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The lateral septum (LS) is a forebrain area involved in the regulation of social behaviors including 
maternal care. Previous studies reported that LS show elevated number of activated neurons in 
lactating rats. However, the mechanisms how LS neurons control social behaviors are not well 
understood. 

To determine the type of maternally activated neurons, we addressed their distribution in mouse 
dams in relation to calbindin neurons. We observed a discrete group of activated calbindin neurons 
throughout the intermediate and ventral part of the LS. The ratio of calbindin neurons in c-Fos 
activated neuron population was significantly higher in the presence of the pups compared with 
control mothers. By using VGAT-Cre-ZsGreen reporter mice, we showed that the neurons activated 
by pup-exposure are all inhibitory GABAergic cells. Moreover, both calbindin and GABAergic 
neurons are closely surrounded by terminals containing a maternally-induced neuropeptide, 
parathyroid hormone 2 (PTH2) supposing a synaptic connection, which was indeed confirmed in 
case of GABAergic neurons by electron microscopy. We also revealed that calbindin neurons are a 
part of the GABAergic inhibitory population in the LS. Finally, we found that neurons of the medial 
preoptic area (MPOA), the major regulatory region of maternal behaviour, receives prominent input 
from septal inhibitory neurons. We confirmed LS to MPOA projection by retrograde tracing and 
observed that a relatively high number of MPOA-projecting septal neurons show calbindin 
positivity. 

In conclusion, the results suggest that GABAergic calbindin neurons of the LS innervated by 
PTH2+ terminals are involved in maternal adaptation processes through their projections to MPOA 
neurons. 
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