
O N C O L O G Y  

EFFECT OF BIOMYCIN ON INDUCTION OF LIVER 

TUMORS IN MICE 

Z. A. Pyleva and M. Ya. Vysheslavova UDC 616.36-006.6.-092.9-092-02:615.332 

Biomycin,  if injected into mice in the ear ly  stages of carcinogenesis  due to o -amino-  
azotoluene, acce lera tes  the development of l iver tumors .  

If biomycin is administered to an animal it is concentrated in the liver [2]. It leaves the l iver  with 
the bile for the intestine, where it is par t ly  absorbed, and reenters  the l iver .  Because of the long stay of 
the antibiotic in this organ, it may possess  an unfavorable effect on hepatic function. 

In the investigation descr ibed below the action of biomycin was studied on induced carcinogenesis  in 
the l iver.  

E X P E R I M E N T A L  M E T H O D  

Altogether 405 male hybrid CBA x C57BL mice weighing 18-20 g (at the beginning of the experiment) 
were used. The compound chosen as heptatotropic carcinogen was o-aminoazotoluene (OAAT) in 
1% solution in benzene, and it was  applied to a p re l iminary  shaved a rea  of skin in the in ter -  
scapular  region of the mice  three t imes a week for 11 months (total 130 applications). 

Fig. 1 

Fig. I. Hepatocellular carcinoma. Hematoxylin-eosin, 200x. 

Fig. 2. Carcinoma of bile ducts. Hematoxylin-eosin, 200x. 

Fig. 2 
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Biomycin,  d i s so lved  in d i s t i l l ed  water ,  was in jec ted  
subcutaneously  into the mice  in a dose  of 15 m g / k g  once 
da i ly  for  7 s u c c e s s i v e  days  at d i f ferent  s t ages  of c a r c i n o -  
genes i s  induced by OAAT. 

The an imals  of group 1 r ece ived  the ant ibiot ic  b e -  
fore  appl ica t ions  of OAAT began.  The f i r s t  appl ica t ion  of 
the carc inogen  was given on the day of the las t  inject ion of 
ant ibiot ic .  Mice of the second group began to r e c e ive  b io -  
mycin  at the same  t ime  as the f i r s t  appl ica t ion  of c a r c i n o -  
gen and continued to r e c e i ve  it dai ly  for  the f i r s t  week of 
the exper iment .  The an imals  of group 3 r ece ived  b iomycin  
on the 6th week of the exper iment ,  and those of group 4 on 
the 26th week. The mice  of group 5 (control) did not r e -  
ce ive  in jec t ions  of b iomycin .  

EXPERIMENTAL RESULTS 

The experimental results are given in Table i. In 

animals receiving biomycin before the beginning of applica- 

tions of the carcinogen and during the first week there- 
after showed considerable acceleration of the formation of 

liver tumors compared with the control, by one and three 
months respectively. In the group of animals receiving 
biomycin in the 6th week of the experiment, the first tumor 

likewise was found three months sooner than in the con- 

trols. The results in this table also show a marked in- 

crease in the percentage of animals with tumors (by 33 

and 37) in group 2 compared with the control at the 3rd 

and 4th months, while in group 3, receiving biomycin in 
the 6th week of the experiment, the number of animals with 

tumors only showed a tendency to increase. At later stages 

a gradual increase in the number of animals with tumors 

was observed in both the experimental and control groups. 
By the end of the experiment the number of animals with 
liver tumors in the experimental groups was not signi- 

ficantly different from the number in the control. 

In mice sacrificed before discovery of the first liver 

tumors, slight enlargement of the liver was found onemonth 
after the beginning of OAAT applications on macroscopic 

examination; subsequently small, solitary or multiple 

nodules as large as millet seeds, and of various colors, 
appeared in it. Gradually the visible changes in the liver 

increased, and sometimes the organ was considerably en- 
larged and its entire surface became granular. Less fre~ 

quently, large nodules appeared, and microscopic examina- 

tion showed them to be malignant tumors. 

Microscopically, one month after the beginning of the 
experiment, marked changes in the liver tissue were ob- 
served, consisting of " some increase in the size of the in- 
dividual cells and the presence of mitotic figures in larger 
numbers than in the normal liver. A little later, some 

atypical liver cells were observed: these were unequal in 
size, numerous binuclear or even polynuclear cells ap- 

peared, and in some cases giant cells were observed. The 
cell cytoplasm became reticular in structure and contained 
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a few vacuoles.  Diffuse hyperplas ia  and hypert rophy of the l iver  cells occurred,  leading to disturbance of 
the general  s t ruc ture  of the liver.  Near ly  all the tumors  were identical in s t ructure .  They were c lassed 
as hepatocel lular  carc inoma (Fig. 1). The tumor nodules consisted either of an i r r egu la r  accumulation of 
polymorphic,  atypical cells,  growing by infiltration, or  of l iver  cells of uniform size forming tubules. The 
l iver  cells differed sharply from normal .  They var ied considerably in size f rom small  to giant. The cyto-  
plasm was highly vacuolated. The nuclei were grea t ly  enlarged and their  shape highly abnormal.  

At the same time, in ve ry  r a r e  cases  tumors  consist ing of bile duct cells were observed,  the l iver 
cells containing retained bile in the form of brown granules (Fig. 2). Hence, this investigation revealed 
the development of many l iver  tumors ,  most ly  hepatocellular  carc inomas ,  and in animals receiving biomycin 
in the ear ly  stages of the process ,  tumor  formation occur red  much more  rapidly than in the control .  The 
reason must be a disturbance of t issue metabol ism.  It has been reported in the l i tera ture  that antibiotics 
of the te t racycl ine  group, especial ly biomycin,  have a direct  stimulant effect on metabol ism in animals [3]. 
Findings have also been obtained showing that chlor te t racycl ine  influences the synthesis of protein and nu- 
cleic acids, and also has an effect on enzyme activity [1, 4]. 

Investigations have also shown that besides biomycin, a culture of Streptomyces aureofaciens also 
sec re tes  cer tain growth-st imulat ing fac tors ,  notably vitamin B12 [2]. The effect of biomycin in stimulating 
carcinogenesis  in the present  experiments  may perhaps be associated,  therefore,  with the influence of this 
vitamin. 
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