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Summa

The mainrr}rl1aturation stages of Norway rat megakaryocytic series, megakaryoblasts and mature megakaryocytes,
stained by silver for demonstration of argyrophil nucleolus organizer regions (AgNORs) were investigated to
provide basic information on the number of nucleoli and interphasic AgNORs in these cells. The results showed
that megakaryoblasts as well as mature megakaryocytes possess numerous nucleoli; their number and also the
number of AgNORs is significantly higher in less mature than in more mature cells. The number of AGQNORs in
megakaryocytes of the Norway rat and man are virtually the same, although the numbers of nucleolar organizers
per haploid chromosome set differ markedly. This fact leads to the conclusion that the number of interphasic
AgNORs depends on the function and metabolic state of the cell rather than on the number of nucleolar
organizers.
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Introduction

Blood cells and their precursors are a very
convenient model for studying changes in the nucleoli
and their activity in the course of differentiation and
maturation processes. The decrease of rRNA
biosynthetic activity in blood cells is reflected in a
change of the proportion of the main nucleolar types in
maturing cells as well as by a gradual decrease in the
number of interphasic AgNORs, representing the

been reported in human megakaryocytes only
(Matolcsy et al. 1992). To provide quantitative
information on the number of nucleoli and their
activity in rRNA synthesis in both main maturation
stages of the megakaryocytic  series, ie.
megakaryoblasts and mature megakaryocytes, we have
studied this in white Norway rats.

active portions of nucleolus organizing regions (NORs)
of mitotic chromosomes (Busch and Smetana 1970,
Grasso et al. 1963, Likovsky and Smetana 1981, 1990,
Smetana 1980, Smetana et al. 1975, Smetana and
Likovsky 1984).

In cells of the megakaryocytic series, i. e.
precursors of blood platelets of mammals, the number
of nucleoli and their activity in the sense of rRNA
synthesis under physiological conditions has hitherto

Materials and Methods

Six male Wistar (130-150 g, conventional
Velaz breed) were killed by cervical dislocation under
ether anaesthesia. Smear preparations from the
samples of bone marrow, taken from femurs
(Schermer 1958) were stained for demonstration of
silver stained nucleolar proteins (Likovsky and
Smetana 1981), and poststained by 0.01 % aqueous
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solution of methylene blue. In every smear preparation,
the nucleolar coefficient, i. e. the average number of
nucleoli per cell (Busch and Smetana 1970) and the
number of interphasic AgNORs per cell were
estimated in 50 megakaryoblasts and 50 mature
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megakaryocytes (Williams and Levine 1982) of each
animal.
From these results the sample means =+

S.E.M. were calculated; the differences between means
were evaluated by the paired t-test.

Fig. 1

Megakaryoblasts (MB) and
megakaryocytes (MC) stained by
silver for AgNORs, without
poststaining (x740).
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Distribution of the number of nucleoli in rat megakaryoblasts and megakaryocytes.
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Results

Both investigated maturation stages of
megakaryocytic series of the rat were characterized by
the presence of numerous nucleoli in their nuclei
(Fig. 1). The number of nucleoli per cell was higher in
megakaryoblasts than in mature megakaryocytes
(Fig. 2); the value of the nucleolar coefficient being
significantly higher in the former than in the latter
(Table 1).

The number of interphasic AgNORs per cell
(Fig.3) as well as their average number per cell
(Table 1) was significantly lower in the mature
megakaryocytes than in the megakaryoblasts.
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Nucleoli and AgNORs of Megakaryocytic Line Cells

Table 1

The number of nucleoli per cell (nucleolar coefficient)
and number of AgNORs per cell in rat
megakaryoblasts and mature megakaryocytes.

Megakaryoblasts Megakaryocytes

Number of nucleoli  19.72+0.41 13.18+0.77"

Number of AgNORs 55.08+6.02 27.00+1.25"

Data are means+S.E.M.
(P<0.01) from megakaryoblasts

* significantly  different

30 r
[ megakaryoblasts
% [ ] megakaryocytes
. 20 A
e M
Q
2 g
) s/
= 10 r 2
0] 7
O %
7 4 2
=12 19-24 31-36 43-48 55-60 67-72 79-84 91-96 103-108
13-18 25-30 37-42 49-54 61-66 73-78 85-90 97-102 109-114

number of AgNORs per cell

Fig. 3

Distribution of the number of AgNORs in rat megakaryoblasts and megakaryocytes.

Discussion

The observed high number of nucleoli
(nucleolar  coefficient) in the cells of rat
megakaryocytic series and their great variation can be
related to polyploidy of these cells, which can vary in
rat megakaryocytes from 4 N to 64 N (Odell et al
1965). The polyploidy leads to the increase of NORs,
and, therefore, also to an increase in the number of

nucleoli. The lower number of AgNORs in mature
megakaryocytes compared to megakaryoblasts reflects
the decrease of nucleolar biosynthetic activity in the
sense of RNA transcription level of cell activity during
maturation (Jordan and McGovern 1981, Kacerovska et
al. 1980, Likovsky and Smetana 1981, 1990, Ochs and
Smetana 1989, Smetana and Likovsky 1984, Trere et al.
1989) and is in accord with contemporary knowledge.
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As the counts of AgNORs in human (Matolcsy
et al. 1992) and rat (our results) megakaryocytes
appeared to be practically identical, it may be
concluded that the number of nucleoli and AgNORs
depends rather on the cell metabolic activity than on
the number of nucleolar organizers in the haploid
chromosome set, which strikingly differ between the
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Norway rat and man (three and five, respectively)
(Kohno et al. 1979, Trent et al. 1981, Yosida 1979).
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