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Abbreviations: BDNF, Brain-Derived Neurotrophic Factor; 
CVD, cardiovascular diseases; LDL-c, low-density lipoprotein; 
HDL-c, high density lipoprotein; DM, diabetes mellitus; TC, total 
cholesterol; TG, triglycerides; BMI, body mass index; WC, waist 
circunference

Introduction
Cardiovascular diseases (CVD) are the main causes of death in 

Brazil, which account for about 20% of all deaths in individuals above 
30years of age1 and, although progressive reduction in mortality 
has been observed in Brazil, rates continue to be high.2 Within the 
Brazilian context, chronic diseases accounted for 70% of deaths in 
the country, where cardiovascular disease is the main group of those 
diseases.3 In this sense, the importance of chronic diseases as cause of 
death intensifies the importance of strategies that aim at the reduction 
of their risk and their risk factors.3

The likelihood of CVD occurrence increases in the presence of 
atherosclerosis-associated risk factors, such as, high levels of low-
density lipoprotein (LDL-c).4 In addition to these factors, Diabetes 
Mellitus (DM) also contributes to an increase in Brazilian morbidity 
and high prevalence of overweight and obesity and consumption 

below the recommended value in relation to intake of fruits and 
vegetables sum up to this scenario.5 

For the last 20years, epidemiological studies have documented 
important and significant benefits of vegetarianism in reducing the 
risk of CVD, Diabetes Mellitus, obesity, hypertension and cancer,6–9 
as well as in the influence of mortality.10,11 Studies with Brazilian 
vegetarians have shown reduced values of total cholesterol (TC), 
LDL-c and triacylglycerols (also known as triglycerides, TG).12,13 

The effects of the vegetarian diet on health should be understood 
beyond the mere suppression of the intake of meat products,14 since 
this diet promotes an increase in the intake of fiber, polyunsaturated 
fatty acids, vitamins, minerals and phytochemicals, and it has lower 
caloric content and lower amount of saturated fat.15–17 Regarding the 
understanding of the effects of vegetarian diet standards to health, it 
is important to evaluate molecular pathways that modulate possible 
outcomes in heath, such as the Brain-Derived Neurotrophic Factor 
(BDNF) expression and the vulnerability of the atheroma plaque. 

BDNF is a basic protein, a member of the neurotrophin family, 
and which plays an essential role in neurobiology, as it positively 
interferes in brain neuroplasticity and, in particular, in neural survival, 
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Abstract

Cardiovascular diseases, main causes of death in the world, have their etiology related to a 
series of risk factors. Currently, there is a massive effort in the reduction of risks of these 
diseases, most especially, through food. In this sense, vegetarian diet can play an important 
role, by adjusting important biochemical parameters related to such diseases. Meanwhile, 
studies that contemplate the role of vegetarian diet in the adjustment of risk factors for 
cardiovascular diseases especially from biomolecular parameters are still insufficient. 
The objective of this study was to evaluate the relation between cardiovascular risk and 
the concentration of the Brain-Derived Neurotrophic Factor (BDNF) in vegetarians as 
compared to omnivores. 

Methods: It is a cross-sectional study with 96 subjects (56 vegetarians and 40 omnivores). 
Nutritional status (weight, waist circumference and body mass index), biochemical 
parameters (fasting blood glucose, insulin, total cholesterol and fractions) and biomolecular 
profile (BDNF) were evaluated. 

Results: As compared with omnivores, vegetarians present lower body weight (p=0.032), 
lower BMI (p<0.001), lower WC values (p=0.003), lower blood glucose (p=0.004) and 
HOMA-IR. Homeostatic model assessment - insulin resistance (p=0.021) and higher 
HDL-c concentration (p=0.008). Regarding cardiovascular risk, vegetarians have lower 
Castelli Risk Indexes 1 (p=0.001), as well as 17 times more probability of obtaining the 
index within normal values. 

Discussion: There was no difference between the BDNF means between vegetarians 
and omnivores; however, subjects with higher BDNF concentrations have higher risk of 
presenting an HDL-c reduction.

Keywords: brain-derived neurotrophic factor, cardiovascular risk, vegetarian diet, 
nutritional status, biochemical parameters
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differentiation and proliferation.18–20 In addition, BDNF influences 
learning, memory, mood and stress responsiveness.21 it is the most 
widely distributed neurotrophin in the central nervous system, and it 
has the ability of regulating various biological functions.20 

Most recently, the endocrine role and its relation with cardiovascular 
diseases, which also seems to be associated to nutritional factors, as 
studies showed that circulating levels of BDNF are related with the 
regulation of energetic metabolism and CVD risk factors, such as 
positive correlation between circulating levels of BDNF and body 
mass index (BMI), TC, TG and LDL-c.22–24 

Generally speaking, there are few studies focusing on the 
vegetarian diet, particularly in relation to its possible modulating 
role in biomolecular parameters. Studies that relate BDNF plasma 
levels and cardiovascular endpoints can contribute towards a better 
understanding of the mechanism of action of this neurotrophic factor 
and, thus, they can be the basis of therapies that modify the circulating 
levels of this protein, with the objective of promoting health, as 
for example, weight and plasma lipoproteins management.25–29 
The objective of this study was to evaluate the relation between 
cardiovascular risk and the BDNF expression in vegetarians as 
compared to omnivores.

Material and methods
This is a cross-sectional study. At the end, 96 subjects (56 

vegetarians and 40 omnivores) were included in the study. The 
first phase of data collection consisted in the explanation about the 
research, application of the informed consent form, application of the 
questionnaire containing sociodemographic information, type of diet, 
lifestyle and evaluation of nutritional status, with measurement of 
weight, height and waist circumference. The second phase consisted 
in the collection of blood samples for analysis of biochemical and 
molecular parameters.

Type of diet

In order to classify the subjects in relation to the alimentary practice, 
it was first questioned whether the subject considered himself/herself 
a semi-vegetarian, ovo-lacto vegetarian, lacto vegetarian, vegan or 
omnivore, classified according to the definitions provided by the 
Brazilian Vegetarian Society.

Nutritional status variables 

It was evaluated by means of BMI, obtained by dividing body 
weight (kg) by the height squared (m2). To obtain the weight, 
the subjects were positioned at the center of the electronic scale 
(Welmy®, model R-110). The height was measured using a portable 
anthropometer (Estad® - Alturexata, 0.35m to 2.13m). The adults 
were weighed and measured with minimal dressing and barefooted.30 
The height of each participant was measured by positioning him/her 
with his/her back against a vertical platform, on a flat surface, with 
the same clothes for weight measurement, heels together and the head 
positioned so that the line of sight remains perpendicular to the body 
(Frankfurt plane).30 

The waist circumference (WC) was used to evaluate the body 
composition, and the standard of measurement in the umbilical 
scar was adopted, by using an inextensible measuring tape with a 
Sanny® lock. The classification of the nutritional status in accordance 
with the BMI was based on the cut-off points recommended by the 

World Health Organization30 and classified as normal (18.5kg/m² to 
24.9kg/m2) and altered (>24.9 kg/m2). The WC was also classified 
in accordance with the risk of metabolic complications associated 
to obesity, (normal for women when ≤80cm and altered or at risk if 
>80cm; for men, the WC considered normal was ≤94cm and altered 
or at risk >94cm).31

Biochemical variables associated to cardiovascular 
risk

For obtainment of biochemical parameters, the following tests 
were performed: blood glucose (Automated Enzymatic Colorimetric); 
insulin (Chemiluminescent Microparticle Immunoassay - CMIA®); 
TC and fractions (Automated Enzymatic). All procedures were 
conducted in a clinical analysis laboratory. 

For the analysis, the biochemical variables were classified into 
normal and altered, by using the following reference ranges: altered 
fasting blood glucose (≥110mg/dL), altered TC (≥200mg/dL), altered 
LDL-c (≥100 mg/dL), altered high density lipoprotein (HDL-c) (≤ 
40mg/dL for men and ≤ 50mg/dL for women) and altered TG (≥ 150 
mg/dL). The Castelli Risk Index 1 - TC/HDL-c Ratio, used to predict 
the risk of ischemic coronary disease, was also calculated. Values 
above 4.4 for females and 5.1 for males were considered altered.

BDNF plasma levels 

For plasma analysis of BDNF, blood collection was performed 
in tubes with EDTA anticoagulant and centrifuged for 30minutes, 
at 6,000 rpm at 8 °C. BDNF levels were evaluated with BDNF 
Emax® ImmunoAssay System (Promega®, Madison, WI, USA), in 
accordance with the manufacturer’s specifications.

Statistical Analysis

All analyses were performed using the SPSS software for Windows 
version 20.0. For the analysis of the results the characterization of 
nutritional status, biochemical and molecular analyses were performed 
by means of proportions, means±standard deviations (SD). 

The Kolmogorov-Smirnov test was conducted to analyze the 
variables normality. The difference between the proportions was 
tested through the chi-squared test (level of significance p < 0.05). 
The means were compared using Student’s t test, when the distribution 
of the variable could be estimated by the normal distribution or, 
otherwise, by the Mann-Whitney U test. The assessment of aspects 
that predisposed cardiovascular risk was elaborated through the 
following steps: 

1.	 Univariate models were constructed, and the variables that 
showed association with the groups (altered Castelli 1 x Normal) 
(p < 0.05) through the chi-squared test or, when continuous, 
through the Student’s t test and Mann-Whitney U test, were 
eligible. 

2.	 The BDNF values were divided into two percentiles, using the 
median as cut-off point; thus, the analyses of association with 
other categorical variables were performed, using the chi-square 
test.

Ethical aspects

The present study is approved by the Research Ethics Committee 
(REC), of research protocol No. 2260 of the Faculty of Public Health, 
University of São Paulo.
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Results
Characterization of vegetarians and omnivores

Table 1 compares the biochemical and anthropometric results that 
may have relation between cardiovascular risk and the plasma levels 
of BDNF between vegetarians and omnivores; as it can be observed; 
there was no statistically significant difference for age. 

Table 1 Comparison of anthropometric and biochemical variables between 
vegetarian and omnivore groups, São Paulo, Brazil, 2014

Variables
Vegetarians

Mean±SD

Omnivores

Mean±SD
p Value

Age(years) 33.8±7.6 33.2±6,9 0.688

Weight(kg) 63.9±10.4 69.4±14,6 0.032*a

WC(cm) 81.8±8.2 87.8±10,9 0.003*a

BMI(kg/m²) 22.5±2.6 25.0±3,9 0.000*a

Blood Glucose(mg/dl) 82.13±9.11 85.8±10,87 0.004*b

Insulin(Uu/ml) 5.69±3.00 6.89±3,16 0.061

HOMA-IR 1.17±0.70 1.48±0.81 0.021*b

TC(mg/dL) 170.45±35.80 175.95±33.46 0.447

HDL(mg/dL) 54.88±14.44 47.30±12.27 0.008*a

LDL(mg/dL) 99.82±26.86 108.59±28.4 0.127

TG(mg/dL) 84.11±39.26 100.33±54.24 0.100

Castelli Risk Index 1 3.23 ±0.84 3.90±0.99 0.001*a

*5% level of significance(p < 0.05)

a. Student t- b. Mann-Whitney 

In relation to the nutritional status, vegetarians present lower 
body weight (p=0.032), lower BMI (p<0.001) and lower WC values 
(p=0.003). As compared with omnivores, vegetarians present lower 
blood glucose (p = 0.004) and HOMA-IR (p=0.021), and they also 
present lower Castelli risk indexes 1 (p=0.001) and higher HCL-c 

concentration (p=0.008). There was no difference for plasma 
concentrations of TC, TG and LDL-c.

Cardiovascular risk between vegetarians and 
omnivores

Although there is statistically significant difference between the 
anthropometric and biochemical variables associated to the nutritional 
status, it can be observed that the mean values found for BMI, blood 
glucose and HDL-c are within the desirable parameters. As seen in 
Table 1, vegetarians have lower body weight, lower BMI and WC 
values, as well as normal biochemical parameters, which infers in the 
greater probability of presenting Castelli Risk Index values within 
normality.

Plasma concentration of BDNF

Regarding plasma concentration of BDNF between vegetarians 
and omnivores, vegetarians were found to have the lowest plasma 
BDNF averages, and there was no difference between the means 
of this neurotrophic factors between vegetarians and omnivores 
(662.8±276.5 pg/ml vs. 698.1±314.9 pg/ml p=0.563). In addition, the 
gender-stratified analysis showed that vegetarian women had lower 
BDNF plasma concentrations when compared to omnivores women 
(658.64±296.29 pg/ml vs. 705.56±317.00 pg/ml) and, among men, this 
same pattern was observed, with lower BDNF plasma concentration 
among vegetarians in relation to omnivores (668.81±251.82pg/ml vs. 
682.49±322.65pg/ml).

To increase the power of the sample, the BDNF plasma 
concentration was stratified in accordance with the median (626.0 pg/
ml) (Table 3).

Still with regard to risk factors for cardiovascular diseases and 
the plasma concentration of BDNF, it was possible to observe (Table 
4) a statistically significant difference for the plasma concentration 
of BDNF, according to the HDL-c parameters. Subjects with a 
BDNF plasma concentration above the median (626.0 pg/mL) have 
66% probability of presenting HDL-c values below those desirable 
(altered), while in those with BDNF values up to 626.0 pg/ml there 
is a reduction in this probability to 43%. It can then be inferred that 
subjects with higher plasma concentrations of BDNF have a 52% risk 
of having altered HDL-c (below the desired values).

Table 2 Comparison of the study’s categorical variables between the groups that have normal and altered Castelli risk index 1. São Paulo, Brazil, 2014

Castelli risk index 1

Variables Normal n(%) Changed n(%) Total p- value

Type of diet
Vegetarian 54(64.3) 2(16.7) 

Omnivore 30(35.7) 10(83.3) 40(41.7) 0.003* 

*5% level of significance (p<0.05)

Table 3 Association between type of diet and percentiles of BDNF plasma levels. São Paulo, Brazil, 2014

BDNF plasma levels

Variables <626.0 pg/ml n(%)   >626.0 pg/ml   n(%) Chi-Square  
Test(p)

Type of diet
Vegetarian 28(60.4)  27(56.3)

Omnivore 19(39.6)  21(43.8) 0.679

*p >0.05. Chi-square test
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Table 4 Plasma levels of BDNF and risk factors for cardiovascular diseases. São Paulo, Brazil, 2014

Plasma Levels of BDNF

Variables <626.0 pg/ml
n(%)

>626.0 pg/ml
n(%) Chi-squared test(p)

TC(mg/dL)
Normal 37(77.1) 41(85.4)

1.000
Altered 11(22.9) 7(14.6)

HDL(mg/dL)
Normal 27(56.3) 16(33.3)

0.023*
Altered 21(43.8) 18(37.5)

LDL(mg/dL)
Normal 40(93.8) 43(89.6)

0.369
Altered 3(6.3) 5(10.4)

TGL(mg/dL)
Normal 45(97.9) 46(95.8)

1.000
Altered 3(6.3) 2(4.2)

WC
Normal 43(89.6) 41(85.4)

0.302
Altered 19(39.6) 21(43.8)

*5% level of significance(p<0.05) 

Discussion
The present study found that the vegetarian diet is associated 

with better parameters related to risk factors for cardiovascular 
diseases, playing, therefore, a protective role in the development of 
CVD. Furthermore, this study pointed out those subjects with higher 
concentration of BFNF present lower HDL-c values. Vegetarian 
subjects had a better nutritional status according to the parameters 
evaluated, since these are leaner, have lower BMI and lower WC 
values. In a meta-analysis evaluating 12 randomized clinical trials, 
they found that the vegetarian diet has a beneficial effect on weight 
loss.43 TONSTAD et al (2009), evaluating 22,434 men and 38,469 
women who participated in the Adventist Health Study-2, found that 
vegans presented a lower BMI mean (23.6 kg/m2) when compared 
with omnivores (28.8 kg/m²), thus indicating an important role of 
veganism in the protection against obesity.33 

In addition, central obesity, evaluated through the waist 
circumference parameter, is an important criterion in the prediction of 
risk for chronic diseases, especially for cardiovascular diseases34 and, 
in excess, it promotes the release of free fatty acids and triacylglycerols 
in systemic circulation, which can stimulate the resistance to the 
action of insulin in peripheral tissues 35. 

In this study, not only WC but also the Castelli Risk Index 1, both 
cardiovascular risk predictors, were significantly higher in omnivores 
than in vegetarians, and those who are adept to vegetarian diet increase 
by 17 times the likelihood of having a normal Castelli Index 1. Rizzo 
et al.,36 evaluated the association between a vegetarian diet and the 
risk for metabolic syndrome in 773 subjects and found results similar 
to those of this study, in which vegetarians presented significantly 
lower waist circumference when compared with omnivore subjects 
36. Besides this, the authors found that vegetarian subjects presented 
a more favorable profile of metabolic risk factors and lower risk for 
metabolic syndrome and, therefore, lower risk for CVD. 

In this sense, in a Brazilian study, in which they evaluated 
the consumption of nuts and the risk for development of CVD, 

they administered supplement to 37 obese women, for 8 weeks, 
with 1 portion of nuts (290 µg of Selenium per day) and, found 
that supplementation promoted a significant increase in HDL-c 
concentrations, resulting in a significant improvement of Castelli 
Risk Indexes 1 and 2, thus reducing cardiovascular risk.37 One of 
the main explanations associated to plant-based diets and a lower 
risk for CVD consists in the quality of the diet, since it contains 
foods with a more adequate nutritional value, with whole grains as 
the main source of carbohydrate, low fat and a better quality (foods 
rich in monounsaturated and polyunsaturated fats), with an increased 
consumption of oilseeds, large amount of fruits and vegetables and 
foods rich in omega-3 fatty acids, which play an important role in the 
prevention of CVD.38 

Although there are few Brazilian studies that evaluated the 
metabolic effects of the vegetarian diet in comparison with the 
omnivore diet, there is a consensus that the vegetarian diet is 
associated to lower values of TG, TC and LDL.13,12,39,40 

Slywitch et al.40 evaluated comparatively the metabolic status of 
vegetarian and omnivore subjects through the blood glucose, lipid 
and inflammatory profiles, in a cross-sectional study with 59 women 
aged between 20 and 50 years, with time of diet of more than one 
year. Subjects were divided into two groups in accordance with 
the consumption of meat or not. Age and BMI were similar in both 
groups. The authors also point out that, despite the reduction in TC 
observed in subjects without meat, there was no difference in relation 
to the Castelli risk index 1, even though it trended to be lower in the 
group with no meat.40 

Still in Brazil, in order to explain the mechanisms by which 
vegetarians have lower values of plasma lipids, Vinagre et al.14 
evaluated the plasma kinetics of TG-marked artificial chylomicrons 
and qualitative aspects of HDL in 39 vegetarians, for at least five years, 
and 29 omnivores. The results suggest that vegetarian diet accelerates 
the removal of atherogenic lipoproteins, which can explain the 
beneficial effect of this diet in relation to the atherosclerotic process.39 
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Other methods were also previously proposed in order to test the 
hypothesis that dietetic factors of vegetarian diet improve sensitivity 
to insulin and consequently decrease the intramyocellular lipids 
(IMCL). It concerns a case-control study that evaluated a total of 24 
vegans and 25 omnivores. The subjects were paired by gender, age 
and BMI. The results showed that vegans presented lower fasting 
triglycerides (-0.7mmol/l, CI -0.9 to -0.4, P<0,001) and the IMCL 
levels were significantly lower (9.7, CI -16.2 to 3.3, P=0.01). The 
authors conclude that vegans have a food intake and biochemical 
profile that can be cardioprotective, with lower IMCL accumulation.41

In a meta-analysis, analyzed 11 randomized clinical studies, 
examining the effects of vegetarian diets on blood lipid concentrations 
and suggested that vegetarian diets had a significant reduction 
effect on the concentrations of TC, LDLc, HDL-c and non-HDL-c 
in the blood; however, they did not find a significant effect on the 
concentrations of TG.42 

Although lipid-lowering drugs like statins and fibrates may be 
effective in the reduction of concentrations of TC, LDL-C and TG, 
different health organizations sustain that the modification of dietetic 
and lifestyle standards is considered an essential approach for the 
prevention and treatment of dyslipidemia and of cardiovascular 
disease.42 In this sense, correct intake of all food groups may also 
normalize plasma lipids and lipoproteins and, for this reason, 
vegetarians are more likely to present desirable parameters of lipemia. 
In this study, the HDL-c levels were significantly higher and more 
adequate in vegetarians as compared to omnivores, and it is known 
that the increased plasma levels of HDL-c decrease the relative risk 
for CVD.43,44 

Ashen concluded in a review study that vegetarian diet decreases 
the likelihood of developing cardiovascular diseases, and it is 
effective in maintaining desirable values of serum lipids, lowering 
blood pressure, improving of glycemic control and in the sensitivity to 
insulin, besides reducing weight.45 Data from a meta-analysis, as well 
as from longitudinal studies with Seventh Day Adventist vegetarians, 
also show such benefits.46 

However, it is intriguing to note that the beneficial effects of 
the vegetarian diet are not observed in interventional studies, when 
subjects can choose the type of diet for weight loss47,48 although, in a 
22-week interventional study with vegan and low-fat diet there was 
significant reduction of weight and waist circumference measurement49 
and consequently an improvement of plasma lipid profile. 

In a dietary intervention that investigated the effects of the ovo-
lacto-vegetarian diet in clinically healthy omnivorous individuals 
compared to a 3-month low-calorie Mediterranean diet with a cross-
design in 118 subjects, it was found that both a diet vegetarian as 
well as mediterranean were effective in reducing body weight, body 
mass index and fat mass without significant differences between 
them. However, the vegetarian diet was more effective in lowering 
cholesterol levels of low density lipoproteins.50 

As major clinical implications related to vegetarian diet outcomes, 
the reduction of risk factors associated with the development of 
chronic diseases. Chiu et al (2018) investigated an association 
between vegetarian diet, changing patterns and dietary risk of diabetes 
in a Buddhist (n = 2918) Taiwanese population. Results obtained from 
the vegetarian diet were associated with 35% lower risks (HR: 0.65, 
95% CI: 0.46, 0.92), while converting a non-vegetarian standard to 

vegetarians was associated with 53% risks (HR: 0.47, 95% CI: 0.30, 
0.71) for diabetes compared to non-vegetarians, thus suggesting that 
vegetarian diet and conversion to vegetarian diet may protect against 
diabetes used by BMI among Taiwanese.51

Also, as chronic diseases such as obesity, metabolic syndrome, 
involve common features like inflammatory processes. In this sense, 
Haghighatdoost et al.52 point out that vegetarianism is associated with 
changes in lower C-reactive protein (CRP) levels when students use a 
vegetarian diet for less than 2 years. Different studies (6, 10, 11, 13) 
have documented the important role of vegetarian diets in lipid profile 
modulation (decreased LDL-c, TC, TG), increased HDL-c, with 
clinical implications related to the prevention of chronic diseases, 
especially cardiovascular disease and decreased risk of mortality.52

It is also important to emphasize that the pathogenesis of 
atherosclerosis is a complex process, and that the cardiovascular 
protective effects of the vegetarian diet are multifactorial. Therefore, 
the risk factors should be judged together, instead of individually. 
This way, the benefits of reducing serum cholesterol levels are not 
necessarily translated into a reduced risk for cardiovascular diseases 
in this population. For this reason, it is important to evaluate other 
biomolecular pathways that may explain the effect of the vegetarian 
diet in the prevention of cardiovascular disease. 

Thus, evaluating molecular parameters that may explain, through 
other ways, the benefit of the vegetarian diet in cardiovascular health is 
necessary. Regarding BDNF, vegetarians presented the lowest means, 
but, in this study, there was no difference between plasma BDNF 
means between vegetarians and omnivores. The BDNF plasma values 
found here are similar to the results of Karczewska-Kupczewska et 
al.,29 who evaluated a similar population in terms to age, BMI and 
gender distribution. 

Jawale et al.,53 evaluating the effect of milk fat consumption during 
pregnancy in an animal model, specifically in relation to fatty acid 
parameters, brain neurotrophins (brain-derived neurotrophic factor: 
BDNF; and nerve growth factor: NGF). ) and cognitive performance 
in adult offspring identified that adult offspring cognitive performance 
of various food groups (hyperlipid diet; high fat diet supplemented 
with omega-3 fatty acids; high fat diet, vitamin B12 deficient; high 
fat deficiency in vitamin B12 supplemented with omega-3 fatty acids) 
was similar to the control. In conclusion, consumption of a high-fat 
dairy maternal diet, while reducing the levels of cerebral BDNF in the 
pup at birth, does not affect the cognitive health of adult offspring.53

In the same direction, Perrin et al.54 evaluated the association 
between supplement use patterns and brain-derived neurotrophic 
factor (BDNF) fatty acid concentrations in breast milk of women 
following vegan, vegetarian and omnivorous dietary patterns. and 
found that the breast milk of vegan women had significantly more 
unsaturated fats and total omega-3 fats, and fewer saturated fats, trans 
and omega-6 to omega-3 fats than omnivorous women, however, 
BDNF did not was detectable in any sample.54

After analysis of associations by percentiles of BDNF, using as 
cut-off point its median, it was found that the higher the concentration 
of BDNF, the higher was the risk of having an altered HDL-c (52%). 
ZEMBRON-LACNY et al. (2016), studying the changes related to age 
in peripheral BDNF and its relation with markers of oxidative stress in 
active and inactive men, found an inverse correlation between BDNF 
and risk factors for cardiovascular diseases (Castelli Risk Index 1, 
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C-reactive protein and oxidized LDL).55 If the BDNF contributes to 
the pathogenesis of CVD’s or, if the change in the levels of this factor 
occurred as an adaptive response to cellular stress, the data found do 
not permit it to respond with accuracy. It is known that plasma BDNF 
is associated to risk factors for CVD’s and metabolic syndrome (MS); 
however, the platelet levels can also provide some explanations. First, 
because these figurative elements of the blood store large amounts of 
BDNF and may be altered in obese patients, since TC and TG could 
harm this storage.26

 Sustar et al (2019) evaluated whether plasma BDNF concentration 
was associated with coronary heart disease in ethnically homogeneous 
groups of patients and correlate plasma BDNF levels with known 
risk factors for coronary heart disease. Plasma BDNF concentration 
was significantly (P <0.01) reduced in patients with coronary heart 
disease compared to controls, therefore, the results revealed lower 
plasma BDNF concentration in patients with coronary heart disease, 
suggesting that a decrease in plasma BDNF concentration BDNF may 
be associated with the pathogenesis of coronary heart disease.56

Although there may be significant evidence, the effects of BDNF 
on the cardiovascular system are still not well understood. BDNF, as 
a neurotrophin, acts on the tyrosine kinase B (Trk-B) receptor present 
in the CNS, but can also cross the blood-brain barrier and become 
circulating. Plasma BDNF can then induce or inhibit pathways 
outside the central nervous system57 and, for this reason, it can be 
involved in the vulnerability of the atherosclerosis plaque.58 Studies 
in animals have demonstrated that BDNF and the tyrosine kinase B 
(Trk-B) receptor play an important role in the development of the 
cardiovascular system.59

 BDNF can lead to platelet instability in the atherosclerotic plaque 
through the ability of inducing oxidative stress and promoting the 
generation of superoxide radicals. Besides this, BDNF has shown to 
induce oxidative stress through activation of the NAD(P)H oxidase 
system in the cardiovascular system.59 It is also known that the central 
nervous system is sensitive to oxidative stress and that BDNF can 
exert a protective effect under conditions of DNA damage.60–62

 Eriji et al. showed that the plasma BDNF levels are increased in 
coronary circulation of subjects with diagnosis of stable angina, as 
well as the BDNF expression in coronary arteries of subjects of this 
group. BDNF also increases the activity of NAD (P)H oxidase and 
the production of peroxides in human vascular cell cultures. This way, 
the authors concluded that the increase of oxidative stress induced 
by BDNF has an important action in the stability of the atheroma 
plaque.58 

For this reason, it is believed that the inverse relation between 
the BDNF and HDL-c levels found in this study may represent a 
response to oxidative stress caused by the decrease of HDL-c, in 
those with these altered parameters. In this sense, it is worth noting 
the importance of new studies investigating the role of BDNF in 
cardiovascular diseases, by evaluating inflammatory and oxidative 
stress parameters. 

However, some limitations of this study must be considered. 
Primarily, because it is a cross-sectional study, in which subjects 
are evaluated only once. In addition to being a small population 
and a convenience sample (as described in the methodology), they 
were evaluated at a single research center (Paulista University, São 
Paulo, Brazil). Inflammatory and cardiorespiratory capacity (such as 

maximum VO2) parameters were not evaluated, which can be related 
with changes in the plasma concentrations of BDNF, and data on the 
subjects’ food consumption were not evaluated as well. This way, 
a new research agenda is opened, seeking to link the relationship 
between BDNF and cardiovascular risk, taking into consideration 
such aspects.

Conclusion
The data found in this study point out that the vegetarian 

diet is associated with better parameters related to risk factors 
for cardiovascular diseases, thus playing a protective role in the 
development of CVD. In relation to the BDNF expression and the 
standard of diet, statistically significant results were not found. The 
highest BDNF concentration in subjects with lower HDL-c values can 
be attributed to an adaptative response to the oxidative stress.
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