
 

How mom's immune system is linked to
autism risk

September 23 2013

(Medical Xpress)—Activating a mother's immune system during her
pregnancy disrupts the development of neural cells in the brain of her
offspring and damages the cells' ability to transmit signals and
communicate with one another, researchers with the UC Davis Center
for Neuroscience and Department of Neurology have found. They said
the finding suggests how maternal viral infection might increase the risk
of having a child with autism spectrum disorder or schizophrenia. 

The research, "MHCI Requires MEF2 Transcription Factors to
Negatively Regulate Synapse Density during Development and in
Disease," is published in the Journal of Neuroscience. 

The study's senior author is Kimberley McAllister, professor in the
Center for Neuroscience with appointments in the departments of
Neurology and Neurobiology, Physiology and Behavior, and a researcher
with the UC Davis MIND Institute. 

"This is the first evidence that neurons in the developing brain of
newborn offspring are altered by maternal immune activation,"
McAllister said. "Until now, very little has been known about how
maternal immune activation leads to autism spectrum disorder and
schizophrenia-like pathophysiology and behaviors in the offspring." 

The study was conducted in mice and rats and compared the brains of
the offspring of rodents whose immune systems had been activated and
those of animals whose immune systems had not been activated. The
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pups of animals that were exposed to viral infection had much higher
brain levels of immune molecules known as the major histocompatibility
complex I (MHCI) molecules. 

"This is the first evidence that MHCI levels on the surface of young 
cortical neurons in offspring are altered by maternal immune activation,"
McAllister said. 

The researchers found that the high MHCI levels impaired the ability of
the neurons from the newborn mice's brains to form synapses, the tiny
gaps separating brain cells through which signals are transmitted. Earlier
research has suggested that ASD and schizophrenia may be caused by
changes in the development of connections in the brain, especially the
cerebral cortex. 

The researchers experimentally reduced MHCI to normal levels in
neurons from offspring following maternal immune activation. 

"Remarkably, synapse density returned to normal levels in those
neurons," McAllister said. 

"These results indicate that maternal immune activation does indeed
alter connectivity during prenatal development, causing a profound
deficit in the ability of cortical neurons to form synapses that is caused
by changes in levels of MHCI on the neurons," she said. 

MHCI did not work alone to limit the development of synapses. In a
series of experiments, the UC Davis researchers determined that MHCI
interacted with calcineurin and myocyte enhancer factor-2 (Mef2), a
protein that is a critical determinant of neuronal specialization. 

MHCI, calcineurin and Mef2 form a biological signaling pathway that
had not been previously identified. McAllister's team showed that in the
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offspring of the maternal immune activation mothers, this novel
signaling pathway was much more active than it was in the offspring of
non-MIA animals. 

"This finding provides a potential mechanism linking maternal immune
activation to disease-linked behaviors," McAllister said. 

It also is a mechanism that may help McAllister and other scientists to
develop diagnostic tests and eventually therapies to improve the lives of
individuals with these neurodevelopmental disorders. 
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