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In the olfactory bulb, the first center of the olfaction, there are various types of GABergic
so-called “short-axon cells”, which are rather small in number but regarded to be
functionally important in the information processing. In our previous studies we revealed
that some of NOS positive neurons, apparently different from mitral/tufted cells and thus
considered as “short-axon cells”, are projection neurons. In the present study we further
revealed that some of calbindin positive neurons, also regarded as “short-axon cells”, are
projection neurons. These observations led us to propose “nonprincipal projection neurons,
NPP neurons, in the olfactory bulb.” However, importantly, only a small population of those
NPP neurons have been characterized chemically so far, indicating that NPP neurons
might be heterogeneous in chemical properties. On the other hand we also revealed two
types of intrabulbar association systems located near the glomerular layer; one is
inhibitory juxtaglomerular association system IJGA in which the large type of
dopaminergic-GABAergic neurons play the major role, and the other is excitatory
juxtaglomerular association system EJGA, in which the external tufted cells play the major
role.
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