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Reflex ovulators use mating and vaginal cervical stimulation (VCS) to activate GnRH neurons, triggering an LH surge. 
While genital sensation plays an important role in both males and females, only in females does mating/VCS release 

gonadotropins. Thus, the pathways for reflex ovulation are likely sexually differentiated like the pathways serving spontaneous 
ovulation. In order to study this, we identified pathways stimulated to express Fos following VCS or mating and compared 
them to controls. Mating and VCS both evoked LH surges that were absent in controls and activated Fos in GnRH neurons and 
neurons of the anteroventral preoptic area (AVPV) known to participate in spontaneous LH surges. VCS/mating additionally 
activated neurons in the posterior pole of the ventrolateral ventromedial nucleus (pVNMvl) that project to the AVPV (only in 
females). This area also shows striking sexually dimorphic patterns of steroid receptors. Relay of the somatosensory stimulation 
from VCS reached the hypothalamus via a population of thalamic TIP39 neurons that project to the pVMNvl. The projection 
was sexually dimorphic. The stimulation of GnRH neurons and VCS-induced LH surges required an intact AVPV. Surges 
provoked by VCS required functional P receptors (PRs), and enkephalinergic transmission from the VMN to the AVPV (not 
used for spontaneous surges). Activation of the thalamic TIP39 neurons, like the hypothalamic components of the surge, 
predicted the magnitude of LH surges. Unlike the pVMNvl and AVPV, Fos in thalamic TIP39 neurons (which lack E2 and P 
receptors) was not blocked by PR antagonist treatment.
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