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reproduce the primitive epithelium of ependymal cells in the
embryonic neural tube. Similar rosettes are seen in ependy-
momas. Because of this, and in accord with the wide
acceptance of the term glioma for all brain tumours of
neuroectodermal origin, they chose to revert to the glioma
description for the retinal tumour, subclassifying the neo-
plasms as of retinoblastoma type when the cells were
undifferentiated like those of neuroblastomas or medul-
loblastomas, of neuroepithelioma type when partial dif-
ferentiation was indicated by rosette formation like that of
primitive spongioblastic cells, and of astrocytoma type in the
rare examples when the tumour cells were nearly as well
differentiated as normal astrocytes.

On similar principles, Broders graded retinoblastomas
from I for true gliomas composed of more or less mature
astrocytes to IV for the majority of retinoblastomas with no
cellular differentiation.'" Grinker was in agreement with
his predecessors that the presence of rosettes was indicative
of an origin from primitive rods and cones, and he retained
the term neuroepithelioma for tumours with this feature.
However, he considered that tumours without rosettes arose
from primitive retinal epithelial cells capable either of
neuroepithelial differentiation to neurons or of spongio-
blastic differentiation to glia.*

More recently, using histochemical stains and electron
microscopy, Tso et al found that the cells of rosettes have
morphological features in common with photoreceptor
cells," " while Sang and Albert demonstrated uptake of
catecholamine precursors in retinoblastoma cell cultures
suggestive of the production by the tumour of similar neural
transmitters to those found in normal retina." Synaptic
vesicles may be seen in retinoblastomas with photoreceptor
differentiation. Retinoblastoma cells have been shown to
have features in common with embryonic retina. For
example, the oncogene N-myc is expressed in retinoblastoma
tumours and in fetal retina but not in adult retina.”
Biochemical studies have demonstrated the ability of retino-
blastoma cells to synthesise substances present in normal
maturing and adult photoreceptors such as binding proteins
for retinol and retinoic acid." ' Tissue culture experiments
have shown that the differentiation of retinoblastoma cells
may be modulated by chemical substances.* * Both glial and
neuronal differentiation have been observed.* * The expres-
sion of retinol and retinoic acid binding proteins is a sign of
differentiation® and proliferation of retinoblastoma cells,”
and those of other tumours which contain these binding
proteins® may be inhibited by retinoids. Immunohisto-
chemical studies performed with antibodies to substances
specific to the retina, including retinal S-antigen,”* S-100
protein,” neuronal markers such as neuron specific
enolase,”*' #*% and glial markers such as glial fibrillary acidic
protem-”‘ #3-3% have indicated both a neuronal and a glial
origin for retinoblastoma.

In their article in the present issue of the BfO Tarlton and
Easty have further explored the immunohistological reac-
tivity of retinoblastoma using a panel of monoclonal anti-
bodies to achieve a more specific immunolocalisation. Their
data suggest that the tumour arises from an early multi-
potential cell with the capacity to develop into an inner or
outer retinal cell so that the resultant tumour cell population
is heterogeneous.

JOHN HUNGERFORD
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