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 Maternal care is a special form of social behaviour regulated by both hormones and neuronal inputs. Our research group 
previously described a thalamo-hypothalamic pathway containing the maternally induced neuropeptide, parathyroid hormone-
2 (PTH2) expressed by neurons of the posterior intralaminar thalamic nucleus (PIL). Additional to the hypothalamic medial 
preoptic area (MPOA), the central regulator of maternal behaviour, PIL neurons also project to the lateral septum (LS). The 
LS is known to show pup-induced activation in rodent mothers and to have reciprocal connection with the MPOA. Therefore, 
we hypothesize that LS participates in the PIL-MPOA circuit controlling maternal care. Here, we demonstrate that LS receives 
input from maternally-activated PIL neurons and fibres arising from the PIL are PTH2+. Furthermore, we found elevated 
number of pup-induced activated calbindin LS neurons closely apposed by PTH2-terminals. We also revealed, all calbindin 
and maternally-activated LS neurons are GABAergic. Synaptic connection of GABAergic LS neurons with PTH2-terminals 
was confirmed by electron microscopy. We showed that LS GABAergic and calbindin neurons send prominent input to the 
MPOA. Since MPOA also receives dense PTH2+ projection from PIL neurons, we provided evidence that LS-projecting PIL 
neurons send axon collaterals to the MPOA by identifying double labelled PIL neurons following injection of different 
retrograde neuronal tracers into the LS and MPOA simultaneously. We conclude that pup directed information is conveyed to 
the LS and the MPOA via the PTH2+ input from the PIL. PTH2-innervated calbindin LS neurons may regulate maternal-
related neurons of the MPOA via inhibitory signal. Support: NKFIH-4300-1/2017-NKP_17-0002, OTKA K134221, TKP2020-
IKA-05 
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