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The report presented by Houck et al. 
(1) deals with a specific inhibitor of 
the lymphoid tissue. Their results are 
almost identical to the ones that I have 
published (2). Our data were the fol- 
lowing: the inhibitor was a protein with 
a molecular weight of 45,000; it in- 
hibited DNA synthesis in vitro in hu- 
man lymphocytic cell lines, but did not 
inhibit RNA or protein syntheses. When 
our tissue extract was injected into adult 
(DBA/2 X C57B16) F1 mice it was 
able to (i) inhibit cell proliferation in 
the lymphoid tissue, (ii) decrease the 
number of immune competent antibody 
forming cells in the spleens of mice im- 
munized by sheep red blood cells, and 
(iii) inhibit the graft versus host reaction 
when given to the donors. In vitro it 
blocked the blastic transformation in- 
duced by phytohemagglutinin [PHA(P)], 
by a specific antigen or by allogenic 
cells in mixed leukocyte culture (MLC), 
as measured by tritiated thymidine 
incorporation into material precipitaible 
by acid. When we injected our protein 
extract (8 mg/day) into mice for 4 days, 
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the lymphocytes of the treated animals 
showed a 40 percent decrease in their 
transformation rate induced by PHA or 
by allogenic cells in MLC. 

The principal difference between our 
extract and the one obtained by Houck 
et al. (1) is that ours was obtained from 
bovine spleen and theirs from rat lymph 
node and spleen. 

However, despite the similarity be- 
tween our results and the ones which 
appeared in the report by Houck et al., 
our work is not cited. 
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Pollen et al. (1) have proposed that 
the output of each complex cell in the 
visual cortex of a cat represents a 
Fourier component of the light intensity 
distribution on the retina. This hy- 
pothesis implies several properties of 
complex cells which are inconsistent 
with published evidence. If the firing 
pattern of a neuron in the visual system 
provides information about phase and 
amplitude for a spatial frequency, then: 
(i) Its output should be independent of 
position of an image in the receptive 
field except for a frequency-dependent 
phase angle. Pollen et al. indicate that 
this requirement is satisfied in that com- 
plex cell responses are invariant within 
their receptive fields except for the 
peak response latency. Yet examina- 
tion of the published responses of com- 
plex cells reveals significant variation 
beyond that in peak response latency. 
This variation is evident in both in- 
dividual spike trains (2) and average 
response histograms (3). (ii) The out- 
put of a neuron that represents a Fou- 
rier component should be a linear func- 
tion of the effective stimulus magni- 
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tude. The output of a complex cell 
cannot be a linear function of the 
logarithm of image intensity for all 
images if, as argued by Hubel and 
Wiesel (2), simple cells provide the 
principal inputs to complex cells. For 
example, if a stimulus falls in an in- 
hibitory; portion of the receptive field 
of a simple cell, it decreases the firing 
rate of that cell. Sufficient inhibition can 
silence the simple cell, so that it gives 
no output when stimulated in a neigh- 
boring excitatory region until the ex- 
citation exceeds inhibition (4). Thus 
the response of a simple cell may be 
a nonsmooth function of intensity, and 
the response of complex cells postsynap- 
tic to it must therefore be nonlinear. 
Any cell having a receptive field with 
excitatory and inhibitory portions must 
have a nonlinear intensity-response 
curve for some images. Hence, by the 
same argument, if any such cells are 
afferent to complex cells, the intensity- 
response curve for a complex cell must 
be nonsmooth and must depend on the 
location of the image in its receptive 
field. 
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The Fourier model is deficient in two 
other respects. 

1) In the simplest neuronal Fourier 
analyzer the amplitude and phase of 
response to a constant image would be 
independent of time at each frequency. 
If the image varied in time, a linear, 
time-independent transform could be 
used to predict the output of the analyz- 
er. If, however, an array of neurons 
gives a time-varying response to a con- 
stant input, the transform required to 
convert input to output must be time- 
dependent. In such a case any hypoth- 
esis that the array is a Fourier analyz- 
er must specify this transform. With- 
out the transform it is impossible to 
test the hypothesis by predicting the 
response of the array to novel stimuli. 

The instantaneous response of a com- 
plex cell depends on the recent history 
of intensity distributions on the retina 
in at least two ways. Its response to a 
distribution fixed on the retina varies 
with time after the stimulus goes on or 
off, as the complex cell and cells af- 
ferent to it adapt (2). If the distribu- 
tion moves across the retina, the firing 
rate depends on the direction and speed 
of motion of the image (3). Hence if 
complex cells present a Fourier trans- 
form, the amplitudes and phases must 
be history-dependent. The proposal by 
Pollen et al. does not specify the na- 
ture of the time-dependent transform 
which these data require. Furthermore, 
if lateral geniculate or simple cells af- 
ferent to complex cells adapt in re- 
sponse to a constant stimulus, informa- 
tion about the stimulus is lost, and the 
"conservation of information" which 
Pollen et al. po,sit for processing through 
these stages does not obtain. 

2) Pollen et al. cite a study by Camp- 
bell et al. (5) on cat visual cortical cell 
responses as showing that at least one 
such cell has ". .. the sharp cutoff on 
each side of the preferred spatial fre- 
quency that would be expected ac- 
cording to a model based on Fourier 
theory." However, most visual cortical 
cells in this study were no more selec- 
tive of a preferred frequency than 
lateral geniculate cells on the low fre- 
quency side of the frequency that gives 
peak response, and none was more 
selective of higher frequencies. More- 
over, retinal ganglion cells are much 
more frequency-selective than those at 
either higher level (6). In fact, Camp- 
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tion to the cortical responses at lower 
than optimal frequencies because ". . . 
the variations in the form of the low 
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