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Abstract: Optical anisotropy in cell nuclei are
associated with a subcellular organisation of nucleus,
The differences in a breast adenocarcinomas toluidine
blue stained chromatin birefringence intensity indicate
differences in the chromatin stereoarrangement in cell
nuclei. In unstained paraffin sections origin of cell
nuclei birefringence could be due to nonhistone proteins

RESULTS

Toluidine blue staining was applied to breast
(fig. l). The difrerent cancer cell

adenocarcinomas smears

nuclei exhibit distinctive degree of optical anisotropy.

*ru

which appropriate conformational state developed
during the paraffin embedding procedure. The
unstained paraffin section cell nuclei birefringence
could be useful optical feature for survival prognosis of
patients with cancer.
INTRODUCTION
Cell nuclei anisotropy has been observed in two cases:
1) in the stained nuclei with anisotropic dyes such as
toluidine blue, rivanol, neutral red, etc.[1,2]; 2) in
unstained cell nuclei t3l. In the first case cell nuclei
anisotropy depends from orientation of dye molecules on
DNA filaments and stacking between them as well as
orientation of DNA filaments themselves in chromatin.
Thus in this case cell nuclei anisotropy reveals
compactization and DNA filament organisation in
chromatin. Nevertheless, in the range of breast carcinoma
cell lines with poor and high metastatic ability there is not
direct relation in birefringence enhancement despite of
chromatin condensation tU. Obviously at the moderate
chromatin density packing the conditions for toluidine blue
molecules preferential orientation are more engaged [4].
In the second case anisotropy mainly is observed in cell
nuclei in paraffrn sections. In this case the origin of optical
anisotropy is not clear. DNA, RNA and proteins may be a
material substance of the birefringence origin. The present
investigation was undertaken to study a base of cell nuclei
optical anisotropy.
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Fig.l A breast adenocarcinoma

DNA RNA and proteins may be material substance of
the birefringence origin, but extracting DNA" RNA and
histones from cell nuclei in parafFrn sections did not
changed the birefringence appearance of nuclei [5]. Guerin

METHODS

A human breast adenocarcinoma smears were
with toluidine blue O (Merck)

O,O5oÄ

stained

solution prepared in

Mcllvaine buffer pH 4,0. Paraffrn-embedded human kidney

and nt Guerin carcinoma sections were used for
investigation the second case anisotropy.
Immunohistochemically an alpha-smooth muscle actin
detection were based on an avidin-biotin-peroxidase
method using the lA4 primary antibody. Kidney sections
were counterstained with Mayer's hematoxylin. The

carcinoma deparaffinized sections were boiled in
phosphate bufrer pH 7.0 in a micro wave oven at 750 W
2x5 min. (fig. 2). Birefringence disappeared only after
dehydrating sections in the absolute ethanol.
These findings suggested that the second case cell
nucleus optical anisotropy is associated with nonhistone

possible source of cell nucleus
is actin filaments. Regardless of
in kidney cell nuclei (fig. 3),
a-actin
expression
different

proteins. One

of

birefringence substance

preparations were examined with polarizsing-interference

optical anisotropy in cell nuclei is not due to cr-actin (fig. 4
ab). Nevertheless, the investigations of the second case

microscope PIM-5.

birefringence

in cell

nuclei for 20 patients with the

stomach adenocarcinomas revealed that 5 year survival are
higher for patients with the cell nucleus birefringence.
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Fig.2 A deparafEnized section of Guerin carcinoma
mounted in Canada balsam. Ob. 70, oc. 10. a - phase
contrast microscope, b - polarising microscopic image.

Fig.4 A

parafEn section of

a

kidney

immunohistochemically stained to
alpha-actin,
counterstained with Mayer's hematoxylin. Ob. 90, oc. 10.
a - aligltt microscopic, b - a polarizing microscopic image.
CONCLUSION
Second case cell nuclei optical anisotropy is associated

with nonhistone proteins due to chromatin conformational
changes during paraffrn embedding procedure, but

it is not

linked with alpha-actin expression in cell nuclei. Second
case cell nuclei birefringence could be useful method for
the cell nucleus functional state investigation and the
survival prognosis of patients with cancer.
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chromatin

condensation on the absorption spectra of nuclei stained
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