
Spinal lamina I is a key area for relaying and integrating information from 

nociceptive primary afferents with various other sources of input, including 

descending control from supraspinal areas and local spinal input. The 

dendritic organization of lamina I neurons have been extensively studied, 

however, little is known about their complex axonal architecture and synaptic 

connections. 

 

Combining the oblique infrared-LED illumination technique, paired 

electrophysiological recordings, 3-D reconstructions of biocytin-labelled 

neurons and computer simulations we studied: 1) the organization of the axon 

collaterals of projection neurons, 2) the axonal structure of lamina I local-

circuit neurons and 3) local neuronal networks formed by these neurons.  

 

In our studies, we demonstrate that the major axon of projection neurons from 

the lateral aspect of lamina I give rise to various types of ipsilateral collaterals 

(dorsal, ventral and lateral). These data suggest that projection neurons can 

additionally function as local-circuit and propriospinal neurons participating 

in intra- and intersegmental spinal processing. The projection neurons can 

receive input (direct or indirect) from both local-circuit cells and other 

projection neurons in lamina I. Local-circuit neurons in lamina I are 

characterized by an extensive local axon network. We show that a 

subpopulation of these local-circuit neurons with large somata is inhibitory. 

Their dendritic patterns and NK1r expression suggest that the local-circuit 

neurons receive similar input as projection neurons and distribute this 

information over several spinal segments and laminae. 

 

In summary, our data suggest that both local-circuit and projection neurons 

in lamina I are involved in intralaminar, interlaminar and also intersegmental 

spinal processing. Still, the overall prevalence of local-circuit cells over 

projection neurons in lamina I emphasizes the functional importance of 

intralaminar processing. Therefore, future investigations of the neuronal 

network organization in lamina I will be necessary for the better 

understanding of signal processing in this spinal nociceptive projection area. 

 


