular doses of different 

compounds in the most varied presentations, powders, capsules, teas, other liquids, etc. Validated 

tests for cognitive verification are also not uniform. Some authors use the Mini Mental State 

Examination (MMSE), others use memory or verbal assessment tests, among others. This non-

uniformity makes it impossible to compare these compounds in the same proportion, as well as to 

tabulate the results. 

6. Conclusions 

Healthy eating is an essential factor for a good quality of life, reducing the risk of chronic 

diseases and increasing life expectancy. Some diets have been studied for many years, such as the 

Mediterranean diet, with a special relationship to reducing events such as acute myocardial infarction 

and stroke. Our work has shown that bioactive compounds, especially polyphenols, play a protective 

role in human cognition, through a significant reduction in obesity. In this bibliographic survey we 

were able to observe a series of substances capable of combating obesity and bringing cognitive 

improvements, especially for memory. We believe that combating obesity through the use of 

bioactives rich in polyphenols results in something beyond weight loss, resulting in better cognitive 

performance. Furthermore, we observed the need for a greater number of studies involving human 

beings, with controlled doses of the selected bioactives to better parameterize the results. 
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