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Summary. 16/30 human storiform-pleomorphic 
malignant fibrous histiocytomas (MFH) showed a focal 
pericellular immunostaining for laminin. 14/16 of these 
laminin-positive tumours additionally revealed an 
atypical cellular differentiation (desmin- andlor S- 100 
protein-positive cells). The significance of focal laminin 
positivity along with atypical, non-entity specific 
differentiated cells is discussed before the background of 
laminin as being an indicator and promoter of 
differentiation in MFH. The limited value of a laminin 
detection in MFH for solving differential diagnostic 
questions (MFH versus other poorly differentiated 
sarcomas with basement membrane formation) has been 
pointed out. 
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Introduction 

Laminin is a major glycoprotein of the extracellular 
matrix and closely related to processes of cellular 
adhesion and tissue development (Martin and Timpl, 
1987; Campbell and Terranova, 1988). 

Previous immunohistochemical studies have failed to 
show laminin staining in malignant fibrous histiocytoma 
(MFH) (Miettinen et al., 1983; Beham et al., 1986; 
d' Ardenne, 1989). 

Otherwise, differentiated sarcomas; e.g. leiomyo- 
sarcomas, rhabdomyosarcomas, or  malignant 
schwannomas exhibited a prominent extracellular 
laminin matrix (Miettinen et al., 1984; Reibel et al., 
1985; Autio-Harmainen et al., 1986; Leivo et al., 1989). 

Taking into account the influence of laminin on 
processes of cellular differentiation and occurrence of 
atypical differentiated tumor cells (e.g. desmin, muscle- 
specific actin, cytokeratins, S- 100 protein-positive cells) 
in MFH (Donhuijsen et al., 1988; Hirose et al., 1989; 
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Miettinen and Soini, 1989; Mentzel et al., 1991) it seems 
to be justified to look for laminin occurrence and to 
examine possible relations between atypically 
differentiated tumor cells and laminin matrix formation 
in this sarcoma type. 

Materials and methods 

30 storiform-pleomorphic human MFH (buffered 
formalin-fixed and paraffin-embedded tissue, I paraffin 
block per 1 cm tumor diameter) diagnosed according to 
the criteria of Enzinger and Weiss (1 988) were subjected 
to immunohistochemistry. 

Immunohistochemical staining was performed using 
the APAAP (alkaline phosphatase monoclonal anti- 
alkaline phosphatase) method (Gustmann et al., 1991). 
To enhance tissue antigenicity a pronase E (Sigma, 
USA) predigestion (0.05% in TRIS buffer) at 37 "C was 
carried out for 10 to 20 minutes. The primary antibody 
was incubated for 12 hours at 4 "C. 

Primary antibodies: a,-antichymotrypsin (AAC, 
polyclonal,  Behring, FRG);  a , -an t i t ryps in  (AT, 
polyclonal, Behring, FRG); CD 68 (clone KP-l, Dako, 
Denmark); S- 100 protein (polyclonal, Dako, Denmark); 
laminin (polyclonal, Radiochem. Lab. Behring, FRG; 
clone 2G6-A2, Boehringer, FRG; clone 4C7, Dako, 
Denmark; clone 4C12.8, Dianova, FRG); fibronectin 
(polyclonal, Langbein et al., 1990); desmin (clone 
D-33, Dako, Denmark); pan-cytokeratin (clone KL-1, 
Dianova, FRG and clone Lu-5, Hoffmann-La Roche, 
Switzerland); neurofilament (clone 2F l  l ,  Dako, 
Denmark); GFAP (polyclonal, Dako, Denmark); and 
neuron-specific enolase (NSE, polyclonal, Dako, 
Denmark). 

After incubation with primary antibody and washing 
with TRIS buffer, sections were treated with rabbit 
anti-mouse yIG immunoglobulin, and then with 
the mouse APAAP-complex (both Dako, Denmark). 
In case of polyclonal primary antibody additionally 
a secondary mouse anti-rabbit immunoglobulin 
(Dako, Denmark) was introduced. These incubations 
were made for 30 minutes at room temperature. To 
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i nc rease  t h e  s t a i n i n g  in t ens i ty ,  t he  incuba t ion  s ~ ~ p p l e m e n t e d  with 0.25 mmol/l levarnisole (Sigma, 
wi th  t h e  r abb i t  a n t i - m o u s e  i m m u n o g l o b i ~ l i n  a n d  USA). 
wi th  t h e  APAAP-complex  was  r epea ted  twice .  In o n e  c a s e  wi th  a s t rong  laminin  s t a in ing  the  
Naphtol -AS-bi-phosphate  (S igma ,  U S A )  and  new APAAP-technique was replaced by indirect fluorescence 
fuchs in  ( M e r c k ,  FRG) w e r e  used a s  s u b s t r a t e  technique for better photographic documentation; FITC- 
and developer. respectively. To  inhibit endogenous  labelled anti-mouse antibodies (IFIN. FRG; Kosrnehl et 
t i s s ~ ~ e  en7yme activity. the developing solution wils al.. 19902). 

Fig. 1. lmmunohistochemical demonstrat~on of single ep~topes reactlng with antibod~es lo S-100 proteln (a) and desmln (b) In MFH (arrowheads; 
APAAP-technique, haematoxylin counter staining; X 250). Visualization of focal pericellular laminin matrix expression in MFH (c. APAAP-technique, 
haematoxylin counter staining; d, indirect immunofluorescence technique, same case, X 250). 
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Results 

All 30 MFH showed a strong reaction to the so called 
histiocytic markers (antibodies to AT, AAC, CD 68; c.p. 
Binder et al., 1992) in most giant cells as well as in some 
polygonal cells. In addition, CD 68 was expressed in few 
spindle cells. 

A positivity for S-100 protein (12 cases) and desmin 
(4 cases) was restricted to few single cells that were 
haphazardly distributed within the tumour (Fig. la,b). In 
two of these cases S-100 protein- and desmin-positive 
cells were seen within the same tumour. In 16 cases a 
focal pericellular laminin staining was detected 
independent of vascular stromal formations. Laminin 
was distributed in the pericellular space in the form of 
small strands (Fig.  Ic ,d) .  Moreover, some of the 
pleomorphic tumour giant cells exhibited a cytoplasmic 
laminin positivity. Local laminin staining could be seen 
in all tumours showing S - l 0 0  protein- or desmin- 
positive cells, but not in every case laminin-positive foci 
did show S-100- or desmin-positive cells. Only in 2/16 
cases of a laminin positivity in  MFH desmin- andfor 
S- l00 protein-positive cells were completely absent. The 
laminin staining with the polyclonal antibodies was 
more extensive, but also by the used monoclonals a 
reproducible immunostaining of pericellular laminin 
depositions was achieved. 

In MFH areas with only a clear storiform growth 
pattern and without giant cells, laminin was regularly 
lacking. 

Fibronectin could be visualized in all MFH. The 
staining was seen throughout the whole tumours, but 
with quantitatively local variations. 

Staining for cytokeratins, neurofilaments, glia- 
filaments, or NSE was absent in all cases. 

specific tumour entity, a final common pathway of 
sarcoma progression or a histogenetic progenitor of 
otherwise differentiated sarcomas (Brooks. 1986; 
Dehner, 1988; Roholl et al., 1988), the local expression 
of laminin in MFH may be taken as an indicator of the 
start or endpoint of such modulation processes. In an 
experimental rhabdomyosarcoma model the modulation 
of phenotype from dedifferentiated (MFH-like) tumours 
to sarcomas, showing a rhabdomyosarcoma phenotype, 
was also associated with the formation of extracellular 
laminin matrix (Kosmehl et al., 1990b; Vogel et al., 
1991). 

Because laminin affects growth and differentiation of 
mesenchylnal cells (so called structural growth factor), 
modulates the cellular susceptibility to growth factors 
and moreover shows structural homology to epidermal 
growth factor (Bissell et al., 1982; Bissell and Ram, 
1989; Engel, 1989; Anderson et al., 1990), investigations 
concerning the relation of extracellular matrix and 
growth factors for phenotype expression may contribute 
to understanding differentiation processes in sarcomas. 

From the diagnostic point of view a focal laminin 
positivity in MFH should initiate the search for atypical 
cellular differentiation. Furthermore, the question arises 
whether or not MFH has been mimicked by an otherwise 
differentiated sarcoma (so called secondary MFH). 
Because the definition <<MFHn allows single cells to 
occur with other antigenic s i tes  than usual in 
fibrohistiocytic cells (Dehner, 1988) focal laminin 
staining per se is not sufficient to exclude a MFH 
diagnosis. 
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