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Frequency Analysis of the Olfactory Responses

* to Bilateral Stimulation

in Carp and Rainbow Trout

Junjiro SAKAGAMI*, Akira TAKEMURA and Takashi KOIDO

Induced wave in the olfactory bulb of carp and rainbow trout has been used as a con-

venient index of the olfactory responses. Most of studies have been carried out on stimula-

tion of the unilateral olfactory organs. In present study, influence of the bilateral nasal

sac stimulation upon the induced wave was examined to clarify the function of the

bilateral olfactory organs. The induced wave recorded from unilateral organ when NaCl

solution with various concentration was infused into the bilateral nasal sac. The induced

wave was analyzed as several frequency spectra. As results, although the olfactory

responses in carp were different from those in rainbow trout, olfactory responses of both

of carp and rainbow trout suggested the centrifugal influence from the olfactory organs

of one side to the other side. It seems to be considered that this centrifugal influence

subserves to detect the difference between concentration of solution infused into the

right and left side nalis.
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Fig. 2. The electrode setting on the surface of olfac-
tory bulb in carp (A) and rainbow trout (B).
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Fig. 3. System of frequency analysis of olfactory

responses.
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Fig. 4. Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation with various
NaCl concentration in the ipsilateral nasal sac in carp. The stimulation signals are indicated by bold lines
under the lowermost traces. Vertical calibration; 504V, Horizontal calibration; 10s. The ipsilateral nasal in-
fusion: A; 0.5x10-2M, B; 10-2M, C; 2.5x10-2M.
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Fig. 5 Frequency response pattern of the response in
the ipsilateral olfactory bulb by stimulation
with 2 X 10~ 2 M NaCl concentration in the ip-
silateral nasal sac in rainbow trout. The stimula-
tion signals are indicated by bold lines under
the lowermost traces. Vertical calibration; 50
¢V, Horizontal calibration; 10 s.
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Fig. 6 Frequency response patterns of the response in the ipsilateral olfactory buld by stimulation with NaCl con-
centration in the contralateral nasal sac in carp (A; 10-2 M) and rainbow trout (B; 2 x10-2 M). The
stimulation signals are indicated by bold lines under the lowermost traces. Vertical calibration; 504V,

Horizontal calibration; 10s.
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Fig. 7. Relationships between response and NaCl concentration in carp (A) and rainbow trout (B).
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Fig. 8. Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation with various
NaCl concentration in the contralateral nasal sac in carp. The stimulation signals are indicated by bold
lines under the lowermost traces. Vertical calibration; 504V, Horizontal calibration; 10s. The ipsilateral
and contralateral nasal infusion are same concentration: A; 0.1x10-2M, B; 0.5%x10-2M, C; 0.8x10-2

M, D; 10-2M.
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Fig. 9 Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation with various
NaCl concentration in the contralateral nasal sac in rainbow trout. The stimulation signals are indicated by
bold lines under the lowermost traces. Vertical calibraton; 504V, Horizontal calibration; 10s. The ipsilateral
and contralateral nasal infusion are the same concentration: A; 0.5x 10~ 2M, B; 0.7x10~-2M, C; 10~ %M,
D; 2 x10-2M.
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Fig. 10 Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation to the con-
tralateral nasal sac with higher NaCl concentration than to the ipsilateral one in carp. The stimulation
signals are indicated by bold lines under the lowermost traces. Vertical calibration; 50¢V, Horizontal
calibration; 10s. The ipsilateral nasal infusion is 0. 5 x 10~ 2M NaCl. The contralateral nasal infusion: A; 0.5
x10-2M, B; 0.8x10-2M, C; 10-2M.
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Fig. 11 Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation to the con-
tralateral nasal sac with higher NaCl concentration than to the ipsilateral one in rainbow trout. The stimula-
tion signals are indicated by bold lines under the lowermost traces. Vertical calibration; 50pV, Horizontal
calibration; 10s. The ipsilateral nasal infusion is 10~ 2M NaCl. The contralateral nasal infusion: A; 10~ 2M,

B; 2 x10-2M, C; 4 x10-2M.
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Fig. 12 Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation to the con-
tralateral nasal sac with lower NaCl concentration than to the ipsilateral one in carp. The stimulation signals
are indicated by bold lines under the lowermost traces. Vertical calibration; 50V, Horizontal calibration; 10
s. The ipsilateral nasal infusion is 10~ 2M NaCl. The contralateral nasal infusion: A; 10-2M, B; 0.7x 102

M, C; 0.5x10~2M.
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Fig. 13 Frequency response patterns of the response in the ipsilateral olfactory bulb by stimulation to the con-
tralateral nasal sac with lower NaCl concentration than to the ipsilateral one in rainbow trout. The stimula-
tion signals are indicated by bold lines under the lowermost traces. Vertical calibration; 50¢V. Horizonatal
calibration; 10s. The ipsilatenal nasal infusion is 10~ 2M NaCl. The contralateral nasal infusion: A; 10-2M,

B; 0.7x10-2M, C; 0.2x10-2M.
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