
Abstract 

The aim of this study was to evaluate the expression of
CD44v10 in colorectal tumour cells and in lymphocytes infil-
trating the tumour (CD45+). Samples of tumour tissue (TT), as
well as of healthy tissue (HT) and of tumour adjacent tissue
(TAT), were obtained from 20 patients. An evaluation of
CD44v10 expression was performed in a flow cytometer. The
mean value of the percentage of CD45+ with co-expression of
CD44v10 was significantly higher in the lower stage of the
tumour (pT). The mean value of the percentage of epithelial
cells with CD44v10 co-expression was significantly higher in
pN2 than in pN1 stage. Only in TAT the mean value of the per-
centage of epithelial cells and CD45+ with tCD44v10 co-
expression was significantly lower in the higher degree of his-
tological malignancy. It is supposed that CD44v10 takes part in
local cancer progression.
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Introduction 

Neoplasmal diseases are the second, or, according to some
authors, the third cause of deaths all over the world. Colorectal
cancers are, among other neoplasms, placed on the third posi-
tion, regarding morbidity and mortality rates after the breast and
lung and bronchus cancers in women and prostate and lung and
bronchus cancers in men [1]. The recurrence of the disease

depends on the progression of neoplasmal metastases to lymph
nodules and distal organs and is the most common cause of
death [2, 3]. 

The aim of this study was to evaluate, whether the expres-
sion of CD44v10 isoform on epithelial cells and leucocytes
infiltrating tumour tissues, tumour adjacent tissues and healthy
tissues of the large bowel in patients with colorectal cancer, cor-
relates with the pathomorphological stage of the tumour, due to
WHO classification (pT), lymph nodes metastases (N) and the
histopathological grade of malignancy (G).

Material and methods 

Twenty (20) patients were operated on sigmorectal adeno-
carcinomas in G2-G3 grade of malignancy and pT2- pT4 stage,
acc. to WHO score, at our Department in 2003. There were 11
(55 %) women and 9 ( 45 %) men. The median age was 63.27
years (the age  range: 32 - 78 years). Neoadjuvant radio- or
chemotherapy had not been applied to any of the patients.
Nobody of them had metastases to distal organs.  The preopera-
tive diagnosis was based on clinical symptoms and preoperative-
ly confirmed by histopathological examination of a biopsy spec-
imen, obtained endoscopically. Other types of cancer and polyps,
including inoperable tumours, were excluded from the investiga-
tion.  Tumour tissue samples were obtained during the operation.
They were divided into two parts. One part of tissues was typi-
cally prepared and paraffin embedded sections were examined to
estimate pTN stage and the grade of malignancy in G1-G3 score.
The second specimen consisted of three samples, obtained from
HT, TAT and TT and placed in a sterile container with RPMI -
1640. Immediately after collection (max. 2h), respective frag-
ments of tissues were minced to receive the homogenous cells
suspension. The cell suspension, obtained in this way, was twice
washed with PBS with 0.5% bovine albumin and 2mM of EDTA.
Two parts of 100 µl of cell suspension were conjugated - the first
part with 10 µl of CD45-PerCP and the second one with 10 µl
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of Anti-EpCAM-PerCP-Cy 5.5 antibodies (Bencton Dickinson).
After 20 minutes of incubation in room temperature, 10µl of
CD44v10 antibodies (AB2082 Chemicon) were added. After 30
minutes of incubation in 4°C in the dark, the cells were washed
three times in PBS solution. Next,  IgG (Fab2 - Mouse antiRab-
bit IgG AP 1889 - Chemicon), conjugated with EMA-FITC
(DAKO), was added and the suspension was again incubated
during 30 minutes in 4°C. The cells were washed again three
times. PBS and 1% solution of paraformaldehyde was added.
Analyses of the cells were performed, using a Coulter EPICS XL
flow cytometer. A minimum of 104 cells were counted. Con-
forming isotypic negative controls were used. The non-paramet-
ric ranking Mann-Whithney   test was used for statistical analy-
sis of flow cytometric results between the evaluated groups.
Values of p<0.05 were accepted as statistically significant.

Results 

The mean value of the percentage of lymphocytes with co-
expression of CD44v10, infiltrating all kinds of tissues, was sig-
nificantly higher in the lower stage of the tumour, acc. to WHO
classification (pT), whereas there were no correlations in this
parameter, evaluated on the epithelial cells (Table 1). The mean
value of the percentage of epithelial cells with co-expression of
CD44v10 was significantly higher in pN2 than in pN1 stage.
There were no significant correlations in this parameter, esti-
mated on the leucocytes infiltrating tissues (Table 2). The mean
values of the percentage of epithelial cells, as well as  of leuco-
cytes infiltrating tissues with co-expression of CD44v10, were
significantly lower in the higher degree of histological malig-
nancy (G) only inTAT (Table 3). 

Discussion 

CD44, described for the first time by Dalchau in 1980, is
a molecule, which can take part in carcinogenesis and forma-

tion of metastases in lymph nodes and in distal organs [4]. It
also plays an important role in intracellular communication
and interactions between the cell and the extracellular
matrix. It is responsible for lymphocyte T and natural killer
activation, aggregation and cell B and T migration. It also
induces the Tumour Necrosis Factor and interleukin 1
release. So, it is described as one of the main factors in the
formation of metastases, however, the precise mechanism of
its function is still unknown [5, 6]. Examinations of standard
CD44 molecule in tumour tissues and in neoplasmatically
changed lymph nodes show its higher expression [7, 8, 9,
10]. Examinations of some isoforms of CD44 in cancer and
lymph node tissues show the same results but the number of
examined patients is small [11, 12, 13]. We have recently
reported that the levels of CD44v5 and v6 in serum of
patients with colorectal cancer are not correlated with the
progression of the disease [14].

This study evaluated the expression of CD44v10 isoform
on the surface of epithelial cells and leucocytes infiltrating

TT  /pT CD45 / CD44 v10 EMA /CD44v10 
2 76.6 ± 12.1 49.6 ± 9.6 
3 48.7 ± 11.8 31.6 ± 17.1 
4 43.8 ± 7.8 53.5 ± 10.1 

Statistical analysis  2 v. 3; p<0.01 
 2 v. 4; p<0.04 

Not significant 

TAT /pT   
2 85.2 ±  13.2 36.9 ± 16.9 
3 49.3 ± 10.2 29.2 ± 13.6 
4 61.0 ± 12.1 46.3 ± 7.6 

Statistical analysis  2 v. 3; p<0.001 
 2 v. 4; p<0.05 

Not significant 

HT /pT   
2 74.9 ± 19.5 32.4 ± 18.8 
3 50.8 ± 14.1 19.2 ± 14.2 
4 51.4 ± 10.4 31.5 ± 11.3 

Statistical analysis 2 v. 3; p<0.05 
2 v. 4; p<0.05 

Not significant 

Table 1. The mean value of the percentage of CD45+ and
epithelial cells with co-expression of CD44v10 in different pT
stages.

TT  /G CD45 / CD44 v10 EMA /CD44 v10 
0 52.3 ± 10.4 35.1 ± 11.9 
2 52.9 ± 16.7 41.2 ± 17.3 
3 55.5 ±  9.2 20.0 ±  8.5 

Statistical analysis Not significant Not significant 
TAT /G   

0 59.7 ± 15.0 37.9 ± 14.4 
2 63.0 ± 15.2 38.3 ± 12.5 
3 40.7 ±  7.6 20.0 ±  9.7 

Statistical analysis 0 v. 3; p<0.05 
2 v. 3; p<0.03 

0 v. 3; p<0.05 
2 v. 3; p<0.03 

HT /G   
0 49.9 ± 18.2 38.9 ± 13.6 
2 60.5 ± 13.8 29.2 ± 20.4 
3 41,3 ± 12,4 18,7 ± 12,6 

Statistical analysis Not significant Not significant 

Table 3. The mean value of the percentage of CD45+ and
epithelial cells with co-expression of CD44v10 in different
grades of malignancy.

TT  /pN CD45 / CD44 v10 EMA / CD44 v10 
0 52.0 ± 11.2 37.9 ± 15.6 
1 53.1 ± 35.4 31.4 ± 16.1 
2 53.8 ± 14.1 43.8 ± 13.7 

Statistical analysis 
 

Not significant Not significant 

TAT /pN   
0 57.7 ± 16.6 33.6 ± 14.4 
1 61.0 ± 31.0 22.0 ± 4.2 
2 57.6 ±  4.9 46.8 ± 9.8 

Statistical analysis 
 

Not significant 1 v. 2; p<0.05 

HT /pN   
0 55.4 ± 16.0 26.5 ± 12.3 
1 47.6 ± 19.1 31.4 ±  16.1 
2 58.3 ±  9.7 40.9 ±  13.5 

Statistical analysis 
 

Not significant Not significant 

Table 2. The mean value of the percentage of CD45+ and
epithelial cells with co-expression of CD44v10 in different pN
stages.



tumour tissues, tumour adjacent tissues and healthy tissues of
the large bowel in patients with colorectal cancer. The statisti-
cally significant correlations, found in results, inform that this
variant of CD44 can play an important role in the local progres-
sion of the cancer and that it probably stimulates the growth of
the tumour. However, it is rather of no importance in the devel-
opment of neoplasmal metastases to lymph nodes. Due to a
small number of examined patients, the role of CD44v10
demands further investigations.
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