








expression of nestin was present in most tumour cells (fig 2A,B).
In well differentiated GISTs, the moderate and uniform
expression of nestin was located in the tumour area (fig 2C,D).

Immunohistochemical staining of nestin expression in pancreatic
adenocarcinomas
Nestin was expressed in poorly or well-differentiated pancreatic
adenocarcinoma (Fig.3A, B). Part of tumour cells expressed
nestin, and some samples expressed nestin. Poorly differentiated
pancreatic adenocarcinoma (7/14, the numerator represents

the whole-cytoplasmic staining cases and the denominator
represents the total sections examined) expressed nestin and
well-differentiated pancreatic adenocarcinoma (3/8) expressed
nestin as well. The moderate and uniform expression of nestin
was present in different malignant pancreatic adenocarcinomas.

Histoscore
Table 2 shows the expression levels of nestin in different
malignant GISTs and angiosarcomas. Nestin expression in low
malignant GISTs and angiosarcomas was significantly different

Figure 4 Immunofluorescent co-
localisation of nestin and von Willebrand
factor (VWF) in different malignant
angiosarcomas. (A) Hoechst staining in
well-differentiated angiosarcoma (6 400).
(B) Monoclonal mouse anti-human nestin
(1:150, 6 400). (C) Polyclonal rabbit anti-
human VWF (1:200, 6 400). (D) Merged
image. Nestin (green fluorescence) as
well as VWF (red fluorescence) is
predominantly distributed over the
cytoplasm; co-localisation is shown in
yellow fluorescence. Immunofluorescent
microscopy shows the co-localisation of
VWF and nestin in the well-differentiated
angiosarcoma. (E) Hoechst staining in
poorly differentiated angiosarcoma
(6 400). (F) Monoclonal mouse anti-
human nestin (1:150, 6 400). (G)
Polyclonal rabbit anti-human VWF (1:200,
6 400). (H) Merged image. Nestin (green
fluorescence) as well as VWF (red
fluorescence) is predominantly distributed
over the cytoplasm; co-localisation is
shown in yellow fluorescence.
Immunofluorescent microscopy shows
the co-localisation of VWF and nestin in
the poorly differentiated angiosarcoma.
Bar = 50 mm
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to that of high malignant GISTs (p,0.01) and angiosarcoma
(p,0.01).

We assessed the expression of nestin according to the
intensity and amplitude of expression. In the high malignant
angiosarcoma group, about 4000 cells were counted in every
case. The expression of nestin was located in about 85% of the
tumour area and moderate to intense whole-cytoplasmic
immunostaining was present in the tumour cells. Nestin
showed a diverse staining pattern that varied from strong
homogeneous positivity in most malignant cells to very focal
staining in a small subset of tumour cells. In the low malignant
angiosarcoma group, about 3800 cells were counted in every
case. The expression of nestin was located in about 20% of the
tumour area and showed very focal staining in a small subset of
tumour cells in 15 cases. There was a significant difference
(p,0.01) between the histoscore of nestin in the grade III
angiosarcoma group and that in the grade I angiosarcoma group.
Cavernous angioma did not express nestin, but some newborn
vascular endothelial cells expressed nestin. In low malignant
GISTs, about 2642 cells were counted in every case; the
expression of nestin was located in about 50% of tumour area.
In high malignant GIST, about 3732 cells were counted in every
case; nestin was expressed in more than 83% of tumour area.
There was a significant difference between the histoscore of
nestin in the grade III GIST group and that in the grade I GIST
group (p,0.01). In high malignant pancreatic adenocarcinoma,
about 2298 cells were counted in every case. The expression of
nestin was located in about 40% of tumour area. In low
malignant pancreatic adenocarcinoma, about 1300 cells were
counted in every case; the expression of nestin was located in
23% of tumour area. Moderate to intense whole cytoplasmic
immunostaining was present in the tumour cells in different
malignant pancreatic adenocarcinomas. The histoscore of nestin
expression in high malignant pancreatic adenocarcinoma (7/14)
was 1.1767 (0.4676), and that in low malignant pancreatic
adenocarcinoma (3/8) was 0.6577 (0.0056) (difference not
significant).

DISCUSSION
Nestin is expressed in neuroepithelial precursor cells.22–25

Ehrmann discovered that among nervous system tumours, the
expression of nestin in glioma and ependymoma was positively
correlated with the malignancy of the tumours. Interestingly, in
the present experiment, we found that nestin was only
expressed in newborn vascular endothelial cells within the
cavernous angioma tissue, not in tumour cells. In different
malignant angiosarcomas, tumour cells expressed nestin. The
histoscore of nestin in poorly differentiated angiosarcoma was
higher than that in well-differentiated angiosarcoma. This may
be because vascular endothelial cells in cavernous angioma were
in the completely differentiated state, and nestin was replaced
by mature IF protein. Angiosarcoma was malignant vascular
endothelial cell tumour, where these vascular endothelial cells
were in the incompletely differentiated state, so nestin was not
replaced by mature IF protein. Based on the fact that nestin was
expressed in newborn vascular endothelial cells and angiosar-
coma cells,26 27 it was assumed that some angiosarcoma cells
shared the same IF protein (nestin) with endothelial precursor
cells. It is possible that these tumour cells were derived from
normal vascular endothelial precursor cells stimulated repeat-
edly by tumour genesis factor, and hence they displayed some
similar properties with normal vascular endothelial precursor
cells: hence nestin began to re-express. Angiosarcoma cells in the
poorly differentiated state were at a more primitive and

immature stage than those in the well differentiated state, so
there were more pathological mitoses; proliferation in the
poorly differentiated state was more productive than that in the
well differentiated state. IF protein, such as nestin or vimentin,
played an important role in cell division, proliferation and
migration through participating in cytoplasmic transport and
matter partition. Klein et al showed that IF protein seemed to
correlate with the high proliferative and migrational activity
of primitive neuroectodermal tumours of the CNS and
metastatic melanoma, suggesting that nestin might participate
in proliferation and invasion of angiosarcoma cells; the
expression of nestin was more intense in poorly differentiated
angiosarcoma than in well differentiated angiosarcoma.16 28

GIST is a malignant mesenchymal neoplasm. There is
controversy over its histogenetic origin; it has immunohisto-
chemical and ultra-structural resemblance to the interstitial cells
of Cajal. The designation of these tumours has largely been
based on the immunohistochemical expression of c-KIT
(CD117; stem cell factor) and CD34, with a relative lack of
desmin and S-100 immunoreactivity. Nestin was expressed in
both well and poorly differentiated GISTs. The expression of
nestin was more intense in the poorly differentiated state than
in the well differentiated state. It may be that because tumour
cells in poorly differentiated GIST were further dedifferentiated,
proliferation of cells was quicker. There was no significant
difference of expression of nestin in the different malignant
pancreatic adenocarcinomas in this study; this requires further
investigation.

What roles does nestin play in different malignant grade
tumours? As one type of intermediate filament, is the
expression of nestin related to malignant proliferation of other
tumour cells? What effect does lack of expression of nestin have
on some tumour cells expressing nestin? Further investigation
into the function of nestin is required.
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Take-home messages

c Nestin expression was found not only in neuroepithelial stem
cells, but also in newly vascular endothelial cells, and some
tumours, such as glioma, melanoma and gastrointestinal
stromal tumour (GIST). The expression intensity of nestin
exhibited significant correlation with the malignant grade of
glioma.

c Different malignant angiosarcomas also expressed nestin. The
expression intensity of nestin exhibited significant correlation
with the malignant grade of angiosarcoma. Cavernous
angioma did not express nestin. The expression of nestin in
GIST may be correlated with the malignancy.

c Histoscore analysis as semi-quantitative evaluation of staining
is an established scoring method in clinical oncology to gauge
both stain intensity and uniformity for valuating nestin
expression.
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