those required to produce hyperoxic seiz-
ures, but it is conceivable that conduc-
tion deficiencies may develop more
quickly and with lower pressures of oxy-
gen in tissue with a circulation.
Oxygen at high pressure (12 atm)
produces conduction ‘block in frog pe-
ripheral nerve. The block is partially
reversible if it is not maintained more
than a few minutes. The block caused
by 5-percent CO,-95-percent O, has a
shorter latency, and its reversibility is
more pronounced than that of the block
produced by oxygen alone. The presence
or absence of activity in nerve caused
by continuous stimulation does not affect
the time course of hyperoxic conduction
block (9).
Puanor L. Peror, Jr.
S. N. SteiN
Physiology Division, Naval Medical
Research Institute, Bethesda, Maryland
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Basis for After-Discharge
in the Median Giant Axon
of the Earthworm

The ventral nerve cord of the earth-
worm (Lumbricus terrestris) contains
three giant axons, many smaller nerves,
and a complex neuropile. The giant
axons are endowed with many synapses
that range from endings of smaller nerves
on the giant axons to the segmental trans-
verse septa that interrupt the substance
of the latter (I). Because of this abun-
dance, the giant axons are interesting
material for the study of some funda-
mental properties of interneuronal rela-
tionship (2).

Isolated ventral nerve cords were im-
mersed in an earthworm saline (3) and
stimulated with a pair of surface elec-
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trodes. Responses were simultaneously
recorded with a pair of electrodes on
the entire nerve cord and one or two
prefilled capillary microelectrodes (4)
in the median giant axon. Action poten-
tials recorded from the intracellular loci
ranged from 80 to 100 mv; these were
25 to 35 mv beyond the resting poten-
tial of 50 to 70 mv. Svaetichin (5) has
reported the same limits for the resting
potential obtained with an axially in-
serted microelectrode.

At room temperature of 19° to 24°C,
the internally recorded spike lasted 1
msec, but it was followed by a slight
negativity that persisted for about 4 msec.
Occasionally, with one brief stimulus,
two or more responses occurred. The
first direct response to the shock rose
rapidly, while the later ones were often
preceded by a prepotential that rose
more slowly. The nature of the repeti-
tive discharge could be resolved by ap-
plying two brief shocks in rapid succes-
sion. The second response elicited in the
relative refractory period was followed
by a sequence of small and additive po-
tentials. These were highly variable in
number, amplitude, frequency, and time
and site of occurrence.

Figure 1 illustrates a case in which
activity was recorded from three sites of
a preparation. The entire nerve cord was
stimulated at one end, and impulses were
recorded from the other end with exter-
nal electrodes. Two microelectrodes, 11.3
mm apart, were placed in the median
giant axon in a stretch between the sur-
face electrodes. Response to the first stim-
ulus, which was threshold for the median
giant axon alone, was recorded earliest at
the two microelectrodes and, after the
appropriate conduction time, on the ex-
ternal leads. The strong second stimulus
that was applied in the relative refrac-
tory period reexcited the axon, but the in-
ternally recorded responses were smaller
and the externally recorded response was
markedly delayed. The external trace,
but neither internal trace, also regis-
tered the spike of the lateral giants
evoked by the strong stimulus. The trace
of one of the microelectrodes, however,
remained elevated above the base line
and carried numerous small peaks. The
trace of the other had only a brief addi-
tional potential soon after the spike.
About 7 msec after the second stimulus
another spike developed in the giant
axon. Since the small potentials began
during the absolute refractory period of
the giant axon, they could not be pro-
duced by the same mechanism respon-
sible for the electrically excitable spike.
Owing to their local nonpropagating
nature, low amplitude, frequency of
repetition, and additiveness, these poten-
tials are probably synaptic, developing
at the terminations of small nerve fibers
on the giant axon. This junctionally
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Fig. 1. Simultaneous recording from three
sites of the nerve cord (external leads)
and median giant axon (internal micro-
electrodes). The upper trace is the ex-
ternal recording, which is also the base
line for the resting potentials. The latter
are 72 and 74 mv; spike heights are 98
and 110 mv. The distance between the
stimulating cathode and proximal micro-
electrode was 8.5 mm ; between the micro-
electrodes, 11.3 mm; and between the
distal microelectrode and the first external
lead, 3.5 mm. The two directly coupled
beams are not coincident. Time 1000
cycles.

elicited postsynaptic activity of the med-
ian giant axon is then responsible for
reexciting the fiber.

Other evidence indicates that the ac-
tivity of the small nerve fibers that excite
the giant axon synaptically are them-
selves initiated, at least in part, by pre-
vious activity of the giant axon. Thus,
small fiber activity, as well as synaptic
potentials and late all-or-none dis-
charges, disappears when the second
stimulus is applied during the absolute
refractory period of the giant axon. The
evidence, therefore, suggests the presence
of a closed circuit containing efferents
from and afferents into the median giant
axon. It also indicates that “reentry” is
an important factor in the after-dis-
charge following a brief stimulus to this
preparation.

C. Y. Kao*
Department of Physiology and
Pharmacology, State University of New
York College of Medicine, Brooklyn
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