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Possible role of callosal inputs near the
vertical midline representation
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Figure 1. Callosal axon with a
divergent termination pattern in
the cat visual cortex. Three-
dimensional reconstruction of a
callosal axon labeled by extra-
cellular injection of biocytin
within the 17/18 transition zone
in the cat. A, Coronal view of
the injection site (left hemi-
sphere) and contralateral ar-
borization of a single callosal
axon (right hemisphere). Arrow-
heads indicate the center of the
transition zone between areas
17 and 18 (A17, A18). B, En-
larged surface view of the ter-
minal arborization, obtained af-
ter rotation of the three-dimen-
sionally reconstructed axon and
correction for tissue shrinkage.
Arrowheads indicate the center
of the transition zone between
A17 and A18. C, Schematic dia-
gram illustrating the topographic
relation between the injection
site (left) and the terminal terri-
tories (right) of the axon shown
in A and B. Contralateral termi-
nal arborizations are arranged in
two main radial columns posi-
tioned along the 17/18 border -
within the representation of the
vertical midline - and three mi-
nor columns located in A17 and
in A18. One can infer from reti-
notopic maps that the location
of the most lateral column cor-
responds to the representation
of about 15 degrees of eccen-
tricity (modified from Ref. 5).



1446

Braz J Med Biol Res 35(12) 2002

J.-C. Houzel et al.

������������	�������������	�����������������
�����������	��������������������3���	���"���
�������������������������������
�����	����
��
�	���� ��
��� ��� ���	��
���� ��� ���� �
�������
	��	������������
���������	������
���
��������
���������
���$�	������"��������������������
���� ���� ������ 3������������� ���� ���� ���
����	��	����	���������$��		�	�������	�������$
�	��������	�����������	������"������ ���
��
��� ���� 
����� �
� 3 4� ���� ����  27 4� ��	��	
�������������������		�������=�"
	���.!��%�
����� ������ �
���	������� ����������� �
�  27 4
��	��	��������	�������������������
	����������
	�"���3 4���
������������������
�	��������$
�
��� ����
�
�� ���
����� 	������� ������������
������ ��"��� ������ 
�� 

	���	� �	�������"�
,�����	���� ��� ���� ����� ����� ������� ��������
��
	���� �������� ��� ���� 	�"���  27 4� ��	��	
��
��� �	������ �
���	������� ����������� �

��
��3 4�	�����������
	����������	���	�����
�����������	��
�	��	�������"��������"����$
���������
���

H�� �	������ ����� �
���	������� �	������$
������ ���
��� ��
�
�������"���"��������������
����"	���������� �	"���#��� �����	�� ���
���	����������������	�$������������
���������
��
	��������
���������������������������	�
����������������	�������"��������
����	�
"�����
	�����"����
����� �������� �
�� ������ ����� �
��	����"���	��������������������������������
���� �������"� ����
�
�� 	������� ���� ��	�����
������������������������	��������������
��
��	����
����	��	�������"��
�����
�
��
���
	��
��������������������"	�������	�����������
��

�����

�����������������������������������$
��������� ��� ���� 
	���3 2�� ������"��� ����
����
�����������	�������������������������	
��	��������	�
"����������	�������������
	���
��8!��	�����	��������������������	��
	�����*�!�
��
������������	��
	���"��
��	����
��������$
��������	�������������������������������.���	���
����� ����������� ����� ���� �������� ������
�����������������������
	������
��	����	�	�$
����� ��� ���� ��	����������� �
� ������ ���	�����
�����	����������������
�����������������	���
%��������	��������� 
	�����	��
�	� ���$����

Figure 2. Subthreshold heterotopic callosal inputs could pre-activate selected cortical
neurons. A, Visual field. As the observer keeps a steady frontal gaze, a moving car crosses
the visual field from left to right. The dotted line indicates the position of the vertical midline
of the visual field (central vertical meridian). Numbers 1 to 5 indicate the position of the car
at successive time points. B and C, Schematic maps of visual cortical area 18 (A18) and of
the 17/18 transition zone (TZ) of the left and right hemispheres. The vertical dotted line
separates the two sides of the brain. Callosal neurons and terminals are densely packed at
the transition zone (box), where the vertical midline is topographically represented once in
each hemisphere. Discs represent neighboring cortical loci, which are shaded according to
their state of activation, from the inhibited (white) to the basal level of activation (light gray)
to subthreshold excitation (dark stipple) to firing (black) and to correlated firing (black with
white center spot). Successive horizontal rows correspond to time points 1-5. B, As the car
proceeds from left to right, visually driven cortical activity (black discs) shifts from lateral to
medial loci in the right A18, and then from medial to more lateral loci within the left
hemisphere. With exclusively homotopic connections (black arrow) between the two TZ,
cortical activity is suddenly transferred from the right to the left hemisphere at the moment
when the moving object reaches the midline (time point 4). C, Heterotopic connections
providing subthreshold inputs are added. At time point 3, inputs converging from the right
A18 onto the left TZ enhance the excitability of the latter region before the object actually
reaches the midline, in a feature-selective manner (see text for details). At time point 4,
visually evoked responses at the left TZ are already correlated (“enhanced”), which could
speed up their further joint processing. At the same time point, subthreshold inputs
diverging from right TZ onto the left A18 extend the pre-selection process to regions
flanking the vertical midline representation. Inhibitory components (white arrows and
discs) are also included, which may permit the subsequent restraining of the network
activity.
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of the peripheral visual field
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Ipsilateral axonal collaterals and
interhemispheric cooperation
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Figure 3. Callosal neuron within the representation of the peripheral visual field in rat A17.
Three-dimensional reconstruction of a callosal neuron labeled by a small extracellular
injection of biocytin within the medial-most part of the left A17 in a rat. A, Outlines of a
coronal section of the rat brain, indicating on both sides the mediolateral extent of the
cytoarchitectonically defined A17 (thick black line) and the location of the vertical midline
representation (arrowheads) inferred from published retinotopic maps. This neuron con-
nects mirror-symmetric cortical loci representing the far periphery of the right hemifield (cell
body in the left hemisphere) and the far periphery of the left hemifield (terminal columns in
the right hemisphere). B, Enlarged frontal view of the whole neuron (gray: cell body and
dendritic tree; black: axon), as reconstructed from 29 consecutive, 70-µm thick coronal
sections, whose outlines are delineated by the thin light lines. In the left hemisphere, an
ascending axonal collateral forms a terminal arbor within the column containing the cell
body. Same scale as in C. C, Dorsal view obtained after 90-degree rotation of the three-
dimensionally reconstructed neuron along the mediolateral axis and correction for tissue
shrinkage. In the left hemisphere, the degree of overlap between the dendritic and ipsilat-
eral axonal arbor can be appreciated. In the right hemisphere, two regions of dense
branching can be seen at different rostrocaudal levels. Rostral is at the top. D, Enlarged
coronal view showing the cell body (arrow), the dendritic arbor (gray) and the ascending
ipsilateral axonal collateral.
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