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The underlying brain injury that leads to autism has been difficult to

identify. The diagnostic criteria of the disease are not readily

associated with any brain region or system, nor are they mimicked

by vascular accidents, tumors, or degenerative neurological diseases A dynamic regulation of GDNF-familv

occurring in adults. Fortuitously, a recent report of autism induced by receptors correlates wit

thalidomide exposure provides evidence that the disease originates )

by an injury at the time of closure of the neural tube. The human See all Related Articles...

data suggest that the initiating lesion includes the motor cranial

nerve nuclei. To test this hypothesis, we first examined motor nuclei

in the brainstem of a human autistic case. The autopsy brain

exhibited near-complete absence of the facial nucleus and superior

olive along with shortening of the brainstem between the trapezoid

body and the inferior olive. A similar deficit has been reported in

Hoxa-1 gene knockout mice in which pattern formation of the

hindbrain is disrupted during neurulation. Alternatively, exposure to

antimitotic agents just after neural tube closure could produce the

observed pattern of deficits. Thus, the lesions observed in the

autopsy case appear to match those predicted by the thalidomide

cases in both time of origin and central nervous system (CNS)

location. To produce similar brain lesions experimentally, we exposed

rat embryos to valproic acid, a second teratogen newly linked to

autism. Dams received 350 mg/kg of valproic acid (VPA) on day 11.5

(the day of neural tube closure), day 12, or day 12.5 gestation. Each

treatment significantly reduced the number of motor neurons counted

in matched sections of the earliest-forming motor nuclei (V, XII), and

progressively later exposures affected the VIth and IlIrd cranial nerve

nuclei. All treatments spared the facial nucleus, which forms still

later. Counts from the mesencephalic nucleus of trigeminal, the

dorsal motor nucleus of the vagus, and the locus ceruleus were not

affected by exposure to VPA, even though these nuclei form during

the period when exposure occurred. Despite its effects on the motor

nuclei, valproic acid exposure did not alter the further development of

the brain in any obvious way. Treated animals were robust and had

no external malformations. The autopsy data and experimental data

from rats confirm that CNS injuries occurring during or just after

neural tube closure can lead to a selective loss of neurons derived

from the basal plate of the rhombencephalon. The results add two

new lines of evidence that place the initiating injury for autism

around the time of neural tube closure.
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