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Summary. a-Sarcin is a cytotoxic polypeptide produced 
by Aspergillus giganteus. It suppresses protein synthesis 
in yeast and wheat germ extracts and has a purine-specific 
RNase activity. The substance has been tested for its 
antitumor properties in a series of induced tumor systems 
in mice such as sarcoma and carcinoma among others. 

Although some of the in vitro effects of a-Sarcin on 
certain cellular components have been elucidated, the 
biological effects leading to cellular damage are still 
obscure. 

In this work we analysed the morphological changes 
in tumor cells derived from human pulmonary adeno- 
carcinoma heterotransplanted and grown in naked mice, 
induced shortly (24 hours) after a single intratumoral 
injection of U-Sarcin (0.4 mgltumor). The results 
obtained were: 1) swelling of mitochondria; 2) cell 
necrosis with partial removal of necrotic cells by 
phagocytosis; 3) thickening of interlobular connective 
tissue; 4) hyperplasia of globet-cell-like clear cells. 
The mode of action concerning these cellular changes is 
presently uncertain. 

In view of the severity of these structural alterations it 
seems conceivable that a-Sarcin may enter the cell 
undergoing interactions with different intracellular 
structures. This would require a selective membrane per- 
meabilization, perhaps induced upon formation of com- 
plexes with negatively-charged membrane phospholipids. 
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Introduction 

The cytotoxin U-Sarcin (Olson, 1963) is a small 
protein consisting of a single polypeptide chain extracted 
from the mould Aspergillus giganteus. It exhibits 
antitumor activity against different types of tumors 
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within doses that are untoxic. Treatment of mice bearing 
sarcoma 180 with a-Sarcin have shown a sixfold 
difference between the minimal inhibitory level and the 
toxic level (Olson and Goerner, 1965; Olson et al.. 
1965). The amino acid sequence of a-Sarcin. which has 
an Mr of 16.987 (Sacco et al., 1983), is similar in limited 
regions to purine-specific RNase isolated from other 
fungi, and may harbour structural elements, which are 
closely related to the structure of the RNase T1 from 
Aspergillus oryzae (Erdmann et al., 1989; Ulbrich et al., 
1989). The a-Sarcin protein sequence is very homolo- 
gous (86%) to the Aspergillus restrictus toxins mitogillin 
and restrictocin (Lopez-Otin et al., 1984). 

It has been shown that a-Sarcin suppresses protein 
synthesis in yeast and wheat germ extracts and that it 
makes a specific cut in 28s rRNA of isolated yeast 
ribosomes (Schindler and Davies, 1977). The ribosome- 
inactivating effects -of a-Sarcin, restrictocin, and 
mitogillin have been studied in great detail (Fernandez- 
Puentes and Vazquez, 1977; Conde et al., 1978; Hobden 
and Cuntliffe, 1978; Fando et al., 1985; Ulbrich et al., 
1988). The precise position of the 28s rRNA cleavage 
site on rat liver polysomes was determined (Endo and 
Wool, 1982) and it was shown that the toxin exhibited 
these very specific cleavage 393 nucleotides from the 
3'-terminus of 28s rRNA yielding 3'-phosphate and 5'- 
hydroxyl termini. For unprotected RNA. after extensive 
digestion, cleavages after all the adenines and guanines 
have been reported for both single- and double-stranded 
regions (Endo et al., 1983). 

Little is known about the cellular or biological effects 
of a-Sarcin. The effect of U-Sarcin on picornavirus- 
infected cells was investigated and it could be demons- 
trated that 90% inhibition of protein synthesis occurred 
at 1 X lop' M, whereas no inhibition of translation was 
observed in uninfected cells even at a concentration of 
4 X 10-' M. Similar results were obtained with HeLa 
cells infected by adenovirus type 5 and with BHK cells 
infected by Semliki Forest virus (Fernandez-Puentes and 
Carrasco, 1980), suggesting that certain cytotropic or 














