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Mechanism of Pheromonal Reception in Mammal
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Sapporo 060-0812, Japan

Pheromonal signals provide specific information concerning the identity, gender, endocrine,
and social status of different members of the population in a variety of mammals. Pheromones
have been found in saliva, skin gland secretions, and urine. Stimulation with urine samples ex-
creted from the male Wistar rat, the female Wistar rat, and the male Donryu rat induced the
accumulation of inositol-1, 4, 5-trisphosphate (IPs) in the membrane preparation of the vomero-
nasal sensory epithelium of the female Wistar rat, while stimulation with the three urine sam-
ples did not change cAMP levels. Increases of impulse frequency of vomeronasal neurons in
response to urinary pheromones were blocked by an IP-channel inhibitor or phospholipase C
inhibitors. These results suggest that pheromonal substances elicit an excitatory response me-
diated via IP: in rat vomeronasal neurons. Laminar distribution of pheromone-receptive neu-
rons was confirmed by the on-cell patch clamp method in slices of sensory epithelium. The vo-
meronasal neurons which responded to the male Wistar urine were localized in the apical posi-
tion of the epithelium where one type of the GTP-binding protein (Gi2o) is selectively ex-
pressed. The neurons in the basal position of the epithelium, expressing Goo., responded to the
urine from other animals. Thus, sensory neurons responsive to different urinary pheromones

are localized in a segregated layer in the rat vomeronasal sensory epithelium.
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U-73122(c), and Inward Current Induced by Dialysis of IP; from the Patch Pipette (d)
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Fig. 4.
Donryu, and Female Wistar Rats (d)

Responses of 3 Typical Neurons (a, b, ¢) to Control Solution and the Urine Preparations from Male Wistar, Male

Urine were applied in order of male Wistar, male Donryu and female Wistar urine. Bars at the bottom of the traces indi-
cate periods of stimulation. Electrical noise shown in the traces was caused by electrical actuated valves at the “on” and “off”
time of stimulation. The response profiles of 34 single vomeronasal neurons of female Wistar rats to various urine. Circles
indicate that urine induced an increase in impulse frequency. “ X " indicates no increase in impulse frequency on application

of urine. “W” and “D indicate Wistar and Donryu, respective

ly.
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Fig.5. Zonal Organization of the Vomeronasal System

Vomeronasal sensory neurons in the apical (Gi2o-positive) and basal (Goo-positive) layer of the vomeronasal epithelium
(VNE) project their axons to the rostral (Gi2a-positive) and caudal (Goo-positive) portions of the AOB, respectively.

a) b) c)
L
STL \z! ﬂ Position
1
2
SL .............. 3
B
BM

d) Male Wistar urine

e) Male Donryu urine

1 l n=11 1 n=6 1 n=6
7 = eal =
g 24 A n=14 § 2 n=8 H 2} n=6
= o = = - =
=3 n=29 @ 3 n=16 3 3 n=14
P 5 n=47 0.4 n=30 04 n=27
5 n=27 s B n=22 5 pENT n=18
0 20 40 60 80 100 0 20 40 60 B0 100 0 20 40 60 80 100
Percentage of responsive cells Percentage of responsive cells Percentage of resp cells

Fig.6. Sensory Neurons Immunoreactive to Anti-Gi2c in the Rat Vomeronasal Sensory Epithelium (a), Vomeronasal

Sensory Neuron Dialyzed with 1% Lucifer Yellow (b), Schematic Representation of the Vomeronasal Sensory Epithe-
lium Demonstrating the Relative Vertical Position of Sensory Neurons(c), Graphical Representation of the Lamina
Distribution of Neurons Responding to Male Wistar Urine (d), Male Donryu Urine (e) and Female Wistar Urine (f)
within the Receptor Cell Layer of the Female Wistar Rat VNE

Abscissa indicates percentage of neurons responding to each type of urine. L: lumen of the vomeronasal organ; STL:
layer of supporting cells; SL: layer of receptor neurons; BM: basal membrane; n: number neurons stimulated by urine.
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