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A B S T R A C T   

Converging, albeit scattered data mainly gathered in animals indicate that the neurotrophin brain-derived 
neurotrophic factor (BDNF) and the nonapeptide oxytocin (OT) interact in a cooperative way. 

Data in humans are really limited and indirect. Therefore, the aim of the present study was to explore the 
possible existence of a link between OT and BDNF in humans, by means of two peripheral markers, the platelet- 
poor-plasmatic-BDNF (PPP-BDNF) and the platelet BDNF (PLT-BDNF) and OT levels. 

Twenty-six young healthy controls of both sexes who volunteered for the study were included in the study. 
Fifty ml of peripheral venous blood were drawn from one-night fasting subjects between 8.00 and 9.00 a.m. The 
BDNF and OT assays were carried out according to common methods. Comparisons for continuous variables were 
performed by the Student’s t-test for variables that follow a normal distribution, and by the Wilcoxon-Mann- 
Whitney test for variables not normally distributed. The correlations between biological markers were 
explored by calculating the Pearson’s correlation coefficient or Spearman’s rank correlation. 

The results showed that PLT-BDNF (pg/mg proteins, mean ± SD) and PPP-BDNF (pg/ml, mean ± SD) were 
1546 ± 1844 and 10111 ± 1892, respectively. The OT levels (pg/ml, mean ± SD) were 13.92 ± 4.54. The OT 
levels were significantly higher in women than in men. The Spearman’s analysis revealed a statistically signif
icant and negative correlation between OT levels and PLT-BDNF (R = − 0.543, p = 0.004). 

The findings of this study highlight the presence of a significant and negative correlation between OT and PLT- 
BDNF in a small group of healthy controls of both sexes. In any case, despite all the limits of peripheral bio
markers, they suggest that this reciprocal influence might have a downstream homeostatic function dampening 
one activity when the other is activated or no longer necessary, maybe at the level of the stress and/or immune 
systems.   

1. Introduction 

During recent years, the scientific community has developed a 
growing interest towards the possible interaction between the neuro
trophins that are involved in synaptic plasticity, branching of dendrites, 
neural survival, long-term potentiation and memory, and the neuro
peptide systems. In particular, the brain-derived neurotrophic factor 
(BDNF) and the nonapeptide oxytocin (OT) were amongst the most 
studied compounds [1,2]. The BDNF, along with other neurotrophins 
(namely, neural growth factor [NGF] and neurotrophins 3 and 4), is 
virtually ubiquitous within the central nervous system (CNS) and, 

besides the just-mentioned activities, seems to regulate excitator
y/inhibitory neurotransmission, brain development and aging [2–5]. 
Since in different psychiatric disorders significant changes of BDNF 
levels have been described, currently, it is considered an interesting 
biomarker [6,7]. However, there are still controversies on whether 
BDNF changes might represent the cause or the consequence of psy
chopathological disorders [2]. To complicate the issue, some authors 
speculated that BDNF could possibly act as a peripheral transmitter, as it 
was found in different peripheral organs such as the heart, the gut, the 
thymus, the spleen and the platelets, albeit its role at this level is still 
matter of debate [8–11]. Oxytocin is a pleiotropic nonapeptide 
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synthesized in the paraventricular and supraoptic nuclei of the hypo
thalamus. Besides its classical role in contraction during labor and in 
milk ejection during nursing [12,13], it is now evident that OT is a 
modulator of stress and fear responses, social bonding and prosocial 
emotions, and that it also exerts anti-inflammatory and anti-viral ac
tivities [14–19]. Furthermore, OT also seems involved in the patho
physiology of several psychiatric disorders, specifically panic disorder, 
post-traumatic stress disorder (PTSD), schizophrenia, autism and 
depression [1,14,20]. Given the importance of those two systems and 
the shared or overlapped functions, some scholars tried to identify a 
possible relationship between OT and BDNF. One of the first studies, 
carried out mainly in animals, demonstrated that OT might increase 
BDNF and NGF gene expression, as well as their levels in rat hippo
campus, while highlighting a potential regulatory role of OT on brain 
plasticity [21], depending on the developmental stage and the sex [22]. 
Moreover, the enhancement of BDNF (besides that of aquaporin-4, and 
of the vascular endothelial growth factor, VEGF) would represent one of 
the mechanisms supporting the protective role of OT against neuronal 
damage in the early stages of stroke [23]. A genetic study investigating 
the BDNF derived from promoter I and II showed that it is highly 
expressed in the hypothalamus. On the one hand, BDNF loss reduced 
sexual receptivity and impaired maternal care in female rats, in parallel 
with a decrease in OT expression over the course of development. On the 
other hand, it highlighted the contribution to maternal behavior of the 
BDNF receptor tropomyosin-receptor kinase B (TrkB) signaling in OT 
neurons [24]. 

Along this line, recently it has been suggested how the effects of OT 
on BDNF in the nucleus accumbens might represent one of the un
derpinnings of individual differences and heterogeneous resilience to 
the stress of reproduction amongst female mammals [25]. The admin
istration of intranasal OT in a group subjected to an experimental model 
of chronic stress was found to increase both BDNF and VEGF levels in the 
hippocampus [26]. Again, OT treatment was shown to increase BDNF 
levels in the prefrontal cortex of mice of both sexes following maternal 
deprivation stress [27]. However, the link between neurotrophins and 
OT is likely more complex than one might hypothesize, since not all 
studies confirmed the previous findings, as shown in neuroblastoma cell 
lines widely used in clinical trials [28,29]. 

The data in humans are still meager. Three genetic studies carried 
out in adults investigated the DNA methylation of the BDNF and the OT 
receptor genes in blood cells. A cross-sectional study involving 76 adults, 
highlighted quantitative DNA methylation before and after an acute 
psychosocial stress. The authors reported that OT receptor methylation 
rates were significantly different before and after the acute stress, 
whereas no significant differences emerged in BDNF methylation rates 
[30]. In another study, a group of 20 elderly women (≥65 years old) 
with a positive history of anxiety and/or depression was compared to a 
similar group of controls. The results showed that the anxious/depressed 
women showed a significantly higher BDNF DNA methylation rate than 
the healthy subjects. Again, within this last group, those women who 
carried a specific OT receptor genotype (namely, the AA genotype) were 
found to have a greater methylation rate of the sequence [31]. Similarly, 
higher rates of DNA methylation of BDNF and OT receptor genes in 
blood cells were described in a cross-sectional study of 89 adults who 
had previously reported a low maternal care during childhood [32]. 
More recently, a significant interaction was noted between traumatic 
experience and epigenetic methylation of BDNF and a possible moder
ating effect of the OT receptor gene rs53576 in a group of healthy 
controls, while suggesting that the OT gene may influence epigenetic 
mechanisms [33]. 

Recently, Brondino et al. (2018) investigated the role of vasopressin 
(AVP), BDNF and OT as potential biochemical correlates of subclinical 
autistic traits in a cohort of healthy young adults. They conducted a 
multiple regression analysis using the Autism Spectrum Quotient (AQ) 
score as the dependent variable and age, sex, AVP, BDNF and OT levels 
as the independent variables. Among the parameters included in the 

analysis, only BDNF levels were independent predictors of AQ score 
suggesting that it may be part of a biochemical continuum underlying 
autistic traits in the general population. However, the correlation 
calculated between BDNF and OT was not significant (− 0.186) [34]. 

Given the limited information available in humans, the present study 
aimed to explore the possible existence of a link between OT and BDNF 
by means of two peripheral markers, the platelet-poor-plasmatic-BDNF 
and platelet BDNF (PPP-BDNF and PLT-BDNF, respectively) and OT 
levels, in a group of healthy controls. 

2. Material and methods 

2.1. Subjects 

Twenty-six healthy young (12 men and 14 women, mean age ± SD: 
28.5 ± 2.6) volunteers were recruited from March to July 2022 amongst 
residents, nurses and medical staff attending the Dipartimento di 
Medicina Clinica e Sperimentale, Section of Psychiatry, University of 
Pisa, Italy. Three of the total 12 men were single, two married and the 
remaining had a love relationship. Six women were single, one married 
and seven had a love relationship (Table 1). 

Subjects were excluded from the study if they had any history of a 
chronic disease, current illness, allergy, or regular intake of medications. 
A one hour-long detailed interview permitted to assess that no subject 
had a family or personal history of psychiatric disorders. Physical ex
amination and routine laboratory tests were performed and resulted to 
be within the normative levels. Women were asked about the date of 
their last menstruation and all agreed to undergo the blood sample in the 
first and second half of the menstrual cycle (6 were taking contraceptive 
pills). 

All subjects gave their written informed consent prior to enrolment 
to the study that was approved by the Ethics Committee at the University 
of Pisa. 

2.2. Methods 

Fifty ml of peripheral venous blood were drawn from one-night 
fasting subjects between 8.00 and 9.00 a.m. in order to avoid possible 
variations related to circadian rhythms. Thirty-five ml of blood for OT 
assay were collected in vacutainers containing EDTA as anticoagulant, 
transferred to centrifuge tubes containing aprotinin (Sigma, Milan, 
Italy) (0.6 TIU/ml of blood) and gently mixed several times to inhibit the 
activity of proteinases. Blood was then centrifuged at 1,600×g for 15 
min at 4 ◦C and the ensuing plasma was collected and kept at − 70 ◦C 
until the assay. The remaining 15 ml were collected in vacutainers 
containing K3-EDTA as anticoagulant, for the determination of PPP- and 
PLT-BDNF. For this purpose, no longer than 30 min after collection, 
blood samples were subjected to low-speed centrifuges, 150×g for 15 
min at room temperature in order to precipitate erythrocytes and leu
kocytes. Ensuing supernatants, S1, or the platelet-rich plasma (PRP), 
were then divided in two 15 ml-Falcon tubes/patient and centrifuged at 
1,500×g for 15 min. The resulting two S2 supernatants/patient con
taining platelet-poor plasma (PPP) and the two P1 pellets/patient con
taining the whole platelets were taken as separate assay samples: 1) PPP 
was aliquoted (about 200 μl/tube) in high-quality, low-binding protein 

Table 1 
Demographics characteristics of the sample.   

Total sample Men Women 

Age 28.5 ± 3 29.9 ± 1.3 28.4 ± 2.3 
Marital status 

Single 10 3 6 
Married 3 2 1 
In love 13 7 7 

Years of education 18 + 5 17 + 6 18 + 9 

Age and years of education are given as mean ± SD. 
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Eppendorf test tubes and frozen at − 80 ◦C, until the time of the PPP- 
BDNF assay; 2) P1 pellets were directly stored at − 80 ◦C, until the 
analysis of the intra-platelet PLT-BDNF levels. 

2.3. BDNF assay 

On the day of BDNF assay, the soluble, cytosolic fractions of whole 
platelet pellets (P1) were prepared. One P1 aliquot/control subject was 
removed from − 80 ◦C, thawed and immediately placed on ice. Each 
sample was homogenized by an osmotic-mechanical technique, fol
lowed by subcellular fractionation and then suspended in 6 ml of ice- 
cold lysis buffer solution, 10 mM Tris-HCl, pH = 7.9, containing a 
mixture of protease inhibitors (Protease Inhibitor Cocktail, Sigma 
Aldrich, code: P8340), diluted 1: 500 (v/v), and homogenized by soni
cation on ice for 60” using a cell sonicator (Vibra-Cell Ultrasonic Liquid 
Processor, Sonics & Materials). The homogenate was subsequently 
transferred into Eppendorf tubes and centrifuged at 15,000×g for 5 min 
at 4 ◦C by a microfuge. The resulting supernatant, or soluble fraction of 
platelets, was used for the BDNF assay. The assay ranges from 7.8 to 500 
pg/ml with intra-assay and inter-assay variations of ≤7.3% and ≤7.6%, 
respectively, and pro-BDNF cross-reactivity of approximately 5.3%; no 
cross-reactivity with other tested neurotrophins. BDNF levels below the 
quantitation limit of 156.25 pg/ml were given a value of 78.125 pg/ml. 

2.3.1. Preparation of platelet soluble fractions 
The day of the BDNF assay, whole-platelet pellets were thawed and 

homogenized to obtain platelets’ soluble fractions: platelets were 
immediately placed on ice and homogenized in 6 ml ice-cold lysis buffer 
containing protease inhibitors (1:500, v:v), by means of an ultrasound 
mechanical device, and centrifuged as previously described. The 
resulting supernatant was used for the PLT-BDNF assay. 

2.3.2. BDNF sandwich-ELISA assay 
A sandwich-ELISA kit, developed for the determination of the free- 

mature form of BDNF, was employed (Biosensis, mature BDNF Rap
idTM, Thebarton, Australia). The day of assay, one aliquot/patient of 
thawed PPP and freshly prepared platelet soluble fractions were prop
erly diluted in the assay buffer, according to the kit guidelines. After 
incubation at RT and repeated washing steps, BDNF was revealed by 
adding a biotinylated secondary anti-BDNF antibody and a horseradish- 
peroxidase enzyme (HRP) bound to a streptavidin complex. The reve
lation reaction was started by the addition of tetramethylbenzidine 
(TMB), a HRP substrate, and halted by a concentrated strong acid. 
Absorbance was read at 450 nm by the MultiSkan spectrophotometer. 

For interpolating BDNF unknowns, a calibration curve was built 
using a 4 PL nonlinear regression equation, obtaining PPP-BDNF and 
PLT-BDNF concentrations as ng/ml, after correction for the dilution 
factor. 

Due to the high inter- and intra-individual variability of platelet 
counts, as well as to take into account possible different yields of 
platelets and proteins after the centrifugation steps and platelet 
extraction procedures, intra-platelet BDNF contents (pg/ml) were 
normalized for the amount of total proteins present in each final platelet 
soluble fraction. Proteins were measured by Bradford’s method using 
γ-globulins as the standard [35]. This method is also easy to adapt to 
very low protein concentrations (<25 μg/ml; 1–20 μg total) as well as for 
rapid determinations in 96-well microplates. 

2.3.3. Oxytocin radioimmunoassay 
On the day of the assay, 6 ml of each sample of plasma were acidified 

with 6 ml of buffer A (1% trifluoroacetic acid in H2O) and centrifuged at 
17,000×g for 20 min at 4 ◦C; after this centrifugation, the supernatant 
was collected. C-18 sep-columns were equilibrated by washing them 
with 1 ml of buffer B (60% acetonitrile in 1% trifluoroacetic acid) fol
lowed by buffer A (3 ml, 3 times). Acidified plasma solution was loaded 
into the pre-treated C-18 Sep-column; the column was washed slowly 

with buffer A (3 ml, twice) and the washing liquid was discarded. 
Oxytocin was then eluted with buffer B (3 ml, once) and collected into a 
polystyrene tube. The eluate was evaporated in a centrifugal concen
trator (Speedvac), and the remaining product was lyophilized by a 
freeze dryer. 

Radioimmunoassay was performed by a Phoenix Pharmaceuticals 
Oxytocin RIA kit (Belmont, California, USA) according to a method we 
had previously developed [36]. The cross-reactivity of the OT antibody 
was 100% with OT and null with Lys-vasopressin, Arg-vasopressin, GH, 
alpha-ANP, Met-Enkephalin, GRF, somatostatin, TRH, VIP, Pacap 27- 
NH2. The sensitivity of the assay, measured as IC50, was 10–30 pg/tube. 
The intra-assay and inter-assay values were 9% and 11%, respectively. 
Lyophilized samples and standard OT were rehydrated with RIA buffer, 
and dilutions of standard oxytocin were prepared (from 1 to 128 
pg/tube). Primary rabbit anti-OT antibodies were added to each sample 
and each standard, except for the non-specific binding tubes, and then 
the mixtures were stored for 24 h at 4 ◦C. 125I-Oxytocin was added to 
mixtures which were subsequently stored for 24 h at 4 ◦C. Goat anti-
rabbit IgG serum and normal rabbit serum were added to each tube; 
subsequently, tubes were centrifuged at 1,700×g for 20 min at 4 ◦C. All 
the supernatant was carefully aspirated and pellets were counted by a 
gamma-counter (Wizard, PerkinElmer, Milan, Italy). All samples were 
assayed in duplicate. Standard curves and calculations of unknown 
samples were performed by means of Graphpad Prism3 software. 

2.4. Statistical analyses 

All demographic, clinical and laboratory data were presented for 
continuous variable in terms of mean ± standard deviation (SD) and 
variation range (min and max values), when required. Categorical var
iables were expressed as frequencies (number) and percentages. 

The Kolmogorov-Smirnov test was used to determine normality of 
distribution of the variables. Oxytocin and PPP-BDNF were normally 
distributed, while PLT-BDNF data were not. Comparisons for continuous 
variables were performed with the independent-sample Student’s t-test 
for variables that follow a normal distribution, Wilcoxon-Mann-Whitney 
test for variables not normally distributed. 

The correlations between biological markers were explored by 
calculating the Pearson’s correlation coefficient or Spearman’s rank 
correlation. Pearson’s r correlation is used to measure the degree of the 
relationship between linearly related variables. For the Pearson’s r 
correlation, both variables should be normally distributed (normally 
distributed variables have a bell-shaped curve). Other assumptions 
include linearity and homoscedasticity. Linearity assumes a straight-line 
relationship between each of the two variables and homoscedasticity 
assumes that data is equally distributed about the regression line. 
Spearman’s rank correlation is a non-parametric test that is used to 
measure the degree of association between two variables. The Spearman 
rank correlation test does not carry any assumptions about the distri
bution of the data and is the appropriate correlation analysis when the 
variables are measured on a scale that is at least ordinal. The assump
tions of the Spearman correlation are that data must be at least ordinal 
and the scores on one variable must be monotonically related to the 
other variable. 

The major limitation of the present study is the low number of sub
jects selected. Therefore, since the high possibility of both type-I and 
type-II errors our results should be considered preliminary. In this study, 
p values lower than .05 were considered statistically significant. 

Statistical analyses were performed using SPSS 25.0 software (IBM 
Corp., Armonk, NY, USA). 

For the calculation of the calibration curves and the "best-fit" 
regression analysis for each quantitative assay used in the study, the 
GraphPad Prism® software was used (Version 7.0.2, San Diego, USA). 
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3. Results 

The results showed that PLT-BDNF (pg/mg proteins, mean ± SD) and 
PPP-BDNF (pg/ml, mean ± SD) were, respectively, 1546.03 ± 1844.28 
vs 10110.78 ± 1892.01. The OT levels (pg/ml, mean ± SD) were 13.92 
+ 4.54 (Table 2, panel a). 

No sex-related differences were noted in both PPP-BDNF and PLT- 
BDN, while OT levels were higher in women than in men (15.55 ± 4.1 
vs 12.02 ± 4.36, p = 0.0046) (Table 2, panel b). 

The Spearman’s analyses revealed a statistically significant and 
negative correlation between OT levels and PLT-BDNF (R = − 0.543, p =
0.004) (Fig. 1). 

4. Discussion 

To our knowledge, this is one of the first studies carried out in 
healthy subjects exploring the possible correlations between peripheral 
BDNF and OT levels. The BDNF was assayed in both plasma and plate
lets. The values we observed are consistent with those reported in the 
literature, with BDNF being 10-fold higher in platelets than in plasma 
[9]. Indeed, PLT-BDNF represents the most relevant peripheral compo
nent of this neurotrophin, since more than 90% of circulating BDNF is 
stored in platelets and their α-granules [37,38]. A close relationship has 
been indeed found between BDNF and platelets under physiological 
conditions. It has been demonstrated that the amount of BDNF in serum 
is nearly identical to the amount of BDNF found in washed platelet ly
sates [37], while there is an approximately 100- to 200-fold estimated 
difference between the plasma and serum levels of BDNF, as platelets 
release BDNF during the clotting process [9]. Therefore the difference 
between the serum and the plasma BDNF levels seems to reflect the 
amount of BDNF stored in circulating platelets, and the BDNF in plate
lets might serve as a reservoir for circulating BDNF [39]. 

The OT levels were also consistent with previous data [40]. In 
addition, present findings support our previous observation, in a larger 
sample, of statistically significant higher OT levels in women than in 
men [40]. 

More interestingly, the present study revealed the presence of a 
significant and negative correlation between PLT-BDNF and OT levels, 
that is to say, the lower the neurotrophin the higher the neuropeptide 
and vice versa. According to our knowledge, this is the first study to 
report this kind of correlation in healthy human subjects, as previously, 
mainly observations in animals or genetic studies in humans reported a 
positive association or no correlation between BDNF and OT [21,26,27, 
34]. Indeed, it should be underlined that this was also our original hy
pothesis, given available data highlighting overlapping involvement of 
both BDNF and OT in neuroplasticity, stress response and inflammation. 
Preclinical studies suggest that reduced BDNF activity might increase 

apoptosis and decreased hippocampal neurogenesis that might be 
associated with chronic mild stress typical of depression [41]. Further
more, several studies showed that depressed patients have lower BDNF 
plasma levels than controls [42–45]. Although decreased plasma BDNF 
was proposed as a potential diagnostic, prognostic and therapeutic 
biomarker of mood disorders, particularly associated with disease 
severity and response to antidepressant (AD) treatments [46], this 
matter still remains controversial, More correctly, the impaired BDNF 
signaling might be interpreted as a vulnerability factor towards devel
opment of mood disorders as it impacts neuroplasticity, inflammation 
patterns or hypothalamic–pituitary–adrenal axis /HPA) action [47]. 

Some activities of OT overlap with those of BDNF. It is now evident 
that OT acts as a potent modulator of the immune system, even during 
development, and it plays a prominent anti-inflammatory role in the 
context of immune system function and homeostatic cellular processes. 
Many OT anti-inflammatory effects appear to be, at least in part, exerted 
through the attenuation of inflammatory processes mediated by micro
glia and macrophages [48–51]. Oxytocin is released during the stress 
response and it is an important modulator of anxiety and fear response, 
mainly with anxiolytic effects [36,52–54]. Elevated plasma OT was 
significantly associated with gaps in social relationships, with less pos
itive relationships with a primary partner, with anxiety due to a 
romantic relationship [36] or anxiety traits in women who are in love 
[36], as well as with elevated cortisol levels [55]. Therefore, given its 
particular modulatory functions, OT is supposed to link social behaviors 
and experiences together with the capacity to heal in the face of stress or 
trauma. 

However, emerging evidence seems to broaden the spectrum of ac
tivities of both BDNF and OT. Indeed, it is increasingly reported that 
psychedelic drugs may exert some of their long-lasting therapeutic ef
fects by inducing structural and functional neural plasticity, and that 
both ADs and LSD or psilocin bind the TrkB [56,57]. As far as OT is 
concerned, some scholars for the first time demonstrated that patients 
with central diabetes insipidus, after a pharmacological challenge with 
3,4-methylenedioxymethamphetamine (MDMA, also known as "ec
stasy") to provoke OT release, showed a small increase in plasma OT, a 
condition named “OT deficiency” [58.]. 

Obviously, these are preliminary, albeit intriguing data that might 
open new horizons to both research and therapeutic strategies. 

Table 2 
Oxytocin (OT, pg/ml), platelet BDNF (PLT-BDNF, pg/mg proteins) and plasma 
BDNF (PPP-BDNF, pg/ml) levels in the total sample (panel a) and according to 
sex (panel b) with statistical analyses (Student’s t-test or Mann-Whitney test*).  

Panel a.  

N Min Max Mean Std. Deviation 

OT 26 6.70 22.40 13.92 4.54 
PLT-BDNF 26 142.88 9372.27 1546.03 1844.28 
PPP-BDNF 26 6854.75 13780.07 10110.78 1892.01  

Panel b.  

Gender N Mean value Std. Deviation t/Z p 

OT Men 12 12.02 4.36 2.106 0.0046 
Women 14 15.55 4.17 

PPP-BDNF Men 12 10849.50 1932.12 1.943 0.64 
Women 14 9477.59 1670.27 

PLT-BDNF* Men 12 2052.12 2516.85 1.132 . 
258 Women 14 1112.21 861.42  

Fig. 1. Correlation between oxytocin (OT, pg/mL) levels and platelet BDNF 
(PLT-BDNF, pg/mg proteins) by means of the Spearman’s analyses (R =
− 0.543, p = 0.004). The dotted line is a graphical representation of the cor
relation trend, obtained from the best linear fit of data. 
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The findings of the present study would indicate that the PLT-BDNF 
and OT are negatively related: this reciprocal influence might have a 
downstream homeostatic function dampening one activity when the 
other is activated or vice versa. This would be true if both PLT-BDNF and 
OT would exert their functions on the same targets, such as those at the 
level of the immune system or of the HPA axis that would be shared or 
complementary. Alternatively, the situation in both healthy and path
ological conditions might be different and the relations between OT and 
BDNF might also diverge, when necessary. Interestingly, in a recent 
study BDNF serum levels were decreased in malnourished patients with 
anorexia nervosa and normalized after partial weight recovery, while 
OT levels were basically increased and did not change [59]. Again some 
authors investigated the correlation between plasma BDNF and OT and 
autistic traits in the general population, without detecting any rela
tionship between the two biomarkers [60]. 

The present study suffers from some limitations that should be 
acknowledged. First, the sample size was small, however it included a 
similar number of healthy men and women of almost the same age who 
had a similar lifestyle. Second, it is still unclear how peripheral BDNF 
and OT might reflect those present in the CNS. If it is evident that the 
relationships between neuronal BDNF and its peripheral counterpart 
still require further investigation, the link between neuroendocrine 
systems, HPA axis and the immune/inflammatory response can be a key 
aspect to understand the regulation of BDNF release and storage into the 
bloodstream. This hypothesis deserves confirmation, in order to clarify if 
the BDNF platelet reservoir and BDNF extracellular levels might reflect, 
at different levels, the functionality of brain-periphery cross-talks ac
tivities in adaptation to stressors. Although controversies do exist, 
neurotrophins can cross the blood-brain barrier, and the CNS and serum 
levels of these proteins have been found to be positively interrelated 
[61]. Moreover, it seems that peripheral and central OT are synthesized 
by different cells [62], although parallel changes in OT levels have been 
observed in plasma and in the brain supporting the use of the peripheral 
OT as a biomarker of that present in the CNS [63,64]. 

5. Conclusions 

To sum up, our study indicates that the PLT-BDNF and OT are 
negatively related, at least in healthy controls of both sexes and with 
similar lifestyles. 

This relationship between OT and neurotrophins might hypotheti
cally represent one of the components of the reparative, antistress, 
prosocial and promoting sense of safety activities of OT. Therefore, it 
would be interesting to investigate whether the observed relationship is 
present or reverted in different stressful situations or psychopathological 
conditions requiring a cooperative rather than a different activity. 
Currently, we are assessing BDNF, OT and a battery of personality, 
temperament questionnaires and rating scales in healthy subjects and in 
some psychiatric conditions to investigate if the combinations of the two 
biomarkers might be related to specific individual traits, and psycho
logical or psychopathologic dimensions. 
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