

Preterm infant self-regulation and cognitive development: a parasympathetic hypothesis
Dr Sari Goldstein Ferber, Bar Ilan University, Israel
Ketnote

Abstract (300 word limit)
This is the first keynote lecture that combines several markers of the parasympathetic system within an overarching hypothesis. Parasympathetic system markers: (1) Acetylcholine (ACh) signaling is considered the best marker of the parasympathetic system. Therefore, the measures of acetyl- and butyrylcholinesterase (AChE, BChE) activities, determining together the ‘cholinergic tone’ will be presented (2) EEG in preterm infants, measured with minimal or maximal number of electrodes and channels is discontinuous, interrupted by Trace Alternant. Therefore, slow waves (quiet sleep) reflective of the parasympathetic activity & Trace Alternant will be the EEG indicators in this presentation (3) In this talk, it will be emphasized that the process of the vagus myelinization is essential for the support of cognitive developing capacities by the parasympathetic system. The crucial role of Glutamate in the myelinization of the vagus will be presented.  A mathematical model involving the combined effects of GABAergic as inhibitory vs. Dopamine as excitatory on Glutamatergic impact on the vagus development will be presented. This will be described especially through pathways located in the midbrain and brainstem which develop earlier than frontal cortices.  There is no agreement in the literature regarding MRI patterns characterizing preterm infants. However, there is agreement that the average IQ scores of preterm children are at least 12 points lower than that of children born at term, and these differences persist into adulthood. This talk is timely, as there are no studies on preterm infants combining several markers of the parasympathetic system aimed to predict better cognitive functioning and increased white matter in the pre frontal and frontal lobes. It is hypothesized that the underlying mechanisms which are responsible for cognitive development are regulated by the parasympathetic system and that nurturing of this system during early life hospitalization will result in improved IQ scores and increased white matter in brain regions.
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