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Neural mechanisms of tactile recognition

in the nocturnal insect
MIEAEE USRS AR P BIE BE
Research Assistant, Department of Biology, Graduate School of
Sciences, Kyushu University.  Jiro OKADA

Neural mechanisms of tactile recognition were examined in the nocturnal insect, American
cockroaches. Behavioral analyses showed that cockroaches can detect orentation of objects
even by a single antenna. Lesion experiments strongly suggested that the antennal hair plate is
one of the critical mechanosensory organ for discrimination of object direction. The mode
representing two-dimensional directions of an antennal joint was investigated morphologically
in antennal hair plates. Dye filling into mechanoreceptors for the hair plate revealed their central

projections.  Physiological

responses to the hair

deflection demonstrated that the

mechanoreceptors were characterized as typical phasic-tonic with very slow-adapting,
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Fig. 1. Hair plates (HPs) at the base of the antenna.
Photograph shows the dorsal view of the base of a right
antenna, HPs are observed at proximal regions of the
Scape (8} and the Pedicel (P).
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Fig. 2. Time course of objeci-guided turning in the
tethered-walking  enimal. The test-object was
presented at 0°, 45° or 90° horizontally, to the right
antenna only (see inset showing object pesition).
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¥ ] = the scapal hair plate (S-
120 HP} on object-guided
1000 + turning in the tethered-

walking animals. A
Thin lines in each graph
are tme courses of
cumujative twm angles on
individual tests. Thick
line in each graph is the
average of 30 time
courses in 10 animals (3
trials each). B. Summary
of the effect of S-HP
lesioning on cumulative
tum angle for 15 sec.
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Fig. 5. Central projection of a mechanosensory cell for
the hair plate (dorsal view).

Fig. 4. Arca of the scapal
hair plate (S-HP) activated
at various horizontal and
¢levation angles (left S-HP).
The area shaded indicates
the activated region located
under the joint membrane.
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Fig. 6. Response of the 3-
HP sensillum to artificial
deflection, from right
lateral S-HP. The hair
was deflected distally by
34° from its resting
posttion, held for 11 sec,
then released {lop trace).
Single unit impulses were
observed as long as the
hair deflected (2nd trace).
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