








529The origin of oligodendrocytes?

tricular and subventricular zones of the third ventricle, par-
ticularly beneath the ducts that connect the third and the
lateral ventricles (foramen of Monro). Outside this germi-
nal center, in the ventral half of the forebrain, there are
many individual PDGF-αR+ cells, which we presume orig-
inated in the ventricular zone just described. These indi-
vidual PDGF-αR+ cells later propagate in the anterior and
dorsal directions to populate the entire cerebral cortex by
the day of birth (Pringle et al., 1992).

DISCUSSION

A focus of PDGF- R expression in the ventricular
zone of the embryonic spinal cord: the origin of
the oligodendrocyte lineage?
The most salient finding of the present work is the discov-
ery of a transient longitudinal column of PDGF-αR

expression in the basal ventricular zone of the embryonic
spinal cord. In cross-section, this column appears as an
island of PDGF-αR mRNA in the midline of the spinal cord
or, where the central canal is dilated, as two islands flank-
ing the midline. Because of the systematic temporal lag in
development along the length of the spinal cord, we have
been able to observe these foci of PDGF-αR+ cells over
about one-and-a-half days of development in one animal.
In the lumbar region of the cord at E14, the region of
PDGF-αR expression is tiny, comprising only two cells in
the cross-sectional (coronal) plane. It is not possible to dis-
tinguish these PDGF-αR+ cells from their PDGF-αR−

neighbours by morphology using the light microscope. At
more rostral levels (later developmental time) the island of
PDGF-αR expression enlarges, presumably as a result of
cell proliferation, and individual PDGF-αR+ cells appear at
a distance from the midline, apparently having detached
themselves from the central focus of cells and migrated into

Fig. 4. PDGF-αR expression in the E16 rat spinal cord. Transverse sections through an E16 spinal cord were subjected to in situ
hybridization and autoradiography; bright- and dark-field images are displayed as outlined in the legend to Fig. 2. Sections from the
thoracic (A) and cervical levels (B) are shown. The approximate levels of these sections are indicated by black arrowheads in Fig. 6B.
PDGF-αR cells are no longer present at the ventricular surface; instead, many individual cells are distributed throughout the gray and
white matter, mainly in the ventral half of the cord.

Fig. 5. PDGF-αR expression in the E18 rat spinal cord. Transverse sections through the thoracic region of an E18 spinal cord (A) and
brainstem (B) were treated as outlined in the legend to Fig. 1. PDGF-αR+ cells are distributed throughout the cross-section of the cord,
including the most dorsal region. The ventral-dorsal gradient of PDGF-αR+ cells has almost, but not quite, disappeared. Scale bar (in A),
250 µm.










