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An important feature of postnatal growth and regeneration of the mammalian liver is 
that an important role in these processes is played by somatic polyploidization, which is 
accompanied by the appearance of a population of binuclear cells, averaging 17-20% of the 
total number of cells [3, 7, ii, 15]. The possible mechanism of formation of these cells 
is considered to be amitotic division of the polyploid nucleus [3, 7, 8]. The number of 
binuclear cells in the mammalian liver is subject to regular changes in postnatal develop- 
ment during the 24-h period with changes in the functional load on the organ [i, 8, Ii]. 
A considerable (3-10-fold) decrease in the number of binuclear cells has been described in 
the rat, rabbit, mouse, and monkey liver in the early stages after partial hepatectomy 
[2, i0, Ii]. It has been suggested that binuclear cells are the source of formation of 
mononuclear tetraploid [i0, 15] cells, although there are data [14] to show that there are 
no significant changes in the number of binuclear and polyploid cells in the regenerating 
rat liver in different age groups and that regenerative growth of the organ is entirely on 
account of an increase in the number of cells. 

In this investigation changes in the number of binuclear cells were studied over a 
period of time in the chicken liver during postembryonic development and after partial 
hepatectomy. This subject has not been studied previously [4, 6, 12]. 

EXPERIMENTAL METHOD 

The intact and regenerating liver of chickens aged 40 days, 5-6 months, and one year or 
more was studied. Part of the right lobe, accounting for 1/5-1/4 of the weight of the liver, 
was removed from the experimental birds. Material for investigation was taken from the re- 
sected lobe and from the left, intact lobe. Pieces of liver were fixed in Bouin's and Carnoy's 
fluids and processed by the usual histological methods. All experimental and control birds 
were killed at the same time of day. 

EXPERIMENTAL RESULTS 

Binuclear cells are rarely found in the intact chicken liver at the age of 40 days and 
they account on average for not more than 0.3% of the total number of cells (Table I). 

The number of binuclear cells in both lobes one day after resection of the liver in 
chickens aged 40 days was increased more than threefold. Later their number continued to 
rise, to reach a maximum 15-30 days after the operation, when it was 5-6 times higher than 
the control. The number of binuclear cells in the liver two months after hepatectomy was 
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TABLE i. Changes in Number of Binuclear Cells in Regenerating Liver of Chickens 
Aged 40 Days, 5-6 Months, and One Year 

Age of birds 

40 days 

5--6 months 

1 year 

No. of 
birds Time of observation, days 

Zone of resection 

No~ of binuclear 
cells, percent % of control 

Left intact lobe 

Control 
1 
5 

15 
3O 
60 

Final control 

Control 
3 
5 

10 
20 
30 
60 

Final control 

Control 
1 
5 

15 
30 
60 

Final control 

0,19-+0,01 
0,63-+0,25 
0,73-+0,1 
1,14-+0,22 
1,03-+0,28 
0,39-+0,05 
0,28-+-0,03 

0,36• 
0,43-+0,1 
0,59-+0,19 
0,564-0,15 
0,63-+0,06 
0,7-+0,18 

0,57-+0,16 
0,4-+0,07 

0,51-+0,04 
0,74-+0,25 
0,78-+0,12 
1,08-+0,22 
1,2• 

0,49_0,09 
0,51-+0,02 

331,6 
384,2 
600,0 
542,1 
139,3 

119,4 
163,9 
155,5 
175 

194,6 
142,2 

145,1 
152,9 
211,7 
235,3 
96,1 

no. of binuclear 
cells, percent 

0,27-+4-0,07 
0,80_+0,25 
0,86___0,96 
1,11-+0,26 
1,23-+0,45 
0,44-+0,04 
0,31-+0,03 

0,35-+0,05 
0,6-+0,05 

0,83-+__0,26 
0,84+0,14 
0,83__.0,07 
0,84-+0,15 
0,55-+__0,09 
0,45-+0,14 

0,52-+-0,02 
0,874-0,26 
1,07• 
1,05+__0,1 
1,09+0,25 
0,524-0,2 
0,52• 

% of control  

293,6 
318,5 
401,1 
455,5 
141,9 

166,6 
230,5 
222,2 
230,5 
233,3 
122,2 

167,5 
205,8 
201,9 
209,6 
100 

considerably reduced, but it was still 40% above the control value. 

The number of binuclear cells in the liver of chickens aged 5-6 months months was a 
little greater (Table I). Partial hepatectomy also caused an increase in their number in 
this group of birds. A maximum was reached 20-30 days after the the operation. The number 
of binuclear cells was smaller two months after the operation, but it was still higher than 

the control. 

The number of binuclear cells in the intact liver of chickens aged one year or more 
was very slightly increased. The dynamics of the change in the number of these cells after 
partial hepatectomy obeyed the same rules as in younger birds. In chickens of this age 
group the number of binuclear cells in the liver returned to the control value two months 

after the operation. 

Postembryonic growth of the liver in chickens, just as in mammals, is thus accompanied 
by an increase in the number of binuclear cells. However, their maximal number, observed in 
chickens one year old, did not exceed 0.55% of the total number of cells. 

Partial hepatectomy in chickens, unlike in mammals, caused an increase in the number 
of binuclear cells in the period of most rapid regenerative growth of the organ. When this 
phenomenon is appraised it is important to bear in mind that regenerative growth of the 
liver in chickens takes place mainly on account of hypertrophy of the cells [5]. A high 
percentage of cells with very large nuclei, probably polyploid, is formed under these cir- 
cumstances [ii]. So far as mitotic cell division is concerned, when regeneration of the 
liver was studied in chickens of different age groups, few mitotically dividing cells were 
observed (in the intact chicken liver mitosis is an extremely rare event). Under these 
circumstances the formation of new binuclear cells as "an additional means of intensifying 
cell metabolism" [3], is a compensatory reaction under conditions of increased functional 
load in the first month of regeneration of the organ. During the second month of regenera- 
tion the number of binuclear cells is reduced. On the basis of these observations and also 
of conclusions drawn by the workers cited above, it can be postulated that these cells become 
the source for formation of polyploid cells. 
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