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Administration of cortisone acetate to rats caused a decrease in the number of polyploid and binu. 
clear cells in the liver. Maximal incorporation of labeled thymidine was observed 40 h after discontinuing 
cortisone injections. L~bel was incorporated mainly into tetraploid nuclei. The number of labeled diploid 
nuclei 56 h after injection of thymidine was increased more than three-fold. It is suggested that this was 
due to direct division of polyploid nuclei. 

The suggestion has oRen been made that physiological regeneration in the liver takes place not only 
by mitotic cell division, but also by direct division of polyploid nuclei [1-5, 7]. 

The method which demonstrates most clearly the rate of different classes of liver cells is auto- 
radiography, and it has shown that labeled thymidine is incorporated into both mononuclear and binucle~r 
cells of different ploidy [8, 13]. 

The present investigation was carried out to study the dynamics of incorporation of thymidine-H 3 into 
mouse liver ceils after preliminary administration of cortisone to the animals as an agent causing degen-. 
erative changes in the liver [6]. 

EXPERIMENTAL M E T H O D  

Experiments were carried out on Cs mice weighing 20 g. Every day the mice received 4 injections 
of cortisone acetate (2.5 rag). Labeled thymidine was injected intraperitonea!ly in a dose of 1 pCi~g, 16, 
24, and40 h after the last injection of cortisone. The animals were sacrificed I h after injection of thy- 
midine-H 3. In addition, three mice receiving thyrnidine 40 h after injection of cortisone were sacrificed 
56 h after injection of thymidine. The liver was fixed in Carnoy,s fluid. Type M (Motion Picture Research 
Institute) emulsion was applied to sections 5 ~ in thickness and exposure took place for 22 days at 4% The 
number of labeled nuclei was counted in 5000 cells, counting the label separately in diploid, tetraploid, and 
polyploid ce i l s ,  and a l so  the unlabeled mi toses .  

TABT.R I. Changes in Number of Binuclear 
Diploid and Polyploid Cells (in ~00) after Injec- 
tion of Cor t i sone  

[T'ime after injection of cortisone (in h~ 
T oofoc,,. I "" I ,0 .... ,. 

Polyploid 16,0 14.2 50,6 81nucle.~r :~ 25.6 43.2 37.0 

EXPERIMENTAL R E S U L T S  

The number  of polyploid and b inuclear  ce l ls  in the 
l iver  16 h a f t e r  the las t  inject ion of cor t i sone was smal l  w 
but diploid ce l l s  were  numerous .  In the l iver  of adult  
mice under normal conditions few diploid cells are pres- 
ent [4, 5, 9]. The number of diploid cells fell sharply 
40 h after injection of cortisone (Table I), whereas the 
number of binuclear and polyploid cells increased. A sharp 
increase in the number of binuclear cells was noted to- 
ward the end of the experiments. 
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TABLE 2. Incorporation of Thymidtne-H 3 into Liver Cell 
Nuclei (number of labeled nuclei in 0 / ~  

Polyplold nuclei 0,15 I0.I 0,07 
Teuaploid " 0~$ 1,02 18.7 8,06 
Diploid " - -  0,07 2,51 7,62 
Blnucle~ celk ~ ~1'17 0,07_ 

Mitoses 

Total numbe.~ of mitoses 0,15 !,24 ~.,4 15,~ 
c~ '/,.) - 0.s 0.z 

During the first hours after ending the cortisone injections, incorporation of label was very slight 
(Table 2). Incorporation of thymidine-II ~ did not reach its maximum until 40h after the last injection of 
cortisone. 

At all times of the investigation label was. incorporated mainly into tetraploid nuclei. Post and Hoff- 
man [12, 13] consider that labeled tetraploid nuclei are in fact diploid nuclei in the phase of DNA synthesis 
which subsequently divides by mitosis. In our experiment the number of mitoses was very small and no 
labeled mitoses whatsoever were found. 

Polyploid nuclei incorporated label particularly intensively at the 40-h'stage. The number of labeled 
diploid nuclei increased with an increase in time elapsing after injection of cortisone. The number of bi- 
nuclear labeled ceils was very small. The total number of labeled nuclei decreased over the period of 56 h 
after injection of labeled thymidine by almost 50%. During this period there was a marked decrease in the 
number of labeled polyploid and tetraploid nuclei with a simultaneous increase in the number of labeled di- 
ploid nuclei. Labeled diploid nuclei evidently appeared because of division of pol~loid and tetraplold ceUs 
whose nuclei had incorporated label 40 h after injection of cortisone. 

Probably many of the pol~"ploid nuclei in our experiment underwent simple division, as indicated, 
first, by the very small number of mitoses in general and, second, by the fact that the liver cell replication 
time (in mice, in particular) is very great [10, 11, 13]. It is e~idently by direct division of tetraploid and 
polyploid nuclei that the population of labeled diploid nuclei increases. The cell itself does not divide im- 
mediately after direct division of the nucleus, as shown by the increase in number of labeled bi-nuclear cells 
40 h after injection of cortisone. 
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