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Abstract title: Maternal prenatal serum choline effects on spectral measures of newborn heart rate 
variability 

Background: Pathophysiology in cholinergic mechanisms is a heritable defect in adults with 
schizophrenia and their families. The cholinergic gene CHRNA7 and its receptor product, the α7-nicotinic 
acetylcholine receptor, play an important role in early nervous system development; both are expressed 
at significantly higher levels in fetuses, and α7-nicotinic receptors are more widely dispersed in fetal 
brain. Choline in the amniotic fluid activates α7-nicotinic receptors, but the high fetal demand for 
choline can overwhelm the mother’s ability to supply fetal needs through synthesis and dietary intake, 
particularly in the presence of other maternal environmental challenges.  
 
Previous research showed associations between maternal serum choline levels at 16 weeks gestation 
and improved cerebral inhibition in infants at four weeks; higher levels appeared to protect inhibitory 
neurocircuit development in infants of mothers who developed infection, had elevated depression 
ratings, or used marijuana during pregnancy. Like deficits in cerebral inhibition, diminished 
parasympathetic influences on heart rate manifested as changes in measures of heart rate variability 
(HRV) have been reported in adults with schizophrenia and unaffected family members; both are at 
least partially dependent on α7 inhibitory neurocircuitry. 

Objective: This study examined the relationship between choline availability during gestation and 
parasympathetic influences on HRV in newborns. 

Study Design/Methods: Maternal serum choline levels were measured at 16 weeks gestation in 78 
women participating in a larger longitudinal study; 5-minute resting heart rate was collected from their 
newborns. Spectral analyses were used to separate frequencies associated with established HRV 
metrics; low frequency/high frequency (LF/HF) ratio was used to estimate sympathovagal balance while 
the log-transform of the high frequency (HF) band was used to estimate vagal tone. 

Results: Newborns of mothers with higher serum choline levels at 16 weeks gestation had better 
sympathovagal balance as indicated by a lower LF/HF ratio (p = .03, Hedges’ g = .616) and higher vagal 
tone (p = .019, Hedges’ g = 1.349) when compared to mothers with lower levels of serum choline. 

Conclusions: Higher levels of maternal serum choline at 16 weeks gestation were associated with better 
parasympathetic control of HRV. These results provide additional support for increasing choline levels in 
pregnant women, as recommended by the American Medical Association. 

 


