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Abstract
Pre-eclampsia (PE) is a complex gestational hypertensive disorder characterised by maternal endothelial dysfunction, renal impairment, and systemic inflammation. Affecting approximately 8% of pregnancies in India, PE remains a major contributor to maternal and perinatal morbidity and mortality, accounting for an estimated 70,000 maternal and 500,000 neonatal deaths annually. The pathophysiological cascade of PE involves aberrant placentation, impaired uteroplacental perfusion, heightened oxidative stress, and dysregulated immune signaling, ultimately resulting in fetal growth restriction and long-term developmental effects. Literature indicates that offspring exposed to PE in utero exhibit altered androgen profiles and neurobehavioral deficits. We employed a nutritional supplement approach using nano-curcumin (NC) and alpha-linolenic acid (ALA) to mitigate the adverse effects of PE on mothers and their offspring. Nano-formulation significantly enhances curcumin bioavailability, enabling the effective attenuation of inflammatory and oxidative pathways, including NF-κB and ROS signaling. ALA, a precursor of long-chain omega-3 polyunsaturated fatty acids (LC-PUFAs), is metabolised to EPA and DHA via desaturase (FADS1/2) and elongase (ELOVL2/5) enzymes—whose expression may be upregulated by NC. DHA, in particular, exerts neuroprotective, antioxidant, and membrane-stabilising effects crucial for fetal neurodevelopment.
In our study, we first confirmed the reproductive safety of curcumin, NC, ALA, and the combination of NC and ALA in a two-generation Wistar rat model, observing no harmful effects on either the mother or offspring. Subsequently, an LPS + L-NAME-induced PE model was developed and characterised, successfully recapitulating the hallmark features of human PE. This model was further used to assess the preventive effect of NC, ALA, and NC+ALA. We found dietary supplementation with NC, ALA, and NC+ALA in pregnancy significantly ameliorated hypertension, proteinuria, and fetal mortality. Furthermore, the offspring displayed normal growth and maturation parameters, pubertal differentiation, and cognitive performance as assessed by the maze test. Results will be discussed in detail in the presentation.
