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Basal cell carcinoma and metatypic skin cancer were studied using the indirect im- 
munoperoxidase  technique. In basal cell carcinoma morphea- type  tumors  and in 
metatypic skin cancer tumor  cells contained contractile proteins, specifically, ~-actin 
and smooth muscle myosin. 
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Basal cell carcinoma (BCC), the most c o m m o n  
skin tumor, is characterized by a relatively benign 
course, locally destructive growth, and a low oc- 
currence of metastases [1]. The cases of metastasing 
BCC so far remain unexplained and they are gen- 
erally associated with specific variants of cancer [7]. 
There are detailed reports [11] of some BCC vari- 
ants, the number of which will obviously increase. 
Clearly, not only a further search for possible vari- 
ants of BCC but also a successive analysis of their 
properties is indicated. 

In 1980, WHO experts identified a distinct 
nosological entity and designated it basal squamous 
or metatypic skin cancer (MSC). This cancer dif- 
fers from BCC in a greater degree of malignancy, 
which is manifested in a considerable increase of 
the mitotic index and the number  of  pathological 
mitoses [2]. The objective difficulties of diagnos- 
ing MSC on histological preparations stained by 
routine methods motivate the search for additional 
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specific cell markers for the differentiat ion of  
MSC, BCC, and their variants. It is possible that 
specif ic  f ea tu res  in the  expres s ion  of  some  
cytoskeletal proteins can serve as such markers. 

In the present study we analyzed the expres- 
sion of a-actin, myosin, desmin, and vimentin in 
BCC and MSC. We also studied the proliferative 
activity of cancer cells by a histoimmunochemical  
method with the use of antibodies to the nuclear 
antigen of proliferating cells. 

MATERIALS AND METHODS 
Skin bioptates obtained from 50 patients aged 31- 
80 years were used in the study. T h e  bioptates 
were histologically classified by the appropriate cri- 
teria [5]. There were 42 cases of BCC (solid type 
25, morphea type 7, solid adenoid 5, and adenoid 
1) and 8 cases of MSC. Serial paraffin sections 
were deparaffmated, and treated with 3% H202 and 
0.5% bovine serum albumin for 20 min with each 
solution. They were then incubated (24 h at 4~ 
with monoclonal  antibodies to the smooth muscle 
cz-actin, including IA4 (Sigma) and HHF35 [10] 
clones, to desmin, vimentin (both Calbiochem), 
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Fig. 1. M o r p h e a - t y p e  BCC containing contractile proteins. 
identification of ~ - -ac t in  (b). x125 

and to the nuclear antigen of proliferating cells 
(PC 10, Dako) [12]; some of  the sections were 
incubated with rabbit antibodies to smooth-muscle 
myosin [4]. The sections were washed and succes- 
sively treated with rabbit antibodies to the light and 
heavy chains of mouse immunoglobulins and sheep 
antibodies to rabbit IgG conjugated with horserad- 
ish peroxidase (Sigma) diluted 1:100 in normal  
saline. The sections were developed with 3,3'- 
diaminobenzidme containing H202. Control prepa- 
rations were treated according to this scheme, but 
monoclonal  antibodies were replaced with nonim-  
mune  mouse IgG. Counting was performed at a 
100-fold magnification on preparations stained with 
hematoxylm. For BCC and MSC the total n u m -  
ber of nuclei and nuclei labeled with peroxidase 
were counted in 10 fields of view. 

Staining with hematoxylin and eosin (a) and immunoperoxidase 

specific a-actin staining was seen in the cells lo- 
cated at the periphery on the tumor  nodes. 

Subsequent staining of the sections with the 
other clone of anti-a-actin antibody (HHF 35) and 
with anti-myosin antibodies showed that these anti- 
bodies react with the cells of the same cancer type 
and stain them in a similar manner. Anti-vimentin 
antibodies stained all the tumor cells, whereas anti- 
desmin antibodies did not react with tumor cells and 
stained only small blood vessels in the derma. 

In all cases of BCC and MSC the antibodies 
to the nuclear antigen of proliferating cells stained 
some (6.5-42%) of the tumor  cell nuclei. This 
specific staining varied in intensity and was dis- 
tributed as granules in nucleoplasm. Generally, the 

RESULTS 

In 8 cases of a basalioma (16.6%) and 3 cases of  
MSC (37.5%) tumor  cells reacted with ant i -a-ac-  
tin monoclonal  antibody in histological prepara- 
tions of skin bioptates. The morphea-type BCC 
displayed the highest (4 of 7 cases) occurrence of  
o~-actm (Fig. 1); this was lower in solid-adenoid 
(1 of  5 cases), and was lowest in solid BCC (3 
of 25 cases). The reaction was manifested in a ho-  
mogeneous staining distributed all through the cy- 
toplasm with the exception of the nuclear zone 
(Fig. 2). In most cases (5 BCC and 2 MSC) ~- 
actin was detected in practically all tumor cells, 
which varied in the intensity of  specific staining. 
In two basaliomas a-actin was detected only in 
some cells, which were located randomly. In ad- 
dition, in one basalioma and in one MSC the 

Fig. 2. Distribution of cz-actin in BCC cell complexes 
(immunoperoxidase staining, • 
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Fig. 3. D i s t r i bu t ion  of p ro l i fe ra t ing  cel ls  in MSC cell  
complexes .  Immunope rox idase  staining with ant ibodies  to 
nuclear  antigen of proliferating cells, x320. 

proliferating cells were evenly distributed over the 
entire tumor; however, in one basalioma and in 
one case of MSC they were localized at the pe- 
riphery of the t umor  nodes, which, incidentally, 
coincided with a similar distribution of the cells 
containing a-ac t in  (Fig. 3). 

A quantitative comparison of the number  of 
proliferating cells in the tumors with and without 
contractile proteins revealed no significant differ- 
ences between them (Fig. 4). 

The results obtained indicate that  in some 
cases of BCC and MSC the tumor cells contained 
contractile proteins, specifically a-act in and smo- 
oth-muscle myosin. These proteins were detected in 
the large majority of tumor cells, which excludes 
the possibility of erroneous identification. Myofila- 
ments in morphea-type BCC were revealed earlier 
by electron microscopy [6]. Similar actin-contain- 
ing cells have been recently detected by immu- 
nochemical methods in 5 cases of BCC and were 
claimed to be a consequence of myoepithelial dif- 
ferentiation of tumor  cells [9]. The possibility in 
principle of myoid differentiation of epithelial tu- 
mors of other localization has been demonstrated 
in a number  of  studies [8]. 

Current concepts of carcinogenesis presuppose 
a genetic basis of  the pathology with a vast array 
of causes and mechanisms of tumor transformation 
[15]. Multiple genetic alterations may occur either 
in crucial regulatory genes or in the genes sup- 
pressing tumor  growth [14] or responsible for 
DNA repair [13]. This suggests the existence of 
numerous variants of BCC, as was postulated ear- 
lier [11] and then proved by a number  of  inves- 
tigations [3,9]. Consequently, myoepithelial differ- 
entiation can be regarded as one of the numerous 
variants of BCC. It is quite possible that  a simi- 
lar phenotype of  keratinocytes exists m health, 
and genetic transformation just stabilizes this kind 
of transformation. 

The use of antibodies to the nuclear antigen 
of proliferating cells allowed us to compare tumors 
with and without contractile proteins. These tumors 
displayed virtually the same proliferative activity. 
However, the proliferating activity of  MSC was 
considerably higher than that of BCC, which con- 
firms the results of previous studies [2]. 

Thus, in some cases of BCC and MSC the 
tumor cells contained contractile proteins (ot-actin 
and myosin), which may be a consequence  of 
their epithelial differentiation. 

The proliferative activity of the tumors whose 
cells contained contractile proteins did not  differ 
from that of BCC and MSC which did not ex- 
press these proteins. 

Fig. 4. Comparative analysis of proliferative activity of BCC 
and MSC cells, with (black bars) and without  {white bars) 
contractile proteins. 
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It is found that 3-deoxy-3-iodine-glucose (3D-I-glucose) enters both erythrocytes and 
tumor cells at a rate close to that of glucose entry. For tumor cells the total uptake 
of the preparation was 6-fold higher than for erythrocytes (1500 and 250 ~tM/mln. 
cells, respectively). Phosphorylated products of 3D-I-glucose were not detected; how- 
ever, the total amount of preparation in the probes dropped during incubation, indi- 
cating that it is metabolized by the cells. 

Key Words: 3D-f-oxyglucose; human erythrocytes; tumor cells 

The metabolism of saccharide derivatives is impor- 
tant and interesting from the viewpoint of applied 
problems of diagnostics and treatment of malignant 
neoplasms [1,3,4]. At the present time modified 
saccharides, for example, 2-fluorine-D-glucose, 
have found application not only in experimental 
oncology but also in climcal practice [5,6]. At the 
same time, the metabolic peculiarities of the ma- 
jority of saccharides have so far not been studied. 
It should be noted that, theoretically, iodine de- 
rivatives of glucose may carry both a diagnostic 
marker and therapeutic activity (t25I and 1~1I) to 
tumor tissues. 
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In the present work we studied the uptake of 
3-deoxy-3-iodine-glucose by normal and tumor 
cells in vitro. 

MATERIALSAND METHODS 

3D-I-glucose was synthesized at the Zelinskii In- 
stitute of Organic Chemistry, Russian Academy of 
Sciences. Its stability was checked by N M R  spec- 
troscopy. The concentration of 3D-I-glucose was 
measured by the orthotoluidine method [2]; the 
sensitivity of this method to the preparation is some- 
what higher than to glucose. Since the method is 
sensitive to all reduced saccharides, the contribution 
of glucose was determined in an Eksan-G analyzer 
(PZTM, Lithuania) based on the principle of a 
glucose oxidase electrode (3D-I-glucose cannot be 
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