stimulation indicated that there are sev-
eral types of excitatory and inhibitory
synaptic responses. Some of these syn-
aptic responses decremented to repeated

stimulation of the siphon but were not

definitely related to habituation of the
siphon withdrawal. Figure 2B shows
a central neuron that responded to tac-
tile stimulation of the siphon. Action
potentials in these cells were not pre-
ceded by synaptic potentials, which
suggests that the spike was initiated in
a peripheral process of the cell and
conducted to the soma. This also sug-
gests that the neuron is a central sen-
sory cell with processes in the periphery.
However, this cell could also have been
activated by a synapse with a peripheral
sensory necuron. The arrangement of
central sensory cells has been noted
before in Aplysia, Spisula, and in the
leech (9, 19). The latency of siphon
contraction in Fig. 2B was approxi-
mately 100 msec, and the neuronal
action potentials were concurrent with
the onset of contraction. Since contrac-
tion was initiated at the same time that
information reached the central neu-
rons, it seems likely that the contribu-
tion of the central neurons to the siphon
response in the intact animal must
occur no sooner than the contraction
initiated by the peripheral system.

At this time we have evidence that
there are neurons in the isolated siphon
preparation, as there are in other pe-
ripheral structures of Aplysia (7, 20).
The number of neurons in the peripher-
al and central systems that mediate the
siphon responses is unknown as is the
nature of the receptors for light and
tactile stimuli. Our results show that
the nervous system which supports the
adaptive behavior of siphon withdrawal
is composed of a central and a periph-
eral system. These two systems influence
each other and are, therefore, parts of
an integrated system. Kupfermann et al.
(11) proposed that the peripheral and
central systems which control the gill
withdrawal response of Aplysia are in-
dependent systems, yet state in the
same paper that the systems may inter-
act. Our results show that the peripheral
system alone is capable of mediating
a considerable amount of adaptive re-
sponse and that the interaction between
the central and peripheral systems may
be quite complex.
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