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A commentary on

Contributions of magno- and parvocel-
lular channels to conscious and non-
conscious vision
by Breitmeyer, B. G. (2014). Philos.
Trans. R. Soc. B 369:20130213. doi:
10.1098/rstb.2013.0213

In his opinion paper, Breitmeyer (2014)
sought to identify the contributions from
the magno- and parvocellular systems
to conscious and unconscious vision.
One approach employed in this attempt
was to study the effect of contrast.
This was based on the well established
finding that magno- and parvocellu-
lar cells differ in their contrast-response
functions (Kaplan and Shapley, 1986):
Magnocellular responses increase rapidly
with contrast at low contrast levels but sat-
urate at medium contrasts. Parvocellular
responses, on the other hand, increase with
contrast at a relatively constant rate. In
his Figure 5, Breitmeyer makes the sug-
gestion based on the effect of contrast,
that visible priming reflects magnocellular
activity whereas invisible priming reflects
parvocellular responses.

In Figure 1 is shown (solid line) the
function:

r = (66.5 c2.9)/(0.0762.9 + c2.9) (1)

where c denotes contrast, which was
assumed by Breitmeyer to reflect
the contrast-response relationship of
magnocellular neurons.

Sclar et al. (1990) found that contrast-
response data from visual neurons
can be described by the equation:

r = rmax cn/(cn + cn
50) (2)

FIGURE 1 | The contrast-response curve from Breitmeyer (2014) (solid line) generated

form Equation 1 which was by Breitmeyer attributed to magnocellular responses. Also
shown are contrast-response curves for magnocellular cells (dotted line) and for cells in
cortical Area MT of the dorsal stream for large (MT-L) and small stimuli (MT-S). These
functions were generated from Equation 2 (see text). As can be seen, the curve of
Breitmeyer is much closer to the functions for the MT cells than to the one for magnocellular
cells and is well within the range of MT cell responses to large and small stimuli.

where c denotes contrast and the con-
stants rmax, c50, and n differ for the dif-
ferent types of neurons. For magnocel-
lular cells these values were 52.7, 0.11,
and 1.2, respectively (Sclar et al., 1990).
By using these values in Equation 2 the
dotted curve in Figure 1 was generated.
The functions in the figure have been
normalized so as to give a response of
1.0 for a contrast of 1.0. This is the
only adjustment made. As can be seen,
the function for the magnocellular cells
from Sclar et al. does not provide a
particularly close fit to the function of
Breitmeyer.

This prompts the question: Would
functions for other types of cells provide
a better fit? Sclar et al. (1990) found that
c50 (in Equation 2) for MT cells increases
with decreasing stimulus size and that
for very small stimuli it is comparable to
that for magnocellular neurons. However,
the exponent, n, was was found to be
unchanged and the maximum response,

rmax, underwent only minor changes. The
latter, however, is irrelevant in the present
context since the responses are normal-
ized. Using Equation 2 MT cell responses
have been calculated for large and small
stimuli. For large stimuli the constants
rmax, c50, and n were set to 36, 0.07, and
3.0 (from Sclar et al., 1990). In the case
of small stimuli the value 0.11 (i.e., the
value for magnocellular cells from Sclar
et al.) was used for c50. As can be seen,
the curves for MT cells (marked MT-L and
MT-S for large and small stimuli, respec-
tively) provide closer fits to the curve
of Breitmeyer than does the function for
magnocellular responses and the function
of Breitmeyer falls between the two curves
for MT cells.

Area MT is part of the dorsal cortical
stream. The ventral and dorsal corti-
cal streams represent two sets of cortical
areas (Merigan and Maunsell, 1993). Many
authors (e.g., Breitmeyer, 2014) have
conflated the magno- and parvocellular
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systems with, respectively, the dorsal and
ventral streams. This, however, faces some
difficulties. In the case of the dorsal stream,
although it clearly receives a substantial
portion of its input from the magnocel-
lular system it also receives sizable inputs
from the koniocellular (Sincich et al.,
2004) and parvocellular systems (Nassi
et al., 2006). In the case of the ventral
stream, as exemplified by Area V4, lesion
studies have indicated that it receives about
equally strong inputs from the magno-
and parvocellular systems (Ferrera et al.,
1994). Also, lesions placed in the dorsal
and ventral streams have quite different
effects from those placed in the magno-
and parvocellular systems (Merigan and
Maunsell, 1993). Figure 1 emphasizes that
the magnocellular system and the dor-
sal stream (exemplified here by Area MT)
also differ in regard to contrast-response
functions.
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