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Rat erythropoiet ic  se rum containing 0.5 unit erythropoiet in  (standard B) per  ml doubled the 
intensity of DNA synthesis in the skin of mice t rea ted  with 0.04 ml of 0.5% solution of 20- 
methyleholanthrene in benzene. It had no appreciable effect on normal  skin. An increase  in 
the intensity of DNA synthesis in the spleen was observed following administrat ion of this 
serum whether the carcinogen was applied o r  not. 

Erythropoietin,  as a nonspecific growth factor,  acce le ra tes  the induction of skin tumors  [3, 4]. As a 
specific s t imulator  of erythroid  proliferat ion,  erythropoiet in is also known to act on DNA-dependent RNA 
synthesis [2, 6-9]. 

In the present  investigation the action of erythropoiet in was studied on DNA synthesis in the skin of 
mice. DNA synthesis in the spleen, as an organ rich in cells of the ret iculo-endothelial  system, and which 
in mice also plays the role of an active organ of hematopoiesis ,  not less  important than the bone marrow, 
was determined at the same time. 

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

The usual method of his toautoradiography with tr i t iated thymidine (thymidine-H 3) with an activity of 
5 Ci /ml  [1] was used. The number  of labeled cells  in 70-80 fields of vision, each 10,000~ in diameter,  with 
a magnification of 20 • 60 of the microscope ,  was counted inthe skin in each specimen. Altogether in each group 
of the experiment  300 fields of vision were counted. For  the analysis  of the re sults the mean number  of labeled 
cell s per  10,000 p, length of the specimen was calculated. 

In the spleen all the labeled cells we re counted among 3000 cells  in each specimen under a magnification of 
10 • 60 of the microscope .  Altogether ineach  group of the experiment  12,000 cells were counted. Inthe analysis  
of the ~'e sults the mean number of labeled cells  per  300 cells  was calculated. 

In these experiments  72 female mice (CBA x C57BL) weighing 20 g were  used. Thymidine-H 3 in a 
dose of 2 g g / g  body weight was injected intraperi toneal ly in 0.2 ml physiological saline into the mice at 
7 and 10 A.M. and 1 P.M., 1 h before the animals were sacrif iced.  The 0.5% solution of 20-methylchol-  
anthrene in benzene was applied to the skin of the in terscapular  region in a dose of 0.4 ml. 

Each group was subdivided into subgroups A, B, and C depending on whether the thymidine was injected 
at 7 or  10 A.M. or  at 1 P. M. The mice of group 1 received an intraperi toneal  injection of 1 ml rat e ry th ro -  
poietic serum (EPS) containing 0.5 unit erythropoiet in  (standard B) [3-5] on the day before application of the 
carcinogen and during its application (at 11 A. M.); thymidine was injected for the f i rs t  t ime next day at 
7 A.M. The mice of group 2 received normal  serum instead of EPS and acted as the control to group 1. 
The mice of group 3 were  kept under s imi la r  conditions, the only difference being that they received physio-  
logical saline in the same volume as serum. The mice of group 4 received EPS under the same conditions 
as those of group 1, but instead of the carcinogen, 0.04 ml benzene was applied to the skin, The mice of 
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group 5 acted as the control to the preceding group and r e -  
ceived normal  serum. The conditions for  the mice in group 
6 were  the same, but these mice were  injected with physio-  
logical saline instead of serum.  

E X P E R I M E N T A L  R E S U L T S  

The resul ts  are  given in Table 1. EPS had no effect 
on DNA synthesis in normal  skin (comparison of the animals 
of group 4 with those of group 5, receiving normal  serum). 
However, in group 1 after  application of the carcinogen EPS 
stimulated DNA synthesis by compar ison with the control 
group 2. For  the sake of clari ty,  the mean values of the r e -  
sults for subgroups A, B, and C were calculated. For  in- 
stance, whereas  in group 1 there were  2.24 labeled cells, 
for  group 2 there were  1.09, i.e., EPS stimulated DNA syn-  
thesis  in the skin t reated with carcinogen up to twice the 
control level (P < 0.05). 

In the spleen an equivalent increase  in the intensity of 
DNA synthesis in the whole complement of cells was o b -  
served in animals receiving EPS, whether the carcinogen was 
applied or  not, i.e., in this case the erythropoiet ie  se rum ex- 
hibited its growth proper ty  i r respec t ive  of the action of the 
carcinogen. 

Administrat ion of EPS thus differed in its effect on 
normal  tissue and on t issue subjected to a single applica- 
tion of the carcinogen. A definite increase  in the intensity of 
DNA synthesis was observed in the skin of the mice af ter  
application of the carcinogen, i.e., the carcinogen in this 
case behaved as a "developer" revealing the nonspecific 
growth proper t ies  of the erythropoietin.  

These resul ts  suggest that prol i fera t ive  p roces se s  
are  intensified in t issue t rea ted  with the carcinogen and 
erythropoiet ic  serum. This must evidently be linked with 
the stimulation of carc inogenesis  observed by the wr i t e r  in 
the ear ly  stages af ter  administrat ion of this serum. 
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