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Experimental  leukemias developing in mice and ra ts  under the influence of ionizing radiation have 
been descr ibed by many invest igators  [1, 2, 4-6].  Leukemias of radiation etiology in rodents such as 
guinea pigs have been less intensively studied [7]. 

In the investigation now descr ibed,  the development of acute leukemia was studied in guinea pigs in 
late periods af ter  chronic i r radiat ion.  

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

Experiments  were ca r r i ed  out on 40 guinea pigs surviving af ter  a course  of chronic x - r a y  irradiat ion 
in a dose of 10 R daily, at a dose ra te  of 2-4 R/ ra in ,  6 t imes  a week (total dose 600 R over  70 days ; 
LD79/100). After  the course  of i r radia t ion had ended, observations were maintained on the surviving ani-  
mals  for one year .  The per ipheral  blood was investigated 10, 20, 30, 45, and 60 days af ter  irradiat ion,  and 
thereaf te r  once every  month. The sacr i f iced and dying animals were autopsied. Material  was embedded 
in cel loidin-paraffin wax and stained with hematoxyl in-eosin by Van Gieson 's  method. Impress ions  of the 
bone m a r r o w  and spleen were stained by Pappenheim's  method. 

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

During the 60 days af ter  the end of i r radiat ion the morphological  indices of the peripheral  blood of 
the i r radia ted animals re turned to the control  level. Four  guinea pigs developed acute leukemia in the 6th 
month and one in the 7th month. The leukemia was of aleukemic type in all 5 animals .  

The per ipheral  blood changes were charac ter ized  by a decrease  in the leukocyte count, marked 
neutropenia,  and by the appearance in 4 of the 5 guinea pigs of undifferentiated cel ls  - re t icu lar  cel ls  and 
hemocyCoblasts, often with morphological  signs of anaplasia,  while in the fifth guinea pig no pathological 
cel ls  could be found in the per ipheral  blood. 

The course  of the leukemia was very  rapid, so that not all the animals developed anemia.  The 
thrombocytopenia was well marked.  The absolute lymphocyte count in the peripheral  blood of most  animals 
was considerably reduced.  

The study of impress ions  of the hemopoietic organs showed an abundance of undifferentiated cells in 
the bone mar row,  with the a r re s t ing  of differentiation at the re t i cu la r  cell  - hemocytoblast  stage.  P rac t i -  
cal ly no mature  cel ls  of the myeloid or  e ry throblas t ic  se r ies ,  and pract ica l ly  no megakaryocy tes  were 
seen. An increased number of basophilic and eosinophilic leukocytes was found in the bone m a r r o w  im-  
press ions  of only one guinea pig. 

The impress ions  of the spleen and liver contained many foci of proliferat ion of undifferentiated cells 
of the same type as in the bone mar row.  

The resul ts  of the histological  investigation confirmed the hematological findings and demonstrated 
the replacement  of hemopoiet ic t i ssue  in the bone mar row of the flat and long bones of the guinea pigs with 
leukemia by homogeneous large cells  of hemocytoblast  type with basophilic cytoplasm and large  oval nuclei, 
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with coarse  chromat in  granules and one or  two nucleoli.  Reticular  cells were found in these cases  as a 
rule  in the per ipheral  a reas  of the bone mar row (bordering on the trabeculae).  Foci of proliferation con- 
sisting of myeloblasts ,  hemocytoblasts ,  and re t icu lar  cells  were localized in the red pulp of the spleen, in 
the central  s inuses and medu l l a ry  cords  of the lymph glands, and also in the parenchyma of the l iver .  

In the control group (28 guinea pigs) and also among the 30 animals surviving af ter  a single i r rad ia -  
t ion in doses  of 250-300 R (LD50_70/30) no case of leukemia was observed throughout the same period of ob- 
servat ion.  

Comparison of these resul ts  with those reported in the l i terature [7] revealed a number of differences 
concerning the speed and frequency of development of leukemia in guinea pigs, and also the type of cells  
prol i ferat ing in the bone m a r r o w  and the ext ramedul lary  foci. The cases  of acute leukemia observed by 
the authors  caused death of the guinea pigs by the 9 th - l l t h  month of life, i.e., 5-7 months af ter  irradiation.  
In the cases  described in the l i te ra ture  [7], leukemia developed in irradiated guinea pigs much later  (24- 
36 months) and it was of leukemic type. These differences may have been due to different conditions of i r -  
radiation. In this connection, it would be interest ing to study the importance of the radiat ion dose and dose 
rate  in leukemia formation.  
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