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Abstract

Hypertensive disorders of pregnancy (HDP), characterized by hypertension and proteinuria, is a major cause of preterm
birth. Accumulated evidence has shown that various neurological and neurodevelopmental disorders in offspring born
to mothers with HDP, however, the pathogenesis of the increased risk of such disorders in offspring remains unclear. In
this study, we sought to evaluate whether altered neurodevelopment in offspring is observed in HDP rat model induced
by L-NAME. Pregnant Sprague-Dawley rats in the HDP group received an intraperitoneal injection of L-NAME (250
mg/kg/day) during gestational days 15-20. Various behavioral experiments were conducted on postnatal days 8-49.
Delayed neurodevelopment (negative geotaxis test), impaired balance and motor coordination (Rotarod treadmill
test), and abnormal learning and memory (Shuttle avoidance test) were observed in the HDP group. Immunostaining
of brain tissue (postnatal day 70) with NeuN, a marker of neurons, showed decreased number of positive cells in the
hippocampus and cortex. Proteomic analysis of cerebrospinal fluid on postnatal day 5 revealed significant differences in
protein profiling between the two groups, and Gene Ontology analysis suggested a new hypothesis that ER translocation
and Rab GTPase dysfunction may be one of the causes of subsequent neurological disorders in offspring. Previously,
we developed a program to predict various complications in preterm infants born at less than 32 weeks’ gestation. In
this study, we published a web tool to assist obstetricians and neonatologists in providing accurate information on infant

survival and risk of neonatal complications to pregnant women and their families.



