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subpial astrocytes were coarse with a few thick and short 
stem processes, and many short and thin end branches 
(Fig. 2C,D). Perivascular astrocytes deeper in the brain 
were typically more delicate, with many long and slender 
processes (Fig. 2E- H). All blood vessels were sur
rounded by a densely labeled sheeth of astrocytic endfeet 
(Fig. 2F- H). In some cases, one of these cells sent proc
esses which formed endfeet at two and more small blood 
vessels (Fig. 2H). 

This paper demonstrates, for the first time, cytochemi
cal staining of microglial cells and immunocytochemistry 
of astrocytes of the whale brain. Porpoise microglial cells 
were labeled by the Griffonia simplicifolia agglutinin, as 
it had been shown for another aquatic mammal, the 
manatee [13], as well as for the rat [12]. As the pathology 
of the whale brain and glia is evolving [4], detailed 
knowledge of the normal glial cell morphology becomes 
important. In particular, it would be interesting to find 
out what morphological changes undergo microglial 
cells, activated in cases of morbillivirus infection [4]. 

Three main types of astrocytes were discernible; (1) 
radial astrocytes with long stout processes to the pia, (2) 
coarse subpial astrocytes, with large somata and few 
thick and short processes abutting the pia, and (3) deli
cate astrocytes with long thin perivascular processes. 
This equals the case found in the brain of most mammals 
[9] with the exception oflong radial astrocytes, which are 
usually observed only in the early postnatal neocortex, 
or in the brain of lower vertebrates [9]. It has been 
pointed out that from a histological point of view, the 
whale neocortex is rather thin and simple when com
pared to the neocortex of primates and other higher 
mammals [7] . This might allow for a delay and even in
completeness of the transformation of radial glia into 
stellate astroglia, which normally occurs in the postnal 
period [8 ,9,14]. Anyhow, many cells showed dense label
ing for GFAP, and may thus be considered as ' true' as
trocytes [I]. GFAP-positive astrocytes with oligodendro
cyte-like nuclear ultrastructure and organelle-rich cyto-

plasm [2] have been found not only in the Cetacean brain 
but also in the rabbit retina [10,11]. It remains an open 
question what specific functional task(s) may require this 
atypical ultrastructure in these cases. 
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