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Figure 1~ The mean number of nucleoli (A) and the average number of AgNORs (silver stained nucleolar organiser
regions) (B) per nucleus in bone marrow blasts (1), promyelocytes (II), myelocytes (II1), pronormoblasts and basophilic
normoblasts (IV), polychromatic normoblasts (V), and megakaryocytes (V1) from healthy controls and patients with
myelodysplastic syndromes. *p < 0.01, **p < 0.001, RA and RAEB wversus control.

and myelocytes (r = —0.55, p < 0.05) which
seemed to result from the direct inhibitory
effect of blasts on RAEB haematopoiesis at the
level of maturating erythroid and granulocyte
elements. In contrast, the percentage of bone
marrow blasts and the mean numbers of
nucleoli in blasts were correlated closely with
the content of immature erythroid elements
in bone marrow (r=0.82, p <0.0002) and
their AgNOR nucleoli counts (r=0.78,
p < 0.0006). Moreover, a highly significant
correlation was also found between the num-
bers of erythrocytes and the numbers of
nucleoli in maturating erythroid elements
(r=0.78, p < 0.0006).

Discussion

This study evaluated haematopoiesis in differ-
ent stages of MDS by enumerating the
interphase ribosomal RNA cistron silver stain-
ing. Compared with controls, patients with a
stable clinical course (RA and RAS) had a ten-
dency to lower AgNOR scores. In addition, a
significant loss of AgNORs was found in eryth-
roid elements, promyelocytes, megakaryocytes,

and blasts of patients with RAEB and RAEB-t.
Since the numbers of AgNORs in haemapoi-
etic cells reflects their proliferative potential,
the level of differentiation, and the degree of
nuclear ploidy, the decrease of AgNORs in
MDS patients might be attributed to some
changes in these cellular parameters. Indeed,
the degree of nuclear ploidy in MDS mega-
karyocytes is known to be much lower than that
in controls.' " Therefore, low AgNOR counts
in RA and RAEB non-proliferating megakaryo-
cytes may be explained by hypo-
polyploidy of their nuclei. Indeed, it was men-
tioned earlier that proliferative activity of
erythroid elements from patients with MDS
was higher than that of controls only in the sta-
ble stages of disease, essentially decreasing with
progression of MDS from RA to RAEB-t.
Thus, our AgNOR score in blood forming ele-
ments from RA and RAEB patients was in
good accord with recently published findings in
relation to the progression from RA to RAEB
and RAEB-t. The absence of the expected
increase of ribosomal cistron activity in haema-
poietic progenitors at the RA stage might be
explained by extensive apoptosis.’
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Our findings showed that the AgNOR score
in promyelocytes from patients with RA corre-
lated closely with those of blasts (» = 0.7), Er-I
(r = 0.86), myelocytes (r = 0.71), and with the
content of bone marrow myelocytes (r = 0.5).
In addition, the percentage of bone marrow
promyelocytes showed a significant correlation
with the numbers of bone marrow myelocytes
(r=0.76) and white cell count (r=0.8). In
general these findings indicate a key role of
promyelocytes but not blasts (as shown previ-
ously in chronic myeloid leukaemia'’) in RA
haematopoiesis. In this context, it is notewor-
thy that the AgNOR score in promyelocytes
was inversely associated with their content in
bone marrow (r = —0.65, p < 0.003), suggest-
ing a preservation of some feedback mecha-
nisms at this stage of myelopoiesis. In contrast,
the numbers of AgNORs in Er-I and Er-II were
correlated closely with the numbers of these
cells in bone marrow (r=0.61, p <0.01).
Therefore, there may be a disturbance in a
similar feedback regulation in RA erythropoi-
esis.

According to our findings, a possible inhibi-
tory effect on MDS haemopoiesis was present
at the level of polychromatic normoblasts and
myelocytes from patients with RAEB. This
conclusion was based on a strong negative cor-
relation between the AgNOR counts in blasts
and polychromatic normoblasts and myelo-
cytes. Compared to blasts, AgNOR counts in
RA and RAEB megakaryocytes correlated well
with those in polychromatic normoblasts and
with the numbers of erythrocytes. In our opin-
ion, this observation suggests that megakaryo-
cytic and erythroid lineages arise from a
common precursor and have very similar
mechanisms controlling gene expression.

In conclusion, the AgNOR data illustrate the
usefulness of this method for detailed evalua-
tion of aspects of haematopoiesis in physiologi-
cal and pathological conditions. Moreover,
there is some indirect evidence that mega-
karyocytes can participate in a micro-
environment and/or stroma support and resto-
ration, including haematopoiesis of patients
with RA and RAEB.
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