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ABSTRACT

Vascular endothelial growth factor (VEGEF), originally described as an endothelial cell-specific mitogen, is
produced by many cell types including macrophages and platelets. It plays an important role in the development
and function of the central and peripheral nervous system. In this study, we used immune-arrays to measure VEGF
in mothers of autistic children and controls. We found that VEGF plasma levels of mothers of autistic children were
significantly lower than controls. These results suggest that VEGF may be associated with the etiology of autism

and may have a diagnostic role in ASD.
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Introduction
Autism Spectrum Disorder (ASD) refer to a group of
neurodevelopmental disorders characterized  primarily

by restrictive, repetitive patterns of behaviors, and social
communication impairment [1].

The neurotrophins are a family of proteins that have been shown
to play an important role in the central and peripheral nervous
system, which control many aspects of survival, development, and
function of neurons [2].

Vascular endothelial growth factor (VEGF), also known as
vascular permeability factor (VPF), was originally described as an
endothelial cell-specific mitogen [3]. VEGF is produced by many
cell types including tumor cells [4], macrophages [5], platelets [6],
keratinocytes [7], and renal mesangial cells [8]. VEGF also plays a
role in normal physiological functions such as bone formation [9]
and hematopoiesis [10].

VEGEF levels in patients with ASD may be lower than that of
healthy controls [11].

In this study, we measured VEGF levels in mothers of individuals
with autism and neurotypical, age and gender similar controls. We
found that VEGF levels were significantly lower in the maternal
autistic group.

Materials and Methods

VEGEF plasma levels were measured using immuno-arrays. Plasma
from mothers of autistic individuals (n=17; mean age 32.3 years)
and controls (n=15 females with no autistic children; mean age
28.2 years) were obtained from the Autism Genetic Resource
Exchange (AGRE)**. This study was approved by the IRB of the
Health Research Institute

Patient consent was obtained from all patients involved in this
study and this study was approved by the IRB of the HRI.

Cellular phosphorylated concentrations were measured using an
Immuno-array assay described below.
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Buffy Coat White Blood Cells

All experimental and control cells were obtained from whole
blood using centrifugation and were all treated identically then
refrigerated (4 C). Plasma and buffy coat samples were frozen at
-70C and used for ELISAs and Immunoassay analysis.

Immuno-array Assays
Immuno-arrays were performed by RayBiotech, Inc, Peachtree
Corners, GA. 30092 and described previously [12].

Statistics

Unpaired t-test and odds ratios with 95% confidence intervals were
used for statistical analysis. Correlations were performed using
Pearson Moment analysis also with 95% confidence intervals for
determining statistical significance.

**We gratefully acknowledge that the Autism Genetic Resource
Exchange (AGRE) Consortium and the participating AGRE
families provided all autism family serums. The Autism Genetic
Resource Exchange is a program of Cure Autism Now and is
supported, in part, by grant MH64547 from the National Institute
of Mental Health to Daniel H. Geschwind (PI).

Results
We found that VEGF levels were significantly lower in the plasma
of mothers of autistic children (Figure 1).
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Control VEGF

Maternal VEGF

Figure 1: VEGF growth factor plasma levels of mothers of autistic
children are significantly lower (58 +/- 25 pg/ul) than controls (132 +/- 58

pg/ul) (p=0.014).

Discussion

VEGF is a key signaling molecule of the central nervous system,
which is involved in neuroprotection, neuronal survival and
axonal growth [13]. Plasma VEGF levels were found not to
be significantly different between first-episode schizophrenia
patients and controls, whereas medicated multiple-episode
schizophrenia had higher levels of VEGF than that of control
subjects [14]. Meta-analysis reveals heightened blood BDNF,
NGF as well as VEGF levels in ASD children [15], and
sVEGFR-1 (VEGEF receptor-1) is higher in patients with autism
[16].

Interestingly, ASD symptom severity was negatively associated
with levels of VEGF, in females, but not in males [17].

Our data shows that VEGF levels are significantly lower in mothers
of autistic children. These lower levels could be why VEGF levels
are subsequently abnormal in autistic children.

This data suggests that VEGF and other neurotrophic factors may
have diagnostic as well as therapeutic importance.
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