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Parathyroid hormone 2 (PTH2) is a neuromodulator involved in the central control of maternal 
adaptations. PTH2 is maternally induced in the brain during the early postpartum period, most 
significantly in the posterior intralaminar thalamic nucleus (PIL). We aimed to determine the 
involvement of thalamic PTH2-positive projections in maternal activation of the lateral septum 
(LS). First, we mapped the inputs of the LS by retrograde neural tracer. The tracer injected 
animals were also mapped for c-Fos activation in response to pup exposure. We found activation 
in several brain regions already described in maternal care. However, only the neurons of the PIL 
showed c-Fos expression and sent projection to the LS, as well. PTH2-containing fibers projecting 
from the PIL to the LS was confirmed by using distinct pathway tracing methods combined with 
immunohistochemistry in suckling dams. PIL PTH2-expressing neurons especially project to the 
ventral subdivision of the LS (LSv). PTH2 action on septal neurons was suggested by the presence 
of PTH2 receptor (PTH2R) positive terminals in the area where PTH2-positive fibers are located. 
We also addressed whether suckling-related stimuli activate neurons in the LSv, too. We used 
pup-deprivation method in rat mothers and confirmed that the number of activated LSv neurons 
is significantly higher in suckling rat dams following pup exposure compared to control mothers 
with complete pup-deprivation. The level of activated neurons was significantly lower in those 
dams who received only pup-related vocal, visual and olfactory but not physical stimuli 
compared to suckling mothers, but still elevated when compared to totally pup-deprived 
mothers. We showed by both confocal and electron microscopies that PTH2-positive terminals 
closely apposed c-Fos activated septal neurons and form synaptic connection with them. In 
conclusion, lateral septal activation pattern of mother rats suggests that both non-physical and 
suckling-related stimuli from the pups contribute to neuronal activation. As PIL neurons are 
activated after pup exposure and PTH2-positive terminals innervate activated LS neurons, it is 
suggested that PIL PTH2 neurons take part in somatosensory input mediation to the LS. 
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