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Comparing the relationship between BDNE, VEGF and Body Composition Factors in Obese

and Normal Weight Men
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Extended Abstract

Introduction:

The prevalence of obesity and overweight represents one of the most significant public health
challenges of the present century. Regular physical activity and an active lifestyle have beneficial
effects on brain health, partly through increased capillary density resulting from angiogenesis, defined
as the formation of new capillaries from pre-existing vessels. Growth factors with angiogenic and
neurotrophic properties, such as vascular endothelial growth factor (VEGF) and brain-derived
neurotrophic factor (BDNF), play important roles in vascular and neurological repair in both human
and animal studies.

Previous studies have reported that circulating levels of these factors are associated with body
composition, obesity, and weight loss. VEGF is also involved in increasing vascular permeability and
vasodilation and has been implicated in the pathogenesis of several cardiovascular risk factors,
including arteriosclerosis, obesity, and metabolic disorders associated with increased morbidity and
mortality. In addition, adipose tissue functions as an endocrine organ and produces considerable
amounts of VEGF.

Members of the neurotrophin family, including BDNF, are considered key regulators of neuronal
growth, survival, and maintenance. Considering the potential role of these growth factors in metabolic
and vascular regulation, the present study aimed to investigate the relationship between BDNF and
VEGF levels and body composition indices, and to compare these variables between obese and
normal-weight beginner aerobic exercise participants. Saliva samples were used as a non-invasive
biological specimen for biomarker assessment.

Methodology:

In this semi-experimental study, 23 men aged 30-35 years participated. Based on body mass index
(BMI), participants were categorized into obese and normal-weight groups. The study protocol was
approved by the Ethics Committee of Ardabil University of Medical Sciences
(IRAARUMS.REC.1397.290) and registered in the Iranian Registry of Clinical Trials
(IRCT20190917044807N1). All procedures were conducted in accordance with the Declaration of
Helsinki (revised 2008).

Body composition was assessed using skinfold measurements obtained with a Harpenden caliper on
the right side of the body at three sites: thigh (quadriceps), chest (pectoral), and abdomen. Body fat
percentage (BF%) was estimated using the Jackson—Pollock three-site equation:

Body Fat (%) =495/ (1.10938 — (0.0008267 % s) + (0.0000016 % s?) — (0.0002574 x a)) — 450
where s represents the sum of the three skinfold measurements (mm) and a represents age. The
average of two to three measurements was used for analysis. Body fat weight (BFW) and lean body
weight (LBW) were calculated using the following formulas:

BFW = Body weight x BF%
LBW = Body weight - BFW

Saliva samples were collected using the unstimulated passive drool technique over a five-minute
period and subsequently analyzed in the laboratory. Salivary concentrations of BDNF and VEGF
were measured using a sandwich enzyme-linked immunosorbent assay (ELISA).

All data are presented as mean + standard deviation (SD). Statistical analyses were performed using
SPSS version 23. The Kolmogorov—Smirnov test was used to assess the normality of data distribution.
Independent samples t-tests were applied to compare variables between groups, and Pearson’s



Journal of Sport Physiology Special Groups January 2026. Vol 2. Issue 4

correlation coefficient was used to evaluate the relationships between BDNF, VEGF, and body
composition variables. Statistical significance was set at P < 0.05.

Results:

Significant differences were observed between the obese and normal-weight groups in mean levels
of BDNF, VEGF, body weight, BF%, BFW, and LBW (P < 0.05) (Table 1; Figures 1 and 2).
Correlation analysis revealed a significant positive association between salivary VEGF levels and
BMI in both obese and normal-weight groups (r = 0.63, P = 0.03). In the normal-weight group, a
significant negative correlation was observed between BDNF levels and BMI (r = —0.65, P = 0.02).

Discussion:

The main finding of the present study was that body composition appears to influence salivary levels
of BDNF and VEGF in men. Specifically, the normal-weight group demonstrated higher salivary
BDNF levels compared with the obese group, whereas the obese group exhibited higher VEGF
concentrations. Regarding the relationship between BDNF and body composition variables, a
significant association was observed only with BMI.

Inconsistent findings across studies may be attributed to differences in the severity and stage of
obesity among participants. For example, studies reporting lower BDNF levels in obese individuals
compared with normal-weight individuals often examined subjects with severe obesity. In contrast,
Roth et al. reported higher BDNF levels in individuals at the early stages of obesity or overweight
compared with relatively lean participants.

Recent neurotrophic hypotheses suggest that neurotrophins may play different roles during the early
and advanced stages of metabolic diseases. It has been proposed that neurotrophin levels increase
during the early stages of metabolic disorders to compensate for and attenuate emerging inflammatory
processes. However, as metabolic disease progresses, the concentration of neurotrophins gradually
declines, possibly due to the inhibitory effects of pro-inflammatory cytokines.

Regarding VEGF, the findings of the present study are consistent with previous reports. Several
studies have demonstrated that overweight and obese individuals exhibit elevated circulating VEGF
levels and that VEGF concentrations are positively correlated with BMI. This relationship may be
explained by the endocrine function of adipose tissue, which produces considerable amounts of
VEGEF. Increased adipose tissue mass may therefore elevate VEGF levels in obese individuals,
whereas reductions in adipose tissue following weight loss may decrease VEGF concentrations.

The findings of the present study suggest that differences in salivary BDNF and VEGF levels between
obese and normal-weight men may be partly explained by variations in body composition and BMI.
Lower BDNF concentrations and higher VEGF levels observed in obese individuals may be
associated with increased adiposity and body weight.
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