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Immunohistochemical localization of protein kinase C and
nitric oxide synthase in the vomeronasal organ of the horse
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Abstract : The expression of protein kinase C (PKC) isoforms and nitric oxide synthase (NOS) isoforms
was studied in the equine vomeronasal organ (VNO), a pheromone receptor organ, using immunohistochemistry.
All PKC isoforms including PKC o, B1, 8, and 8 were detected in the supporting cells, sensory receptor
cells, and basal sensory epithelial cells, while constitutive PKC o and B I were stained more intensely than
novel PKC & and 8. There was also a varying degree of immunostaining for PKCs in the glandular acini
and VNO nerve. Constitutive neuronal and endothelial NOSs, and inducible NOS were detected in the VNO
sensory epithelia. There was intense immunoreactivity for endothelial NOS in the VNO sensory epithelia
but weak reactivity for neuronal NOS, while inducible NOS showed little immunoreactivity in the adjacent
section. These findings suggest that both PKCs and NOSs may be involved in the process of pheromone
reception in the horse. Constitutive isoforms of these enzymes may play a more important role in signal

transduction in the VNO of the horse.
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Fig 1. Histological structure of vomeronasal organ of horse. The nonsensory epitheliuin(ns) includes ciliated and nonciliated
cells, whereas the sensory epithelium(se) contains neurosensory and sustentacular epithelial cells. g: vomeronasal
gland, lu: lumen of the vomeronasal organ. Hematoxylin-eosin staining. scale bar =200 pum.

Fig 2. Immunohistochemical staining of protein kinase C a(A), $ I(B), &C) and 6(D) in the vomeronasal sensory epithelia
of a horse. Counterstained with hematoxylin. scale bar = 30 um.

Fig 3. Immunohistochemical staining of neuronal nitric oxide synthase(NOS; A), endothelial NOS(B) and inducible NOS(C)
in the vomeronasal sensory epithelia of a horse. Counterstained with hematoxylin. scale bar =30 pm.

Table 1. Expression of PKS isoenzymes in the vomeronasal Table 2. Expression of NOS isotypes in the vomeronasal

organ of horse organ of horse
PKC eNOS nNOS  iNOS
o B ) ] supporting cells ++ + -
supporting cells ++ ++ ++ + receptor cells ++ + -
receptor cells + + + + basal cells +4 + -
basal cells ++ ++ + + acini + + R
acini + + + + nerve bundle ++ + -
nerve bundle ++ ++ + Relative intensity of immunoreactivity was scored from

Relative intensity of immunoreactivity was scored from +: weak, ++: intense, -1 negative.

+: weak, ++: intense, -: negative.
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