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Introduction: Numerous studies have reported on the clinical use and abuse of opioids during pregnancy, revealing
that opioids can cross the placenta during gestation. Previous research has demonstrated that exposure to morphine
during prenatal development can result in negative outcomes in offspring cognitive function. The medial prefrontal
cortex (mPFC) plays a fundamental role in cognitive processes, motivation, and emotion by integrating information
from various cortical and subcortical areas and directing this updated information towards output structures.
Dysfunctions in the mPFC have been observed in a range of psychiatric and neurological disorders, including
addiction. In light of these findings, this study seeks to explore the electrophysiological properties of mPFC neurons
in rat offspring who were prenatally exposed to morphine.

Methods and Materials: To investigate the effects of prenatal morphine exposure on mPFC neuronal activity,
pregnant rats were administered either morphine or saline twice a day from gestational days 11 to 18. Whole-cell
patch-clamp recordings were conducted to assess the electrophysiological properties of mPFC pyramidal neurons in
male offspring.

Results: The results of the electrophysiological recording of mPFC neurons in offspring prenatally exposed to
morphine demonstrated several significant differences compared to the control group. Specifically, the resting
membrane potential (RMP) was shifted towards less negative voltages, and input resistance and duration of the action
potentials were significantly increased. In addition, prenatal exposure to morphine increases input resistance and
decreases rise slope, amplitude, and afterhyperpolarization amplitude of action potential.

Conclusion: In this regard, prenatal exposure to morphine can lead to changes in the electrophysiological
properties of neurons in the mPFC. Specifically, these changes indicate an increase in the excitability of these neurons,
which could have significant implications for brain function.
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