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Introduction

At present, it is well established, that the classic receptive field (CRF) of
visually sensitive neuron plays a decisive role in the central processing of visual
information. The extent of CRF is usually defined as a limited area in the visual
field over which the activation of a cell may occur by applied stationary and
moving visual stimuli [8, 11, 12]. The data presented by a group of authors [4,
5, 16, 18] have shown that in most cases the spatial dimensions of visually
sensitive neuron RFs determined by stationary visual stimuli in primary visual
cortex at the application of moving visual stimuli are not static and may
undergo significant alterations, such as spatial expansions or shrinkage.
Furthermore, as has been shown by a row of authors [1, 17, 19, 20], in the
vicinity of RF under investigation the visual inputs of neighboring visually
driven neurons elicited significant modulations of neuron response patterns to
the applied moving visual stimuli. We have recently shown [2, 9, 10, 14], that at
the application of moving visual stimuli the RF of visually driven neurons in
extrastriate area 2la reveal significant spatial expansions and that of
restructuring of the RF stationary organization. Thus, the neurophysiological
mechanisms underlying the elaboration and central processing of visual
information are evidently composed of an integrative activity of neuron groups
to achieve the precise perception of moving visual images. The main goal of the
present study was to find out whether the spatial parameters of visually driven
neuron RFs in extrastriate area 21b are not stable and undergo certain alterations
depending on the type of visual stimulus used. The results of experiments
presented in this study showed that at application of moving visual stimuli there
occur substantial alterations, mainly expansions of spatial dimensions of the
neuron RF.
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Material and Methods

Experiments were carried out on cats weighing 2.5 to 3.5 kg. Preliminary
surgery, including tracheotomy, cannulation of the v. femoralis, and
pretrigeminal sectioning of the brainstem, was performed under ether anesthesia
[24]. In some cases, complete anesthesia was provided by additional injections
of chloralose in doses (10 mg/kg). The animal’s head was fixed in a stereotaxic
device modified for the experiments on the visual system. A part of the cranial
bone localized above the sulcus suprasilvius posterior was removed together
with the dura mater; this allowed us to visually control the studied area. To
decrease brain pulsation, the trepanation opening was filled with a 4% agar
solution in physiological saline. The animals were immobilized with i.m.
injections of ditilin (diodide dicholine ester of succinic acid, 7 mg/kg). The
frequency of artificial respiration and inspiration volume were 19 strokes/min
and 20-25 ml/kg, respectively; the body temperature was stabilized at 37.5 to
38°C by a heating pad. The pupils were dilated by 0.1% atropine dropped in the
eyes. The cornea was protected from drying by contact lenses (dioptric power =
0). To provide focusing of the eyes on a perimeter screen, correcting lenses
were used if necessary. Contraction of the nictitating membranes was provided
by instilling 1% of neosynephrine into the conjunctival sac. The arterial
pressure was maintained at the 90-100 mm Hg level. The state of the animal
was periodically monitored by recording of EEG and ECG. The spike activity
of single cortical neurons was recorded 2-3 h after termination of ether
anesthesia. Tungsten microelectrodes (2 to 5 um thick) were used. The activity
was analyzed by plotting poststimulus time histograms (PSTH) mode.
Averaging was achieved by repeating a stimulus 16 times. The parameters of
RFs of the neurons and localization of the area centralis with respect to the
visual coordinates were estimated on the perimeter screen positioned at 1.0 m
distance from the nodal eye points; the screen could be moved, thus covering
the entire vision field [3, 6]. Visual stimulation was realized by presentation of
stationary and moving dark and light stimuli, in the neuron RF. Stimuli
appeared as spots and strips of different contrasts, forms, and dimensions and as
light/dark borders providing, when moved, illumination or darkening of the
entire field of vision. lllumination of light and dark stimuli was 12 lux against a
2 lux background and 2 lux against a 12 lux background, respectively; thus, the
contrast of the stimulus with respect to the background was constant in all
experiments.

At the end of some experiment, successful recording points were
coagulated. Then, the brain was perfused by a 10% formalin solution and fixed
in this solution. Localization of the electrode tip was verified in 50 um thick
histological slices.
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Results and Discussion

Extrastriate area 21b was outlined according to Tusa a. Palmer [23] and
Tardiff et al. [22]. The response patterns of 73 visually sensitive neurons were
recorded in extrastriate area 21b of the cat cortex. As a first step the neuron RF
size and localizations in the visual coordinate system was performed by hand
plotting. Afterwards the RF spatial structure was defined by stationary flashing
light spot positioned side by side over the entire RF surface. This method allows
to determine complete receptive field maps, their sizes, and locations in
reference to the visual coordinate system. Neurons with small RF sizes defined
by stationary flashing spots were chosen for further investigation, considering
that dynamic modulations and expansions would be more salient in RFs of
small sizes, and their detailed exploration will be more precise. Of 73
investigated neurons 25 units (34%) had comparatively small sizes not
exceeding 6 deg? and these neurons were chosen for further investigation.
According to Maffei a. Campbell [15], the vertical and horizontal orientations
of visual stimulus motion are the most effective in visual perception, due to the
lower thresholds compared with that of the oblique ones, so, in our experiments
these orientations and two oblique 45° and 135° were chosen as the main tests.
In Fig. 1, the response patterns of a neuron in area 21b to the stationary and
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moving visual stimuli are presented. As is seen in Fig. 1 Al, the neuron
responded by On-Off pattern of responses to the stationary flashing light spot
(1°) from a single test-field (Fig. 1 A2-4), and thus the lengths of horizontal and
vertical axes of stationary RF did not exceed 1° magnitude. As a next step, we
introduced moving visual stimuli of different shapes (spots and bar) moving
along the RF horizontal axis. As is seen in Fig. 1 B1,2 the neuron reveals
weaker responses to moving 1° and 3° dark spots compared to that evoked by 8°
magnitude dark spot (Fig. 1 B3) and the dark bar of 2° x 10° magnitude (Fig. 1
B4). Precise measurements of neuron response patterns showed substantial
differences in the lengthening of RF horizontal axis (HA) both in the leftward as
well as in the rightward directions of stimulus motion depending on shapes and
sizes of applied visual stimuli (Fig. 1 C1,2). The dark spots of 1° and 3°
magnitudes evoked RF expansions of values 12,5° and 8,7° in the rightward and
15° and 10° in the leftward directions of stimulus motion, whereas the
application of 8° dark spot provided an expansion of RF up to 35° in the
rightward and 27,5° in the leftward directions of motion (Fig. 1 C1,2). The dark
bar (2° x 10°) provided the RF expansions up to 22,5° in the rightward and
27,5° in the leftward directions of motion (Fig.1 C1,2). Thus, the neuron
response patterns are distinctly diversified depending on the size and shape of
the visual stimuli used. It is highly probable that simultaneous activation of the
visual space of RF surrounding by moving stimuli has substantial modulatory
influences on the neuron response patterns. In Fig. 2 the response patterns of the
same neuron are presented to the moving stimuli of opposite contrast (bright)
and moving edges covering the whole visual field. Although the neuron
responded almost equally well to the stationary flashing spot both in On and Off
phases of applied stationary visual stimulus (Fig. 1 Al), the neuron responses to
the bright visual stimuli become more accentuated and diversified. In Fig. 2 Al-
4 the response patterns of the neuron to moving bright spots (1°, 3°, 8°) and a
bright bar (2° x 10°) along the HA of the RF are presented. As is seen in the
figure, significant expansions of RF horizontal axis are the case especially in the
preferred (rightward) direction of stimulus motion (Fig. 2 A 1-4, B1-2). The
edge motion along RF HA also evoked extensive discharges of the neuron in the
rightward direction of motion at the illumination of the visual space (Fig. 2 A5)
and significant spatial expansion of RF HA (35°) was observed (Fig. 2 B1,2).
Whereas, as a result of the leftward direction of edge motion (darkening of
visual space), the elongation of RF HA is much less (10°). Changing the
direction of the edge motion into the opposite one, when the rightward motion
darkened the visual space, provided the change of preferred direction into the
leftward one and RF HA expansion up to 25° (Fig. 2 A6, B2). It is highly
probable that this effect may result from more pronounced influences of RF
surrounding, contributing to substantial diversification of neuron response
patterns to moving visual stimuli that ensures a precise perception of moving
visual images. In the next neuron, which response pattern to the stationary
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visual stimuli is illustrated in Fig. 3 Al, together with the measurements of the
HA length, the length of the RF vertical axis (VA) was also estimated. As is
seen in Fig. 3 B1, the dark spot (4°) moving along RF horizontal axis provided
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significant elongation of RF HA up to 32,5° at rightward and 18,7° at leftward
directions of motion (Fig. 3 D1,2). Whereas, the rightward and leftward
movements of the dark bar (1° x 4°) brought to 22,5° and 18,7° elongations of
RF HA (Fig. 3 B,2, D1,2). The dark bar of 0,5° x 30° magnitude elicited 26,2°
elongation of RF HA at rightward and 31,2° at leftward motion of the visual
stimulus along RF HA (Fig. 3 B3, D1,2). The most effective in this case were
the rightward motion of 4° dark spot (32,5°) and the leftward motion of 0,5° x
30° dark bar (31,2°). When moving vertically along RF the same visual stimuli
also provided substantial expansions of RF VA. The response patterns of the
same neuron to the moving stimuli oriented vertically along RF VA are shown
in Fig. 3 C 1-3. As is seen in Fig. 3 C3, the maximum RF VA expansion (26,2°)
was observed at the application of dark bar of 0,5° x 30° magnitude, that moved
downward along the VA of the neuron RF. The change of the stimulus contrast
into the opposite one also leads to diversified expansions of RF HA, and VA
depending on shapes and sizes of applied visual stimuli. The bright spot (4°)
motion along RF HA evoked response patterns of the neuron and expansions of
RF HA up to 11,2° at the rightward and 15° at leftward directions of motion
(Fig. 4 A1, C1,2). When a bright bar of 1° x 4° magnitude was moved across
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RF HA, the expansions of HA became 35° at the rightward and 17,5° at the
leftward direction of stimulus movement (Fig. 4 A2, C1,2), exceeding thus the
magnitudes of expansions as compared to those evoked at the motion of bright
spot. Meanwhile, at the presentation of the bar of 0,5° x 30° magnitude the
maximum HA expansions were 17,5° and 15°, (Fig. 4. A3, C1,2) that are much
lower compared to that evoked by 1° x 4° magnitude bar motion. As is seen in
Fig. 4 B1-3, RF VA is elongated most effectively in the cases of upward motion
of (4°) bright spot — 23,7° (Fig. 4 Bl, C3,4) and downward motion of
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horizontally oriented (0,5° x 30°) bright bar - 25° (Fig. 4 B3, C3.4). Thus,
substantial diversifications of RF HA and VA length were observed depending
on the stimulus contrast and orientation of motion. So, it becomes necessary to
explore the sizes of neuron RFs at application of visual stimuli also at oblique
orientations of motion through RF center. The response patterns of another
neuron to the flashing bright spot (1°) positioned consecutively in RF test-
subfields (Fig. 5 B1) are presented in Fig. 5 Al1-6. So, the dimensions of classic
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RF were 2° of HA and 3° of VA lengths and the RF functional structure was
composed of pure Off and On-Off zones (Fig. 5 B2). As a next step, moving
visual stimuli (bars) of two opposite contrasts and sizes (1° x 4° and 2° x 11°)
were applied moving through the neuron RF center at different orientations
(horizontal, vertical, 45° and 135° oblique). As is seen in Fig. 6 Al, the
horizontal motion of a bright bar (1° x 4°) elicited expansions of RF HA both in
the leftward (12,5°) and in the rightward (16,2°) directions of motion (Fig. 6
Al, C1,2 white columns), much exceeding the RF HA measured by the
stationary flashing spot (HA-2°). The introduction of the bright bar moving at
45° orientation through RF center also resulted in RF expansions both in the
downward, and the upward directions of stimulus motion, being respectively
12,5° and 10° of RF axes lengths (Fig. 6 A2, C3,4). Meanwhile, the motion of
the same visual stimulus at 135° orientation brought to more accentuated
expansions of RF axis, up to 17,5° and 27,5° of lengths (Fig. 6 A3, C5,6). At
the vertical orientation of motion of horizontally oriented bright bar 12,5° RF
VA axis elongation at downward and 17,5° at upward directions of motion (Fig.
6 A4, C 7,8) were elicited. Next, the opposite contrast of moving stimulus (dark
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Fig. 6. Responses of the same neuron as in Fig. 5 to the bars of two opposite contrasts
moving at different orientations through the RF center.

Al-4 — PSTH of the neuron responses to the moving bright bar (1° x 4°) in horizontal
(1), oblique 45° (2) and 135° (3) and vertical (4) orientations (indicated by arrows)
through RF center. B1-4 — PSTH of neuron responses to moving dark bar (1° x 4°) in
horizontal (1), oblique (2,3) and vertical (4) orientations through the RF center. C1-8 —
graphical presentation of neuron RF axes lengths at different orientations of applied
moving visual stimuli.

bar) was tested. The response patterns of the same neuron to the moving dark
bar at horizontal, vertical, 45° and 135° orientations through RF center are
presented in Fig. 6 B 1-4. As is seen in the figure, there were also substantial
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Fig. 7. Responses of the same neuron to the bright and dark bars moving at different
orientations through the neuron RF center.

Al-4 — PSTH of neuron responses to the bright bar (2° x 11°) moving at horizontal (1),
oblique 45°(2) and 135° (3), and vertical (4) orientations through the RF center. B1-4 —
PSTH of neuron responses to the dark bar moving along different orientations through
the RF center. C1-8 — graphical presentation of the lengths of RF axes according to the
orientation of applied visual stimulus motion.
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elongations of RF axes at the application of moving visual stimuli and generally
RF expansions evoked by the dark moving stimuli exceeding that evoked by the
bright moving stimulus (Fig. 6 C1-8, shaded columns). The same neuron was
further investigated by the application of the moving bar of 2° x 11° magnitude,
sufficient for excitation of more spatially distant RF surroundings. In Fig. 7 A,
B response patterns of the same neuron are presented to the motion of bars (2° x
11°) of two opposite contrasts (Fig. 7 A1-4, B1-4). As is seen in the figure the
RF axes elongations are the case (Fig. 7 C1-8). The moving bright bar evoked
maximal elongations of RF axes at 135° and 90° orientations of motion (25°,
and 27,5°) in comparison to that of horizontal (11,2° and 7,5°), and 45° (16,2°
and 22,5°) orientations of motion. The moving dark bar (Fig. 7 B1-4) of the
same magnitude also brought to RF spatial expansion exceeding in many cases
those evoked by the bright bar (Fig. 7 C1-8). The results of the experiments
indicate a diversified effect of the RF environment on the activity of neurons.
Thus, the temporary activation of neighboring groups of neurons that have
synaptic connections with the neuron under investigation, and the subsequent
activation of certain neural networks, is very important in the central processing
of incoming visual information by ensuring accurate perception of moving
visual images.

The results of presented experiments show that at application of moving
visual stimuli the RFs of visually sensitive neurons in extrastriate area 21b
undergo significant spatial modulations, mainly expansions. According to our
earlier presented data, the same phenomenon was observed in extrastriate area
21a [2]. Thus, it seems to be a general property of visually driven neurons in
extrastriate visual cortex of the cat. The data presented in this study allow to
suggest that the spatial expansions of neuron RFs are not merely due to the
general increase of neuronal excitability but are the result of certain central
processing of incoming visual information. As was reported by several groups
of authors [7,13,21], the response patterns of striate cortical neurons to stimuli
inside their classical RFs can be modulated by concurrent stimuli delivered
outside the RF due presumably to the nonlinear summation of converging inputs
to the neuron under investigation, as well as to the top-down feedback mecha-
nisms. Furthermore, Das a. Gilbert [4] suggested earlier that RF expansion
observed in visual cortex (area 17) is a result of activation of horizontal
intracortical connections with their specificity of RF properties contributing to a
formation of the major substrate for dynamic RF changes. According to our
recently obtained data the response patterns of visually sensitive neuron in
extrastriate cortical area 21a can be modulated (facilitated or suppressed) by
parallel co-excitation of near surroundings of the neuron CRF [10]. So, it seems
to be a general property of visually driven neurons in extrastriate visual cortex.
Thus, mutual interactions among simultaneously activated neighboring neurons
are of great importance to diversification and integration of incoming visual
information. It is highly probable that such a central processing of visual
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information may play a decisive role in precise perception of shapes,

magnitudes and directions of motion of moving visual images.
Accepted 15.04.22

IIpocTpancTBeHHBIE MOAYJISIIUN PA3MEPOB pelleNTUBHBIX MOJIei
B JKCTPACTPUAPHOi o0JiacTH 210 KOpPBI M0O3ra KOMIKH

JLK. XauBanksn, A.Jl. Kazapsau, A.A. Meaukcetsid, B.E. Capkucsu,
B.A. Apytionsn-Ko3ak |

LenTpanpHbIi aHAIKM3 3pUTEIIBHON MH(pOpMammuu o0ecreunBaeTcsi Koop-
TUHUPOBAHHON paboTO MHOXECTBa KOPKOBBIX oOjacteid mosra. B psge
HCCIIEIOBAHAN YCTAaHOBJIEHO, YTO NMPOCTPAHCTBEHHAS CTPYKTypa PELIENITUBHOIO
nonisg (PIT) 3puTenbHO-4yBCTBUTENHHOIO HEMpOHA JIEKUT B OCHOBE aHaIM3a
MOCTYyHAroIIeH 3pUTeNIbHON MH(pOpMau, 00SCIICUNBAIOIICH BOCIIPUITHE 3PH-
TenbHOro obpasa. Llenpro mpexncrtaBisieMoil paboOThl ABISIIOCH U3YYEHHE 3aKO-
HOMEPHOCTEH AMHAMHUKUA U3MEHEHHUH MPOCTPAaHCTBEHHOU cTpyKTyphl PII Heit-
poHOB oOnactu 216 3KCTpacTpuapHOW KOpBI MO3ra KOIIKU. Pe3ynpTaThl dKC-
IIEPUMEHTOB II0Ka3ajld, YTO MPOCTpaHCTBeHHbIE MapameTpbl PII HelipoHOB
JAHHOW OOJIACTH MPETEepPIeBalOT 3HAUYUTEILHOE YBEJIUUEHHE B 3aBUCHMOCTH OT
BEJIMYHMHBI, JOPMBI U KOHTPACTA MPEIBSBISIEMOTO IBMXKYILETOCS 3PUTEIHHOTO
ctumyna. CTaHOBUTCA OUYE€BHUIHBIM, YTO OJHOBPEMEHHAsI aKTHBAIUS MHOXKECTBA
B3aMMOCBSI3aHHBIX HEWPOHHBIX CETEH MPHUBOAUT K JAWBEPCHHUIIMPOBAHHON
BapuabenbHOCTH pa3mepoB PII, oOecrmeunBas 3TMM 4eTKOE BOCIPHATHE JIBU-
XKYIIErocs 3puTeIbHOTO 00pasa.

Culjupdwt nuownbkph suhbph mupusmlmb thnthnjumipiniiibpp
Jwwnygh nintnh YEnth Epunnpuwuwnphwp 21p opowtinid

1.4, vwyuupjut, U.LYwqupui, U.U. Ukjhpulpjui,
9.E. Uupquyuiy, | £.U. Zupmpyniiyui-Unquy

Stunnquljut nbnkjunynipjut JEunpntwlut dowldwt gnps-
pupugnud pungpljws kb gunintinh puquuphy] Yhnhwghlt gpgwbitkp:
Uh swpp ntuntdbwuhpmipnittbpnid hwuwnwngby E, np nbuwqquni
ubpnuh puupdwi nuownh (CF) wwpwdwulju junniguspp Jub-
hunpnonid E Uniinpuyhtt mkunnuijutt mbknkjunynipjut JEpnidnipeme-
up, npt wywhnynd L wbunpujutt wuwnltph puunulp: Lkplhw-
Jjugynn wphiwnwbph tyunwlp gjunintinh Ynth kpunpwunphwp
21p nwowmh ubjpnuubph wpwswljut junnigyusph thnthnjunipinii-
ukph ophtwswihnipnitubph ntunidbwuphpnipnitt k: dnpdbph wp-
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myniupubpp gnyg Eu wdl), np wdjuy guonmd upnuubkph CY-tph
nwpuswlul yupwdbnpbpp qquihnpki wénd ki jujudws bp-
Juyugdwsé owpdynn mbunnuljwt jupwuhsutph swthhg, dihg b Yntwn-
puwuwnhg: Mwpqg E qguntunid, np oppwyyunng tjpnuuyghtt gmugkph dhw-
dudwiwlju winhjugnudp hwighgunid L CY-tph swihbph hwdw-
Jupgus hnthnjumpput’ wyn kquiwlm] wywhnykjm] supdyng nk-
unnuljut yuwnljtph hunwl pujunudp:

References

10.

11.

12.

13.

14.

15.

16.

Angelucci A., Levitt J. B., Walton E. J. S., Hupe J. M., Bullier J. and Schlund J. Circuits
for local and global integration in primary visual cortex. The Journal of Neuroscience
22, 8633-8646, 2002.

Aslanian H. R., Antonian A. P., Harutiunian-Kozak B. A., Khachatrian A. V., Ghazarian
A. L., Kozak J. A. and Khachvankian D. K. Movement-dependent spatial expansions of
visual receptive fields in extrastriate cortex. Neurophysiology, 49, 47-57, 2017.

Bishop P. O., Kozak W. and Vakkur G. J. Some quantitative aspects of the cat’s eye:
axis and plane reference, visual field co-ordinates and optics. J. Physiol. (Lond), 163,
466-502, 1962.

Das A. and Gilbert C. D. Receptive field expansion in adult visual cortex is linked to
dynamic changes in strength of cortical connections. J. Neurophysiol., 74, 779-792,
1995.

Eysel U. T., Eiding D. and Schweigart G. S. Repetitive optical stimulation elicits fast
receptive field changes in mature visual cortex. Neuroreport, 9, 949-954, 1998.

Fernald R. and Chase R. An improved method for plotting retinal landmarks and
focusing the eyes. Vision Res., 193, 95-96, 1980.

Gilbert C. D. and Wiesel T. N. Columnar specificity of intrinsic horizontal and
corticotectal connections in cat visual cortex. J. Neurosci., 9, 2432-2442, 1989.

Hartline H. K. The receptive field of optic nerve fibers. Am. J. Physiol., 103, 690-699,
1940.

Harutiunian-Kozak B. A., Khachvankian D. K., Grigorian G. G., Kozak J. A. and
Sharanbekian A. B. Dynamic spatial organization of receptive fields of neurons in the
21a cortical area. Neurophysiology 42, 175-184, 2010.

Harutiunian-Kozak B. A., Ghazarian A. L., Momjian M. M., Khachvankian D. K. and
Aslanian H. R. Contrast dependent restructuring of visual receptive field stationary
structure in the cat extrastriate cortex. Neurophysiology, 49, 39-46, 2017.

Hubel D. H. and Wiesel T. N. Receptive fields, binocular interaction and functional
architecture in the cat’s visual cortex. J. Physiol., (Lond), 160, 106-154, 1962.

Hubel D. H. and Wiesel T. N. Receptive fields and functional architecture of monkey
striate cortex. J. Physiol., (Lond), 195, 215-243, 1968.

Ishida J. M., Schwabe L., Bresslow P. C. and Angelucci A. Response facilitation from
suppressive receptive field surround of macaque V1 neurons. J. Neurophysiol., 98,
2168-2181, 2007.

Khachvankian D. K., Harutiunian-Kozak B. A., Aslanian H. R., Ghazarian A. L.,
Makarian V .S., Khachatrian T. S. and Kozak J. A. Dynamic changes in receptive field
sizes of visually sensitive neurons in extrastriate area 21a. El. J. of Natur. Sci., 22, (1),
145-149, 2014.

Maffei L. and Campbell F. W. Neurophysiological localization of vertical and
horizontal visual coordinates in man. Science 167, 386-387, 1970.

Malone B. J., Kumar V. R., and Ringach D. L. Dynamics of receptive field size in
primary visual cortex. J. Neurophysiol., 97, 407-414, 2007.



74

MemunnHckass Hayka Apmennn HAH PA 1. LXII Ne2 2022

17.

18.

19.

20.

21.

22.

23.

24.

Nelson J. I. and Frost B. J. Orientation selective inhibition from beyond the classic
visual receptive field. Brain Res., 139, 359-365, 1978.

Petet M. W. and Gilbert C. D. Dynamic changes in receptive field size in cat primary
visual cortex. Proc. Natl. Acad. Sci. USA, 89, 8366-8370, 1992.

Pillow J. W., Schlens J., Paninski L., Sher A., Like A., Chichilinski T. J. and Simoncelly
E.P. Spatiotemporal correlation and visual signaling in a complex neuronal population.
Nature, 454, 7207, 995-999, 2008.

Polat U. and Sagi D. Lateral interactions between spatial channels: Suppression and
facilitation revealed by lateral masking experiments. Vision Res., 33, 993-999, 1993.
Silito A. M., Cudeiro J. and Jones H. E. Always returning: feedback and sensory
processing in visual cortex and thalamus. TRENDS in Neuroscience, 29, 307-318,
2006.

Tardif E., Lepore F. and Guillemot J. P. Spatial properties and direction selectivity of
single neurons in area 21b of the cat. Neuroscience, 97, 625-634, 2000.

Tusa R. J. and Palmer L. A. Retinotopic organization of area 20 and 21 in the cat. J.
Comp. Neurol., 193, 147-164, 1980.

Zernicki B. Pretrigeminal cat: a review. Brain Res., 9, 1-14, 1986.



