Maternal cannabis consumption exacerbates high fat diet neurological outcomes in adult offspring
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Introduction. The recent rise in cannabis accessibility and consumption during pregnancy can impose unintended developmental consequences considering the crucial role of the endocannabinoid system during in utero development.
Aims. This study examined the long-term effects of maternal voluntary oral cannabis consumption (MVCC) on the neurological and behavioral outcomes of high fat diet (HFD) in adult offspring.
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Methods. Pregnant mice voluntarily consumed cannabis extract equivalent to 5 mg/kg/day Δ9-tetrahydrocannabinol, the main psychoactive component in cannabis, from gestational day 1.5 until postnatal day (PD) 10. At PD49, adult offspring were placed on a 12-week HFD or low fat diet. We measured a battery of emotional behavioral tasks (elevated plus maze (EPM), light dark box, open field test (OFT), and social interaction), and inhibitory synaptic transmission in the lateral orbitofrontal cortex (lOFC) in the offspring. Offspring from at least 7 different litters were presented in each pregnancy/diet group.
Results. HFD reduced general locomotor activity, increased anxiety-like behaviour and induced synaptic depression in male offspring. MVCC exacerbated anxiety-like behaviour in male offspring in terms of decreased duration in open arms but increased locomotor activity in OFT in terms of velocity, and distance traveled. Female offspring were protected from MVCC effects on emotional behaviour and locomotion, as well as HFD-induced synaptic depression in the lOFC.
Discussion. The developmental origin of health and disease hypothesis proposes a link between the maternal internal and/or external environment during fetal development, and long-term health risk in adult offspring (Fleming et al., 2018). MVCC sex-dependently influences HFD emotional and neurological outcomes. This raises concerns about MVCC long-term effects on offspring emotional health, particularly in the modern food environment.
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