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Introduction

Fetal growth is controlled by genetic, environmental, and nu-
tritional factors. The non-genetic elements become increasingly 
important in the second half of pregnancy and contribute to the 
natural phenomenon of maternal constraint on the size of the baby, 
so overriding paternal genetic influences. IGF-I is an important 
growth factor and hormone which regulates protein turnover as 
well as having potent mitogenic and differentiating effects on most 
cell types. In mothers whose pregnancies incur fetal growth restric-
tion (FGR) IGF-I concentrations are greatly reduced.1 There are at 
least seven IGF binding proteins (IGFBP) that act not only as carrier 
proteins but also as regulators by controlling bioavailability of IGF-I 

to tissues. IGFBP-1 (synonymous with placental protein 12 and hu-
man pregnancy-associated endometrial α-1 globulin) has a molecu-
lar weight of 25 kilo Daltons and binds IGF-I to form a 34 kilo Dalton 
complex. This complex can cross intact endothelium and so may be 
involved in delivery of IGF-I to the tissues. Although in theory this 
could enhance IGF-I availability, IGFBP-1 inhibits IGF-I action in 
most in vitro systems and in blood. Several observations suggest 
that maternal IGFBP-1 is important in pregnancy. Concentrations 
usually rise rapidly in the first 12 weeks of pregnancy, and then re-
main high until delivery.2,3 Low IGFBP-1 has been associated with 
diabetes.4 IGFBP-1 is closely involved in carbohydrate metabolism,5 

being regulated by insulin.6 In this study, we measured IGFBP-1 lev-
els in mothers of individuals with autism and neurotypical, age and 
gender similar controls. We found that IGFBP-1 levels were signifi-
cantly lower in the maternal autistic group.
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Abstract

IGF-I is an important growth factor and hormone which regulates protein turnover as well as having potent mitogenic and differentiating 
effects on most cell types.IGF binding proteins (IGFBP) act as carrier proteins and regulators by controlling bioavailability of IGF-I to tissues. We 
used immune-arrays to measure IGFBP-1in mothers of autistic children and found that the levels were significantly lower than levels in mothers 
of non-autistic children. IGF has been found to be decreased in autism. We suggest that these low levels are associated with low maternal IGFBP-1. 
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Materials and Methods

Subjects

IGFBP-1 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 mea-
sured using an Immuno-array assay described below.

Buffy coat white blood cells

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

Immuno-array assays

Immuno-arrays were performed by Ray Biotech, Inc, Peachtree 
Corners, GA. 30092 and described previously (19).

Statistics

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

**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 Ge-
netic 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 IGFBP-1levels were significantly lower in the 
plasma of mothers of autistic children (Figure 1). 

Discussion

In this study we found that IGFBP-1 plasma levels of mothers 
with autistic children are significantly low. Being regulated by in-
sulin low IGFBP-1 has been associated with diabetes and carbohy-
drate metabolism. Insulin-like growth factor-1 (IGF-1) has become 
the center of concern in many laboratories. A deficiency in this 
growth factor, leading to insufficient neuron myelination and de-
fective synapse function, appears to result in brain dysconnectivity 
during the first year of postpartum life, and cause social malfunc-
tion in childhood years and beyond.7-10 IGF has been found to be de-
creased in autism.11 We suggest that these low levels are associated 
with low maternal IGFBP-1. Our lab has also previously suggested 
that glucose metabolism may be associated with the etiology of 
autism.7-9 This data suggests maternal glucose metabolism may be 
related to etiology of autism.
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Figure 1: IGFBP=1 growth factor plasma levels of mothers of autis-
tic children are significantly lower (745 +/-  636 pg/µl) than controls 
(2714 +/- 1913 pg/µl) (p=0.023).
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