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Summary. 18 cases oí' low-graded rnixed gliornas were 
studied using the two lectins Concanavalin A (Con A) 
and Peanut lectin (PNA). Con A stained cytoplasm and 
processes of turnoral astrocytes, whereas PNA stained 
cell membranes of tumoral oligodendrocytes. Con A and 
PNA are reliable markers for astrocyte and oligodendro- 
cyte areas of mixed gliornas, respectively. A part of cells 
were overlappingly positive for both lectins. They 
expressed an oligosaccharide pattern of both gliorna 
types and represented a third, interrnediate cell type of 
rnixed gliomas. The existence of interrnediate cells close 
to astrocytic and oligodendroglial cell types in mixed 
gliomas could result frorn transformation processes of 
neoplastic glial cells or frorn the malignant trans- 
formation of a common glial precursor cell. 
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lntroduction 

In mixed gliornas the conventional hematoxylin- 
eosin stain does not allow one to sufficiently 
differentiate astrocytes and oligodendrocytes. The glial 
fibrillary acidic protein (GFAP) used as rnarker for 
astroglia does not reliably differentiate between 
astrocytic and oligodendrocytic tumor parts because in 
some cases GFAP is  also expressed in neoplastic 
oligodendrocytes (Eng and Rubinstein, 1978; DeArmond 
et al., 1980). These tumor cells are then called glio- 
fibrillary oligodendrocytes (Herpers and Budka, 1984). 
There is no specific oligodendroglia1 marker known so 
far. Markers such as myelin basic protein (MBP), 
myelin-associated glycoprotein (MAG) and Anti-Leu 7, 
GFAP, S-100 protein, and carboanhydrase C are not 
specific or of diagnostic value for oligodendrogliomas 
(Schwechheirner, 1990). 

Forrner lectinhistochemical studies of hurnan 
astrocytomas and oligodendrogliomas showed lectins 
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to be useful in the diagnosis of these turnors 
(Schwechheimer et al., 1983; Kabori et al., 1988; Wang 
et al., 1989; Cruz-Sánchez et al., 1991; Figols et al., 
1991, 1993). Lectins are glycoproteins characterized by 
their ability to specifically bind different carbohydrate 
rnoieties (Goldstein et al., 1980; Danguy et al., 1988). 

In this study the lectins Concanavalin A (Con A) and 
Peanut Agglutinin (PNA) were used. Con A binds 
specifically to D-mannose and D-glucose and, PNA 
shows a specific binding to D-galactose and N-acetyl- 
galactosamine (Goldstein and Poretz, 1986). The lectin- 
histochemistry of mixed gliornas has yet to be studied. 
We therefore correlated lectinhistochernical and 
immunohistochemical staining of mixed glioma and 
furtherrnore evaluated lectinhistochemical methods for 
the histological characterization of rnixed gliomas. 

Materials and methods 

Formalin-fixed tissues of 18 cases of low-grade 
mixed gliomas (grade 11) obtained from the files of the 
Institute of Neuropathology of the Free University of 
Berlin were used in this study. There were 11 males and 
7 females. The rnean age was 43 years with a range 
between 22 and 75 years. Al1 turnors were intracranial 
and located predominantly in the frontal and temporal 
lobes. 

Paraffin-ernbedded tissues were cut at 4 p m  and were 
stained with hernatoxylin-eosin (HE). Immunostaining 
with glial fibrillary acid protein (GFAP) was carried out 
by the avidin-biotin method (ABC-Kit of Vecta-Stain). 
Four prn-thin slices were deparaffinized in two baths of 
xylene for 5 min each followed by two 5 min baths of 
acetone. The sections were transferred to distilled water 
and then to two consecutive baths (5 min each) in Tris- 
saline-buffer (TPS), pH 7.4, containing 1 rnM of MgC12, 
MnC12 and CaC12 (Schulte and Spicer, 1983). The 
sections were immersed in a bath of TBS containing 
0.1% trypsin for 10 min. To block the endogenous 
peroxidase activity the sections were immersed in 
absolute ethanol with 30% H203 in relation 100:l for 20 
min. After two 5 rnin baths in-TBS the sections were 
covered with the lectins for 90 minutes in a moist 
chamber at room temperature. The lectins (Sigma 














