CHARACTERIZATION OF NUCLEOLAR -
ORGANIZER REGIONS (NORs) IN BENIGN AND
MALIGNANT EPITHELIAL BREAST LESIONS

By
Soheir M. Sirag and Wagiha M. Kandil

From
The Department of Pathology, Faculty of Medicine,
Mansoura University
Ascevied for Puplication : 11/12/1990

INTRODUCTION

Nucleolar organizer regions
{NORS) are segments of DNA which
are present in the nucieoli of cells and
which possess ribosomal RNA genes.
These genes are transcribed by RNA
polymerase | to ribosomal RNA, (Egan
et al.,, 1987 and Egan and Crocker,
1988). So, they are of vital signifi-
cance in the protein synthesis by the
cells. Accordingly, their number and or
configuration may reflect ceilular and
nuclear activities that may character-
ize phenomena such as hyperplasia,
transformation ‘and neoplasia,
(Ruschoff et al., 1989).

The argyrophilic staining of nucleo-
lar organizer regions assdciated pro-
teins (Ag - NORs) has largely been
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the province of the cytogeneticist until
recent modifications to the method
which have enabled the technique to
be applied to paraffin sections and ap-
peared to possess potential value in
the diagnostic histopathology, (Egan
and Crocker, 1988). Many authors,
(Ploton et al., 1986; Crocker and Shil-
beck, 1987; Smith and Crocker, 1988
and Derenzini et al.,, 1989) have fo-
cused their attention mainly on the in-
creased number of NORs to differen-
tiate mal ignant from normal, reactive
and benign neoplastic cells.

Therefore, the aim of the present
study is to characterize NORs in be-
nign and malignant epithelial breast
lesions to facilitate the resolution of
well - known diagnostic problems
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facing the histopathologist wﬁo is in-
volved in the diagnosis of breast le-
sions. The simplicity and speed of this
method if reliable would make it a use-
ful mean in the diagnosis of breast le-
sions.

MATERIAL AND METHODS
72 epithelial breast lesions were in-
vestigated. Lymphocytes of the breast
stroma as well as the endothelium of
the blood vessels were examined and
used as control cells.

Paraffin processed sections from
the breast lesions were cut at thick-
ness of 3 - 4. They were dewaxed ,
rehydrated through ethanols to deion-
ized water and then stained by the fol-
lowing :

(I) Haematoxylen and Eosin for :
a- Histopathological typing of the
different lesions.

b- Histological grading of the malig-
nant lesions. This was as-
sassed by the point method ac-
cording to Bloom
Richardson, (1957).

and
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c- Argyrophil silver colloid tech-
nique for NORS demonstration.

The staining solution was prepared
by dissolving gelatin in 1 % acquous
formic acid at a concentration of 2%.
This solution then mixed 1 : 2 volumes
with 50% aquous silver nitrate to give
the final working solution. This was
dropped on the sections and left for 60
minutes at room temprature, after
which they were washed with deion-
ized water. Then they were taken to
xylene and mounted in D.P.X. No
counterstain was used, (Crocker et al.,
1988).

The Ag-NORs were seen as black
dots or blebs within the nuclei of the
cells and in each lesion 200 cells were
examined using the oil immersion
lens. The number of Ag - NORs per
nucleus were counted and in the
present study we counted all silver
dots inside the nucleus but when lying
in groups each cluster (almost agrre-
gated nucleoli) treated as one dot,
(Crocker et al., 1989). The mean num-
ber of Ag NOR5 was calculated and
the differences between the different
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lesions and the control cells were sub-
mitted to analysis by the student's t-
test.

In addition to the quantitation anal-
ysis of Ag - NORS careful observa-
tions as regards the distribution of Ag
- NORS within the nucleus and the
Ag- NORs sizes were performed in
the present study.

RESULTS

(1) Histopathological typing :

The breast lesions included in the
present study was classified into 36
benign and 36 malignant lesions. The
benign lesions comprised 8 fibroaden-
omas, 3 papillomas, 10 sclerosing
adenosis and 15 epitheliosis. The ma-
lignant lesions included 10 intraduct
carcinomas and 26 invasive carcino-
mas. The latter comprised 20 schir-
rous, 2 encephaloid, 1 mucinous and
3 lobular carcinomas, (Table 1).

(2) Histological Grading :

Grade | (well differentiiated) Was
encountered in 6cases of invasive car-
cinoma (23.1%), Grade Il (moderately
differentiated) in 14 cases (53.8%)
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and Grade Il (poorly differentiated ) in
6 cases (231 %), (Table Il ).

(3) NORs Characterization :

The cells of the benign epithelial
breast lesions were characterized by a
regularly clustered distribution of Ag -
NORs that are rather uniform in size.
The Ag - NORS counts in the epithe-
lial cells in this group of lesions re-
vealed that fibroadenoma possessed
the least count (mean = 1.58 ). This is
followed by papilloma (mean 1.93)
and sclersoing adenosis (mean
1.85). Epitheliosis had slightly higher
counts than the other benign lesions
(mean = 2.36 but it was statistically in-
significant comparing to the control
cells { mean :- 1.1). l

In contrast, generally, the malig-
nant lesions contained higher Ag -
NORs count than the benign lesions,
the detailed resuits were illustrated in
(Table 1). In addition to an increased
number of NORs, malignant ceils
were characterized by an irregularly
scattered distribution of NORs
throughout the nucleus and by a hete-
rogeneity in their sizes.
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It has been observed that, about
half of the cases of both epitheliosis
and intraduct carcinoma were over-
lapped in the NORs count range of 2 -
3 . However the remaining half of in-
traduct carcinoma clearly had a higher
NORS count' (Fig.l).

Another finding in the present
study which has attracted attention is
that the' mucinous carcinoma pos-
sessed few NORS number inspite of a
general trend for the invasive carcino-
ma toward increased NORs counts.

Correlation between NORS and
histological findings revealed that
there was a clear trend towards higher
counts in the higher histological
grades, (Table 2)

DISCUSSION

NORs are loops of DNA present in
the nucleoli of cells and which trans-
cribes to ribosomal RNA. They are lo-
cated on the short arms of 10 acro-
centric group G(13 - 15) and group G
(21 - 22) chromosomes. Therefore,
theoritically, in man 20 NORs sites
should be demonstrated in a normal
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diploid cells, (Stahl, 1982 and Crocker
et al., 1988). But, however, the nucle-
olus is not a constant structure, for it
dispersses during mitotic cell division
and reorganizes afterwards, Immedi-
ately after mitosis the nucleus of a giv-
en cell will contain ten separate min-
ute nucleoli , each formed around a
NOR bearing chromosome but these
associate rapidly to form the usual sin-
gle nucieolus in the resting cell, (Field
et al., 1984 and Crocker & Nar, 1987).
Since tumours behave differently and
are functionally distinct, it is not sur-
prising that the mean numbers of Ag-
NORS is also different, (Egan et al.,
1987). This hypothesis is supported
by an initial study performed by Ploton
et al., (1986) that revealed two dots
pernucleus of hyperplastic prostate
but several in malignant prostatic
cells. Similarly it has been shown that
naevocellular naevi and melanocarcin-
oma have significantly different mean
numbers of Ag-NORS (Crocker and
Shilbeck, 1987). However, Ashworth
and Helliwel (1988) contradict this hy-
pothesis and denied that the num-
ber of Ag - NORS does not distin-
guish normal from either dysplastic
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epithelium or invasive carcinoma of
the larynx.

In the present study we have ap-
plied the Ag - NORs technique to the
different breast lesion to analyze their
NORs characterization and to assess
the usefullness of this novel technique
in resolution of the problems related to
the distinction between epitheliosis /
papillomatosis and intraduct carcino-
ma, sclercsing adenosis and tubular
carcinoma. It has been showed that in
the present study, the cells of the be-
nign epithelial lesions of the breast
contained less mean Ag- NORs count.
in addition, they were regularly distrib-
uted and uniform in size. On the other
nand more numerous Ag- NORs were
noticed in the cells of the malignant le-
sions with the exception of the muci-
nous variety. Moreover, they showed
a characteristic distribution pattern as
they were highly irregularly distributed
within the nucleus and their sizes
were very variable.

The less Ag- NORs number ob-
served in the cells of the benign le-
sions can be explained by the fact that
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a benign lesion proliferate slowly with
small number of cells in mitosis while
the majority are resting or relatively in-
active with Ag-NORs remain tightly
bound and aggregated within one or
two nuclei. This explain also the regu-
larity of Ag-NORs and the uniformity
of their sizes.

In contrast, the apparent increase
in the mean Ag-NORs count of the
malignant cells could be explained by
several factors . The first factor is that
the cell proliferation is so active that a
large compartment of the cells are
continuously present in mitosis with
resultant nucleolar dissociation and
disaggregation, (Macartney, 1988).
The second factor is that the elevated
Ag-NORs count is attributed to the in-
creased transcriptionally active riboso-
mal DNA sites in order to meet the in-
creased demand for protein synthesis
in these actively proliferating cells
(Crocker et al., 1988 & Hall et
al.,1988). A third explanation provided
by(Underwood & Giri, 1988) is that
there is a defect of nucleolar associa-
tion after mitosis and the NORs re-
main dispersed. Lastly, the increased
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NORs count in the malignant cells
may be due to increase in the cell
| ploidy (aneuploidy) with the resultant
real increase of Ag-NORs bearing
chromosomes, (Howat et al.,, 1988
and Underwood & Giri, 1988).

From all these explanation the first
one is strongly éupported in a recent
investigation performed by (Derenzini
et al.,, 1989) who reported that the

quantity of NORs is directly propor-

tional to the division rate of the cells,
being completely independent of chro-
mosomal aneuploidy and the in-
creased transcriptionally active DNA
sites, Accordingly, we suggest that the
less Ag-NORS count in the cells of the
mucinous carcinoma may be attribut-
ed to that the cell function was direct-
ed toward secretion rather than divi-
sion. This speculated explanation is
an indication for the better differentia-
tion and the well recognized favoura-
ble prognosis of the mucinous carcin-
oma reported by Norris and Taylor,
(1965) and Gallager (1984).

It must be stressed that papilloma

was distinguished from intraduct
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carcinoma and sclerosing adenosis
from tubular carcinoma on the basis of
their Ag-NORs count in the present
study. However, inspite of the mean
count of Ag-NORs of epitheliosis and
intraduct carcinoma was statistically
differ, but their ranges overlap at the
region2 -3

Therefore this provide a potential
for error in distinction between these
two lesions. In this respect other crite-
ria of Ag-NORs such as their distribu-
tion pattern and sizes may be of help
in the resolution of such diagnostic
problem.

In conclusion , our finding has
been offered that Ag-NORs constitute
a parameter that could facilitate the
resolution oF some well-known diag-
nostic problems in the breast when
both quantitative and qualitative analy-
sis are taken - together - in account.
The rapidity of the method of staining,
the ease of interpretation and being
inexpensive add advantages to it. Fur-
thermore, since NORs number in-
creased with the grade of malignancy,
therefore it can provide an information
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about the proliferative status of the
cells and so it can be used as a prog-
nostic factor supplementary to other
prognostic indices in breast carcinoma

SUMMARY
This study Was conducted on 36
benign and 36 malignant epithelial le-
sions. They were processed as paraf-
fin sections and atained with :
I) Hx . &E. for :
a- Histopathological typing of the
different lesions
b- Histopathological grading of
the rnalignant lesions.

2) Argyrophil silver colloid tech-
nique for NORs demonstration .
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It has been shown that, in the
present study, NORs can differentiate
between benign and malignant le-
sions, a finding which facilitate the
resolution of some well-known diag-
noctic problems in the breast. The ra-
pidity of the method of staining, the
ease of interpretation and being ines-
pensive add advantages to it. Moreo-
ver, NORs number in malignant le-
sions can provide an information
about the proliferative status of the
cells and so. it can be used as a prog-
nostic factor supplementary to other
prognostic indices in breast carcino-
ma.
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Table ( 2 ) : The relationship between Ag - NORs and the histological grades in invasive breast

carcinoma
Grade No . % Ag - NORs Count
(Mean+S.D)
Grade | 6 23.1 4.1+1.12
Grade |l 14 53.8 5.18+0.98
Grade Il 6 23.1 6.2+1.04
Total 26 100 %
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Fig.1 : lllustrates the distribution of the cases of epitheliosis and intraduct car-
cinoma among Ag-Nor count range.
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Fig. (2) : Section of the breast show- Fig. (4) : Section in intraduct carcino-

ing epitheliosis Argyrophilic ma of the breast. The cells
stain ( X 40 ). showning higher Ag-NORs
count than epitheliosis
{ X 100).

Fig. (3) : The same previous section Fig. (5) : Section in infiltrating duct
carcinoma of the breast with_

2 / nucleus ( X 100 ). high Ag-NORs in their cells
(X :44).

with oil immersion showing 1-
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Flg. (6) : The same previous section Fig . (8) : The same previous section
with higher magnification with higher magnification
(X100). (X 100).

Fig. (7) : Section in lobular breast car- Flg . (9) : Section in_ mucinous carcin-
cinoma . The cells show high oma of breasst showing low
Ag - NORs count (X 40). Ag - NORs count (X 40) .
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