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The hippocampal formation is essential 
for learning and memory
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• Humans and mice have similar hippocampal 

anatomy. 

• The subiculum is the main output of the 

hippocampal formation, yet it highly 

understudied. 

• Memory loss in Alzheimer’s disease is mainly 

due to degeneration of the hippocampal 

formation.

Baset and Huang 2024



The subiculum is a key player in learning 
and memory
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Böhm, et al., 2018

• Memory consolidation takes short-term 

memories and makes them long-term.

• Through the subiculum, memories are 

consolidated in the cerebral cortex.

• The distal subiculum is particularly 

important (Nitzan and McKenzie, et 

al., 2020)



Inhibitory interneurons are essential for 
the function of the subiculum
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CA1

SUB
• Interneurons are the master regulators 

in the brain. 

• Regulate the flow of information and 

maintain balance between excitation 

and inhibition in neural circuits

• Interneurons release an inhibitory 

neurotransmitter (GABA), preventing 

excessive neuronal activity.
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Milbocker, et al., 2021

The third-trimester-
equivalent period is 
the peak of growth 
of many brain 
regions, including 
the subiculum



Hypothesis: Late pregnancy equivalent alcohol exposure will induce 
programmed cell death in subicular inhibitory interneurons and cause long-

lasting functional alterations in surviving interneurons
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Methodology
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VGAT-Venus transgenic 

mice have interneurons 

labeled with green 

fluorescence



Third-trimester ethanol exposure triggers programmed cell 
death in subicular interneurons
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Third-trimester ethanol exposure decreases 
parvalbumin interneurons density during adolescence
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Methodology
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VGAT-Venus transgenic 

mice have interneurons 

labeled with green 

fluorescence



Third-trimester ethanol exposure reduces fast-
spiking interneuron activity in adolescent females
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Third-trimester ethanol exposure does not reduce 
fast-spiking interneuron activity in adolescent males
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Immediate effects of third-trimester 
ethanol exposure
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Long-term effects of third-trimester 
ethanol exposure
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