Duplex Nature of Recei)tion
of Simple Sounds in the
Scape Moth, Ctenucha virginica

Moths of a number of families have
been shown to possess tympanal organs
sensitive to sounds of high frequencies
which may enable the insects to escape
capture by bats (1). Reactions to sounds
are of both excitatory and inhibitory
types, without obvious relationships to
species or habits. Destruction of the tym-
panal organs abolishes most of the re-
sponses to sounds, but some individuals
respond occasionally even after destruc-
tion of the organs.

In a study of reactions of the scape
moth, Ctenucha virginica (family, Ama-
tidae), to “pure” tones (2), we have
found a possible explanation for re-
sponses of moths with the tympana de-
stroyed. Briefly, C. virginica showed a
duplex pattern of response to simple
sounds: at frequencies of 150 to 15,000
cy/sec and median sound pressures of
95 to 100 db (re 0.0002 ubar), the reac-
tions were generally excitatory in nature;
at frequencies above approximately 15,-
000 cy/sec and median sound pressures
of 80 to 85 db, the reactions were either
inhibitory or, if excitatory, were differ-
ent from those at lower frequencies.
Destruction of both tympana abolished
the responses to frequencies above 15,
000 cy/sec, but did not affect the re-
actions at lower frequencies.

The methods used for testing the re-
actions of these moths to sounds were
like those reported by us earlier (3).
The animals were tested individually
either in small cubical cages (15 cm on
a side) or affixed to small wax blocks
on the ends of glass rods by the dorsal
wall of the thorax, with the wings free.
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to 1- to 2-second bursts of “pure” tones
of 150 to 40,000 cy/sec were deter-
mined by stimulating the insects at dif-
ferent sound pressures, using innate re-
actions to the sounds as indicators of
reception. Frequencies below 150 cy/sec
were produced by the equipment at in-
tensities too low to stimulate; 40,000
cy/sec was the highest frequency that
the apparatus could produce. Thus, ac-
tual frequency limits for the responses
were not determined. A total of about
3000 threshold determinations were
made with 21 individuals (16 males,
5 females).

At frequencies of 150 to 15,000 cy/sec,
free moths usually responded by tilting
the body to bring the anterior end nearer
the substrate. Fixed moths jerked the
antennae or legs. At 20,000 cy/sec and
higher, free animals responded only oc-
casionally and then by flicking the wings.
Fixed animals, on the other hand, re-
sponded quite consistently: if not flying,
they flicked the wings slightly; if flying,
they usually stopped almost immediately
when stimulated by the sound, as Treat
(1) also found for this species. For 19
frequencies between 150 and 15,000 cy/
sec, there were no significant differences
in median sound pressure thresholds.
Any sound within this wide frequency
range, if it achieved sufficient intensity
(above 85 to 90 db), was stimulating.
At 20,000, 30,000, and 40,000 cy/sec,
median sound pressure thresholds were
significantly lower than at lower fre-
quencies and essentially the same (84 to
85 db). At 15,000 cy/sec, some moths
responded as at lower frequencies, others
as at higher frequencies. All responded
as at lower frequencies below 12,000
cy/sec and as at higher frequencies
above 18,000 cy/sec. It is almost certain
that frequencies above 40,000 cy/sec
would stimulate the moths, for reactions
occurred at that frequency at just as low
intensities as at 20,000 and 30,000 cy/
sec.

Bilateral destruction of the tympana
abolished the responses above 15,000
cy/sec, but did not affect those at lower
frequencies. With or without tympana,
removal of the following parts of the
body, individually or in most possible
combinations, did not significantly alter
the responses or thresholds at lower fre-
quencies: antennae, legs, two-thirds of

the wings, head, and abdomen. In fact, '
isolated heads responded by antennal
movements at only slightly higher inten-
sities than whole animals. The results,
which are like those reported for the
butterfly, Cercyonis pegala (3), suggest
that the receptors are widespread on the
body, possibly tactile hairs or chordo-
tonal organs in the body wall.

These observations show clearly the
necessity for specification of the fre-
quencies and intensities of sounds used
in studying acoustical reactions of in-
sects. There are a number of mechano-
receptors on the insect body which are at
least theoretically susceptible of stimu-
lation by sounds. Careful control of in-
tensities and frequencies may enable one
to determine the relationships within
this galaxy of receptors which enable the
insect to react to its acoustic environ-
ment.
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Chlorpromazine and Reserpine
Prevention of Myocardial Damage
by Histamine and Serotonin

Blood-cell disintegration during clot-
ting is accompanied by release of sero-
tonin () and histamine (2). In myo-
cardial infarction, these two agents could
become active within the musculature of
the heart. In order to determine whether
they are liberated in quantities sufficient
to cause damage, the effect of whole
blood and serum, as well as of serotonin
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