of the idea of symbolic activity when
there exist “simpler” explanations. But
these explanations hold only if one re-
stricts one’s attention to special cases
on an ad hoc basis. If the entire range
of cases is considered, then it is clear
that there will be no possibility of a
unifying (simplifying) explanation of
“spreads of effect” unless we begin to .
consider their functional meaning for
perception; that is, their symbolic
function.

NAoM1 WEISSTEIN
Department of Psychology,
Loyola University,
Chicago, lllinois 60626
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Proteins in Excitable Membranes

The article by Nachmansohn (7) will
probably do more to stimulate discus-
sion than to provide definitive answers,
as the closing sentence implies. Al-
though it is pleasing to see reference to
one’s own work or to work in which
one has shared (2), in this instance per-
haps more is being imputed to the find-
ings than is, as yet, warranted. It is
true that the squid giant axon contains
a high concentration of an enzyme
which hydrolyzes and thereby detoxifies
the powerful cholinesterase inhibitor,
diisopropylphosphorofluoridate (DFP).
The squid head ganglion is an even
richer source of this enzyme, trivially
called diisopropylphosphorofluoridase
(3). However, the fact that (i) this enzyme
is found predominantly in the axoplasm
(2), (ii) the diisopropylphosphorofluori-
dase that appears to be associated with
the axonal envelope may really have
been due to residual axoplasm, and (iii)
on ultracentrifugation the diisopropyl-
phosphorofluoridase remains in the sol-
uble fraction, raises the question of
whether DFP applied to an intact squid
axon at external concentrations which
do not block conduction, for example,
at less than 5 X 10—3M, crosses the ex-
citable membrane as DFP or as the hy-
drolysis product. Furthermore, DFP
blocks conduction at about 5 X 10—3 to
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for 30 subjects in 14 studies; they found a
4.5-minute median and 6.5-minute mean.
Suppose finally, then, that there are one or
two subjects with extreme eye movements;
since all subjects in my study showed the
effect, eye movements could not explain it.

. H. Barlow, personal communication.

. It should be noted, in addition, that the
control that both I and Sekuler and Arm-
strong suggested would not test this former
contention. For such a test, one would need
grating fields of short duration as masks.

. M. Parlee, Vis. Res. 9, 199 (1969).

M. Alpern, J. Opt. Soc. Amer. 43, 648 (1953).

. Studies other than Alpern’s (8) in the Brown
and Mueller chapter [J. L. Brown and C, G.
Mueller, in Vision and Visual Perception,
C. H. Graham et al., Eds. (Wiley, New York,
1965), pp. 208-250] cited by Sekuler and
Armstrong are not directly relevant.

10. In order of decreasing angular range of
effect: Parlee (7), single target and mask,
90 degrees; R. Sekuler [J. Exp. Psychol. 70,
401 (1965)1, single target, grating mask, 60
degrees; F. W, Campbell and J. J, Kulikow-
ski [J. Physiol 187, 437 (1966)], grating target
and mask, 20 degrees.

11. H, Werner, Amer. J. Psychol. 47, 40 (1935);
W. H. Buchsbaum and M. S. Mayzner,
Psychonom. Sci. 15, 111 (1969). Also see W.
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flanking rectangles do not mask a triangle,
flanking triangles do.

12. Before this distance, if the target were trans-
lated until it overlapped the mask, the over-
lap would be less than 50 percent. Hence,
either bars in the grating are mainly above
the target, or they flank it but are much
longer. When they flank it, they are also at
a much greater separation.
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10—2M in axons of squid, lobster, and
spider crab and in the electroplax of
the electric eel, although the approxi-
mate relative concentrations of diiso-
propylphosphorofluoridase in these four
preparations are 100, 10, 1, and unde-
tectable, respectively. Other organo-
phosphates, even more potent cholines-
terase inhibitors than DFP, are not de-
toxified, do penetrate into the squid
axon in their inhibitory form, and block
conduction if at all only at external
(and now internal) concentrations of
10—3M or higher (4, 5).
Nachmansohn points out the diffi-
culty of attempting to extrapolate from
the concentrations of compounds in so-
lution to their behavior in intact cells;
one might even extend this to include
their behavior in subcellular organelles.
However, in the present instance there
is some indication that the organophos-
phates have indeed reached one such
“organelle” in a sense, namely, the pos-
tulated receptor (6). If this is so, it be-
comes increasingly difficult, but of
course not impossible (7), to explain
how a variety of cholinesterase inhibi-
tors, some predominantly water-soluble,
others more lipid-soluble, can reach the
receptor but cannot reach the reputedly
essential acetylcholinesterase, whereas
acetylcholine is required to reach both.

= F.

It has been implied that the fact that
“block of conduction is sometimes ef-
fected under conditions different from
those expected from reactions in vitro”
() is not an impediment to an essen-
tial role for acetylcholinesterase in
conduction. Rather than a “sometimes”
condition, it appears that almost all of
the cholinesterase inhibitors which fi-
nally do block conduction do so be-
tween 10—3 and 10—2M, whether rever-
sible or irreversible, penetrating or not
penetrating, water-soluble or lipid-solu-
ble, or detoxified or not. The effect of
physostigmine (eserine) on the node of
Ranvier of the frog sciatic nerve has
been cited as an exception (7). It does
not appear to be much of an exception;
the pertinent words are these (8): “At

10—3M conduction was blocked
within 25 sec. . .. At...2X10—¢M,
block . . . occurs, if at all only after
15-20 min. . . .” The italics are mine.
Further, the legend under figure 3 of
(8) implies that block may not always
have occured even at 5 X 10—*M. It
should be noted that I refer only to
block of action potential rather than
partial reduction, prolongation, change
of shape, and so on.

Finally, while it is true that “a suc-
cessful dissociation of electrical and
enzyme activity after exposure to or-
ganophosphates” (I) has not been ac-
complished, it seems premature to
conclude that the failure to demonstrate
such a dissociation of electrical and
cholinesterase activities, especially for
reasons of technical inadequacy, is
proof that the two activities are directly
associated. This is not to say that, in
the second half of the 20th century, it
will not be accepted a priori that bio-
electric activity is controlled by macro-
molecules whose properties are ex-
pressed in terms of enzyme kinetics.

F. C. G. HoskIN
Department of Biology,
Hlinois Institute of Technology,
Chicago 60616
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The data in Hoskin’s comments are
taken out of their proper context and
present, therefore, a distorted picture.
A series of recent observations has re-
vealed that the procedures for a quan-
titative evaluation of the activity in
vivo of the membrane-bound enzyme
are inadequate due to many factors of
the microenvironment not previously
recognized. The difficulties are com-
pounded after exposure to organophos-
phates. Therefore, the extent of enzyme
inhibition in vivo affecting electrical
activity in tissues after their exposure
to organophosphates is at present un-
known. However, in several instances
the electrical activity of conducting
fibers, irreversibly blocked by organo-
phosphates, has been restored by PAM.
Whatever the extent of the enzyme in-
hibition may have been, these observa-
tions support the assumption of its
essential role since PAM specifically
reactivates the enzyme. Similarly, phy-
sostigmine, as postulated by electro-
physiologists, should first potentiate
electrical activity, just as at synaptic
junctions, and that is actually observed
at the nodes of Ranvier in 10—¢ to
10—5M. This is a more sensitive test
for the role of the enzyme in conduc-
tion than the total block, which may

be a complex process requiring high
outside concentrations.

Neither the difficulty in establishing
a quantitative relationship between the
in vivo activity of the enzyme and the
electrical activity, nor the failure to
dissociate the two activities are con-
sidered as “a proof that the two ac-
tivities are directly associated.” But
they cannot be used as an argument
against the theory. The theory pro-
posed for the role of acetylcholine in
excitable membranes is based not on
a single fact but on a vast number of
data established over three decades. Not
one of the facts mentioned by Hoskin
contradicts the theory. As in all
theories of biological mechanisms, there
remain many unsolved problems. The
questions raised are discussed in great
detail in a forthcoming handbook
article (7).

DAviD NACHMANSOHN
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Work Demands or Food Deprivation?

Carder and Berkowitz concluded that
rats will work for food in the presence
of free food, provided that the work de-
mands are not too high. Although this
conclusion may be valid, I don’t think
it necessarily follows from the evidence
presented because, in their experimen-
tal procedures, Carder and Berkowitz
failed to consider the possibility that
food deprivation (“hunger” if you will)
was confounded with work demands.

Essentially, their experimental pro-
cedure was as follows. Several rats were
individually trained to bar-press for
food under a reinforcement schedule in
which every second response produced
a pellet of food (FR2). After two train-
* ing sessions, free food was made avail-
able in the experimental chamber for
two test sessions. Generally speaking,
the rats continued to respond on the

FR2 schedule to obtain food rather

than to partake of the free food. In
the following two sessions, with the
free food removed, the rats were
trained under a schedule in which ev-
ery tenth response produced food (FR-
10). Finally, two test sessions were con-
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ducted in which free food was again
made available, This time, however,
without exception the rats preferred to
eat the free food rather than earn their
food on the FR10 schedule.

During these training and testing ses-

“sions, which were 1 hour and 15 min-

utes and 1 hour long, respectively, the
rats had to obtain their entire daily ra-
tion of food, because no food was pro-
vided outside of the experimental
chamber. Under such  conditions, it
seems quite likely that the rats were
not able to obtain as many food pellets
during the FR10 training as they did
during the FR2 training, simply because
the training sessions were so short (1
hour and 15 minutes) and the extended-
ratio, bar-pressing experience was so
limited (2 days). Thus, the FRI10
trained rats would have been much
“hungrier” during the test sessions when
free food was introduced, and for this
reason would have been more eager to
eat the free food.

If this reasoning is correct (and no
evidence was presented to the contrary),
then perhaps work demands may be

less important than food deprivation in
determining whether a rat will work for
food in the presence of free food. And
as one thinks about this possibility one
begins to wonder whether any animal,
rat or man, would work very diligently
in a food factory if on the verge of
starvation.

LARRY MACDONALD
Department of Psychology,
University of Wisconsin—-Milwaukee,
53201
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MacDonald raises an important

question when he suggests that depriva-
tion may influence the rat’s preference
for earned, in comparison with free,
food. As yet we have not completed
a systematic investigation of this in-
fluence. ‘

The data, however, do not support
his centention that our rats were hun-
grier during testing with FR10 than
with FR2. The session of 1 hour and
15 minutes gave the subjects ample
time to earn their daily ration even
under an FR10 schedule. Thus on FR2
training sessions prior to free food tests
the six rats earned an average of 290
pellets, while on FR10 training sessions
the rats earned an average of 282 pel-
lets. Three of the rats earned more
on FR2 training sessions while the other
three earned more on FR10. This dif-
ference cannot account for the fact
that all six rats showed a reduced
preference for earned food under
FR10.

It might be argued, however, that
the rats were, for some reason, hun-
grier during FR10 testing than during
FR2 testing, in spite of the fact that
they had received equivalent amounts
of food before each type of test. If
this had been the case, we would ex-
pect the rats to eat more pellets,
whether free or earned, during FR10
testing. "Actually the six rats ate an
average of 304 pellets on FR2 tests
and 307 pellets on FR10 tests. Again
the data fail to suggest a significant dif-
ference in hunger under the two con-
ditions.

In the spirit of MacDonald’s com-
ment, we would point out that a job
can be undesirable even if it pays a
living wage.

Brooks CARDER
Department of Psychology,
University of California,
Los Angeles 90024
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