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wire hooks on a cork plate so that the head and

Rsrudution antennae could not be moved. The olfactory
Very few reports have been published con- receptors on the antenna were stimulated by the
cerning the olfactory responses from efferent cells direct injection of the saturated odor vapor into
of antennae, or in the nose of vertebrate. This a stream of purified air. The amplification and
communication is concerned with the successful recording system was the same as that described
extracellular recording of olfactory responses of earlier”. The glass pipettes (different electrode)
efferent cells in the antenna. was put on a sensory hair of one antenna, while
the indifferent electrode is placed on another

Method

antenna, or on the same antenna
The american cockroach (Periplaneta ameri-
. Tk Results and Discussion
cana), bred in the laboratory, were used. The

insects were secured with adhesive tapes and Most units showed little or no spontaneous

Fig. 1. Responses of efferent cells to odor stimuli.
A, Mentone; B, Geraniol; C, Eucalyptol; D, Butyric acid.
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discharge, but some fired spontaneously. Olfactory
stimuli either induce an impulse frequency in-
crease, or produce no response at all. Judging
from the .irregular spike heights, the responses
may have been derived from more than one cell.

Figure 1 shows a typical record of the activity
of units when the antenna of American cockroach

M40 %Il

was stimulated qualitatively with a series of odor
compounds,

As seen in Fig. 1A and B there is an increased
activity when the stimulation of odor is turned
on, and this activity was maintained throughout
the stimulation. However, the cells stimulated
by n-Butyric acid produced only an initial burst
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Fig. 2.

Reaction spectra of efferent cells to an arbitrarily chosen set

of odorants. Each vertical line shows the reaction of one cell.
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of 'discharges despite continuous stimulation.
Geraniol had no effect on the cells. It should be
noted -here that the cells did not respond equally
to the every odor stimulation tested.

Figure 2 shows the summary of the reactions
of the units tested in both sexes to an arbitrarily
chosen set of odorants, The spectra of the units
overlap considerably, but there is still some
spectral variability from cell to cell,
unit numbers 1, 3, 4, 6, 7, 9, 10, 11, 12 are very
similar to each other, but not exactly the same.

For example,

From these results, it is obvious that the cells
in the antenna possess some degree of specific
sensitivity to odor stimuli. In the olfactory lobe
of the cockroach, excitation (impulée frequency
increase during stimulation) and inhibition (im-
pulse frequency decrease) are known to be
components of the . odqr respons'g pattern®,
However, the inhibitory responses has not been
recorded from the efferent cells of this insects.
Of the highest interest to the present discussion
is the indications of the activities of the presumed

efferent cells: (1) The responses to odor stimuli

i

disappeared when the antenna was amputated
although both different and
indifferent electrode were placed on the same

from its base,

place - of the antenna as before amputating
antenna; (2) A burst of discharge could also be
produced by the light (3) Even
when odor stimuli were applied to distant regions

illumination.

of antenna from the places of recording electrodes,
we can usually record big responses.

Though these experiments are still preliminary,
the above-mentioned results strongly indicate that
the electrophysiological responses to odor and
light stimuli could be derived from efferent
neurons. '
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