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1| INTRODUCTION

Autism spectrum disorders (ASDs) are
pervasive developmental disorders that
frequently involve deficits in social skills,
communication and language. For the underlying
neurobiology of these symptoms, disturbances in
neuronal development and synaptic plasticity have
been discussed. The physiological development,
regulation and survival of specific neuronal
populations shaping neuronal plasticity require the
so-called ‘neurotrophic factors’ (NTFs). These
regulate  cellular  proliferation,  migration,
differentiation and integrity, which are also
affected in ASD. Therefore, NTFs have gained
increasing attention in ASD research. The
expression level of some growth-factor correlates
with the clinical manifestations of ASD (1).
During development, BDNF and its receptors
TrkB not only promote survival and
differentiation of neurons but also are involved in
neural plasticity in adulthood (2). Brain-derived
neurotrophic factor serum levels are significantly
increased in autism (3) and high expression of

BDNF is also found in a model of autism
[valproic acid (VPA)-treated rat offspring] (4).
Epidermal growth factor (EGF). EGF strongly
promotes cell proliferation and differentiation via
MAPK, PKC, and Akt pathways in neural
progenitor cells (5) and EGF and its receptor
protein (EGFR) have been proposed as
biomarkers of schizophrenia, depression, and
bipolar disorder (6). Adult patients with high-
functioning ASD show a significant reduction in
serum levels of EGF as compared with controls
(7) and our lab showed similar findings in
children with ASD where EGF levels correlated
with severity of symptoms (8).

Vascular Endothelial growth factor (VEGF) is a
signal protein produced by many cells that
stimulates the formation of blood vessels involved
in both vasculogenesis and angiogenesis (9).
VEGF has an important role in brain development
and repair (10). VEGF levels in patients with ASD
have been found to be lower than that of healthy
controls (11). Studies have provided inconsistent
data for insulin-like growth factors (IGF-1 and
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IGF-2) levels with respect to their association with
ASD. IGF-1 is important for the survival of
Purkinje cells of the cerebellum. Low
concentrations of CSF IGF-1 (but not IGF-2) at an
early age might be linked with the pathogenesis in
autism (12). Platelet-derived growth factor
(PDGF) are a family of molecules released from
platelets which help to heal wounds and to repair
damage to blood vessel walls. They also help
blood vessels grow (13). The levels of PDGF have
been found to be significantly higher in autistic
children (14).

Mental disorders have, for most cases, an
unknown etiology, but several studies indicate that
neurodevelopmental changes happen in utero or
early after birth. In a nested case—control study of
the relation between blood levels of neuro-
developmental (including BDNF, and VEGF-A)
in autistic children, decreased levels of all the
neurotropic markers was noted (15). This supports
our findings that these markers are also
significantly lower in mothers of autistic children.
We have found several Neurotropic growth
factors (VEGF, BDNF, PDGF and IGF) are
significantly lower in mothers of autistic children
(16-19) and suggest that continued analysis of
these factors in mothers of autistic children will
lead to better predictive, diagnostic and
therapeutic modalities.

2 | METHODS
Subijects

Plasma VEGF, BDNF, PDGF and IGF were
measured in 15 mothers of autistic children and 12
age and gender similar neurotypical controls.
Subject plasmas were obtained from the Autism
Genetic Resource Exchange (AGRE) **. This
study was approved by the IRB of the Health
Research Institute.

Plasma

All plasma was received frozen and immediately
placed at -70C before Immunoassay analysis.

Immuno-array Assays

Immuno-array assays, as previously described
(12), were performed by RayBiotech, Inc,
Peachtree Corners, GA. 30092.

Statistics

Statistical analysis was done using T-tests with
95% confidence levels.

**We gratefully acknowledge that all autism
family serums were provided by the Autism
Genetic Resource Exchange (AGRE) Consortium
and the participating AGRE families. 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)

3| RESULTS

We found that BDNF levels significantly lower in
mothers of autistic individuals compared to
controls.

Maternal BDNF

— —
(=] [ =] ra
[=] [=] [=] [=]
[=]

sma BDMNF pgSul +/- 5D

Pla

Maternal BDNF

BOMF Controls

Figure 1. Maternal BDNF (319 +/- 195 pg/pl) of
individuals with autism was significantly lower
than in controls (586 +/- 393 pg/ul) (p=0.01)

We found that VEGF levels were significantly
lower in the plasma of mothers of autistic children
(Figure 2).
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Figure 2. 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)

We found that the matermal PDGF-AA levels
(209.9 +/- 67 pg/ul) were significantly lower than
the autistic (402.3 +/- 221.7 pg/ul) and control
concentrations (394.3 +/- 164.5 pg/ul) (p=0.002)
(Figure 3).
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Figure 3 Maternal PDGF is significantly lower
than autistic and control plasma concentrations.

We found that IGFBP-1levels were significantly
lower in the plasma of mothers of autistic children
(Figure 4).
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Figure 4. IGFBP=1 growth factor plasma levels of
mothers of autistic children are significantly lower
(745 +/- 636 pg/ul) than controls (2714 +/- 1913

pg/ul) (p=0.023).
4| DISCUSSION

The physiological development, regulation and
survival of specific neuronal populations shaping
neuronal plasticity require neurotrophic factors.
These regulate cellular proliferation, migration,
differentiation, and integrity, which are also
affected in ASD.

Clinical data on neurotrophic factor levels in
children with ASD have vyielded inconsistent
results. One study showed that the serum BDNF
levels of children with ASD were significantly
higher than that of the control subjects (20),
whereas Makkonen et al. (21) suggested that was
no significant difference in serum BDNF
concentrations between cases and controls, and
another study showed that BDNF serum levels
were significantly decreased in ASD children
when compared with controls (22). For VEGF,
results from Emanuele et al. showed that VEGF
levels in patients with ASD were lower than that
of healthy controls (23). In contrast, one study
indicated that VEGF levels did not show
significantly difference between children with
ASD and healthy controls (24). Moreover, studies
have demonstrated inconsistent data for IGF-1 and
IGF-2 levels comparing ASD children and healthy
controls (25, 26). A recent meta-analysis showed
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Elevated peripheral blood BDNF, NGF and VEGF
concentrations as a manifestation of children with
ASD (27). Our data is among the first to find that
mothers of autistic children may have altered
concentrations of neurotrophic factors. If this data
is confirmed it may lead to better diagnostic tools
for ASD.
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