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ABSTRACT

CD44 is a cell adhesion molecule closely related to tumor progression in humans. In canine mammary tumors, little
information is available about this molecule. The aim of this study was to analyze, by immunohistochemistry, the be-
havior of this molecule in canine mammary tumors with or without the presence of metastasis. The dogs were divided
in groups without metastasis (G1) and with metastasis (G2, with subsets A—original neoplasia and B—metastatic neo-
plasia). Tumors were classified according to the World Health Organization (WHO) criteria. The cells were counted
whereby the plasma membrane and/or cytoplasm are stained. There was a significant increase in the number of cells
immunostained for CD44 in the metastastic masses (G2B) as compared to groups G1 and G2A. It is concluded that in
metastatic mass there was a significant increase in CD44 receptors, probably important for biology of the mammary

tumor of dogs.
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1. Introduction

CD44 is a multifunctional adhesion molecule that be-
longs to the transmembrane glycoprotein family and has
a close relationship to tumor progression [1]. It is in-
volved in cell-cell interactions and interactions between
cells and the matrix [2]. There are multiple isoforms of
CD44 reflecting differential roles like invasion, migra-
tion, proliferation, angiogenesis, metastasis and tumor
infiltration by T lymphocytes [1]. The role of CD44 iso-
form v6 in human breast tumors is contradictory. Some
authors have made a direct relation between tumor inva-
sion and metastasis [3]. Other authors have reported the
variant CD44v6 as a less aggressive tumor and therefore
without clinical significance in breast tumors [4]. In
normal breast tissues CD44v6 seem to be up-regulated
during puberty and down-regulated during lactation and
involution. This indicates that CD44 may be regulated in
part by steroid hormones [5]. Authors [6] have showed
that CD44 is expressed in primary tumors and over ex-
pressed in lymph embolus tumors and metastasis.

Mammary tumors represent approximately 52% of all
cancers in female dogs, and 50% of them are malignant
[7]. In dogs, the behavior of the CD44 adhesion molecule
was reported by Madrazo et al. [8], who limited its use as
a marker of malignancy in canine mammary tumors.
Paltian et al., [9] associates greater CD44 staining with
benign tumors or with canine mammary tumors that have
relatively benign behavior. No more studies were found
in the literature.
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The aim of this study is evaluate, by immunostaining,
the comportament of CD44 receptor in malignant canine
mammary neoplasias with and without metastasis in
lymph node.

2. Materials and Methods

Twenty female dogs bearing malignant mammary tumors
were divided in two groups. Group 1 consisted of 10 dogs
without visible metastasis (G1). Group 2 consisted of 10
dogs with malignant mammary tumors with metastasis.
From this group it was considered the primary neoplasia
mass (G2A) and metastatic mass in lymph node or lym-
phatic vessels (G2B). Normal mammary tissues of five
dogs bearing no tumors were included to provide a de-
scription only. These dogs do not enter into the statistical
analysis.

Fragments of mammary tumor and draining lymph node
were acquired from the Veterinary Hospital, FCAV-
UNESP, Jaboticabal, SP and from private clinics. Sam-
ples were collected from females that were submitted to
mastectomy with no predilection for breed or age. There
was no bias towards mammary location, but inguinal
breasts and inguinal lymph nodes were the most prevalence.
The study was approved by the FCAV-UNESP Ethics
and Scientific Committee (protocol number: 025600-08).

The neoplasia classification and the degree of malig-
nancy were classified by light microscopy analysis ac-
cording to the World Health Organization criteria [10].
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The streptavidin peroxidase complex (ABC) immuno-
histochemical technique was performed, as developed by
Hsu et al., [11] with little modification. The blocking of
endogenous peroxidase was performed with 5% of hy-
drogen peroxide in methanol. Antigen retrieval was per-
formed with citrate buffer, pH 6 in microwave oven for
10 minutes, in which the first 2 min were carried out at
maximum power and the remaining time at the warm
temperature setting. The nonspecific protein was blocked
with the commercial product (Protein Block, DAKO, cat.
X0909). The CD44v6 monoclonal antibody (clone
DF1485, DAKO) was used at a 1:50 dilution (Antibody
Diluent, DAKO, Code S0809) with incubation at 4°C for
18 h. As a secondary byotinylated antibody was used
DAKO LSAB kit, ref K0690. The slides were revealed by

chromogenic substrate diaminobenzidine (Dab-DAKO, ref.

K3466) and counterstained with Harris Hematoxylin.
Normal mammary glands that were located surrounding
the neoplasia were used as interne positive controls, and
Dako diluent without primary antibody was used as the
negative control. Staining was considered positive when

the plasma membrane and/or the cytoplasm were brown
stained. To quantify the staining frequency, 4 fields per
section were randomly selected, and a total of 100 cells
per field were counted including stained and non-stained
cells using a 40x objective lens.

Percent counts were performed in G1, G2A and G2B.
The T-test was used to compare results. Statistical analyses
were completed using the SAS computer program (SAS
9.1, SAS Institute, Cary, NC, USA).

3. Results

The histological type, degree of malignancy, age, breed,
ovarian salpingo-hysterectomy and the survival time are
presented in Tables 1 and 2. Only one dog (G1) was spay-
ed before mastectomy surgery.

In the dogs with normal mammary glands, all five
dogs presented 100% epithelial glands cells stained posi-
tive for CD44. These results do not participate in the sta-
tistical analyses and are provided for description only. No
stained cells was present in negative controls, in all groups.

Table 1. Results of histological type, degree of malignancy, age, breed and the survival time in dogs bearing malignant

mammary tumors without metastasis (G1).

Dog Histological Type Degree of Malignancy Age (years) Breed Survival Time (months)

1 Sc? 1l 8 German shepherd over 36

2 cCc 1l 9 Teckel over 24

3 SC 1 9 Mixed breed Not informed
4 cc 1 11 Cocker Spaniel over 19

5 SCTP 1 6 Mixed breed 18

6 SCTP 1] 8 German shepherd 1

7 cC 1 15 Mixed breed over 12

8 CcC | 6 Boxer over 14

9 SCTP | 8 Poodle over 12
10 cC | 10 Poodle over 12

#SC: simple carcinoma solid pattern, CC: complex carcinoma, SCTP: simple carcinoma tubulopapillary pattern.

Table 2. Results of histological type, degree of malignancy, age, breed and the survival time in dogs bearing malignant

mammary tumors with metastasis (G2 A and B).

Dog Histological Type Degree of Malignancy Age (years) Breed Survival Time (months)
11 SCTP ] 11 Mixed breed o°

12 ScC? I 11 Teckel 4

13 CSs 11 6 Beagle over 19
14 SCTP Il 12 Mixed breed over 19
15 SCTP 1] 13 Teckel Not informed
16 SCTP Il 13 Mixed breed 0

17 SC 1 13 Poodle 12

18 SCTP ] 9 Teckel 14

19 SCTP 1] 9 Boxer 1

20 SC 11 12 Teckel 0

35C: simple carcinoma solid pattern, CC: complex carcinoma, SCTP: simple carcinoma tubulopapillary pattern; "Time 0 means that the female dog died during

surgery.
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There was no significant difference between G1 and
G2A (Tables 3 and 4). On the other hand, the percentage
number of marked cells in group G2B were significant
higher (p < 0.05) in relation to G1 and G2A (Tables 3
and 4). In simple tubulopapillary carcinomas, more
staining was observed in the tubules closer to the normal
cells and in the external cell layers in the papilla (Figure
1). Two of four solid carcinomas exhibited little staining
in the primary tumor. Neoplastic cells in the lymphatic
vessels were, for the most part, grouped and stained. In
the lymph nodes, the stained cells were predominantly
grouped in the subcapsular sinus. In only two cases cells
invaded the lymph nodes through the lymphatic cords
and had reached the medullary region.

Table 3. Percent of CD44 immunostained cells in malignant
mammary neoplasia without metastasis (G1).

Dog Malignant without metastasis (G1)
1 42
2 23
3 28
4 27
5 25
6 41
7 65
8 64
9 47
10 51
Median 41.30 + 14.822

Table 4. Percent of CD44 immunostained cells in malignant
mammary neoplasia with metastasis (G2 A and B).

Dog Primary neoplasia Metastatic mass in lymph node

mass (G2 A) or lymphatic vessels (G2 B)
11 45 67
12 15 90
13 47 58
14 42 69
15 49 84
16 48 57
17 10 62
18 64 83
19 52 72
20 60 95
Median 432+£175 73.70 £ 1350
P <0.05%

Copyright © 2012 SciRes.

Figure 1. Tubulopapillary carcinoma of female dog, group
G2 A. Immunohistochemical staining for CD44 in neoplas-
tic epithelial cells (arrows). DAB chromogen and Harris He-
matoxylin counterstain. Obj. 40x.

4. Discussion

Studies have shown that the histological grade tends to
be the most objective prognostic indicator of malignancy
[12]. In this study, complex carcinomas were predomi-
nant in tumors that did not cause metastasis, while the
simple classification of carcinoma was present in all me-
tastatic tumors in the G2. These results corroborate with
some authors [13] who reported that the complex tumors
are rarely invasive and carcinomas tend to be simple lo-
cally invasive, and also invasive of the lymphatic vessels.

In mammary glands, CD44v6 exhibits strong immu-
noreactivity in normal myoepithelium and in duct epithet-
lial cells [4]. In our normal mammary tissue, all epithelial
cells were marked by CD44. Paltian et al. [9] reported
that in dogs the CD44 was expressed in normal and hy-
perplastic mammary tissue predominantly by ductal and
alveolar epithelial cells and to a minor extent by myoepi-
thelial cells.

In this research primary neoplasia demonstrated lower
CD44 staining in relation to metastasis. In contrast with
our findings, Paltian et al. [9] found in locally invasive,
intravascular embolized and nodal metastatic tumour
cells a moderate, homogeneous expression of CD44 a
long the cellular membrane. Pozdnyakova et al. [14]
found greater CD44v6 staining in primary breast tumors
than in cutaneous metastases in humans. Despite using
the same antibody clone, the metastasis was analyzed in
the skin, while the present study analyzed lymph node
metastasis. Several studies in humans have proposed that
CD44 might be a prognostic biomarker to metastasis
[15].

Interestingly, we observed that the CD44 adhesion
molecule stained on high average (73.7%) corroborated
with Madrazo et al. [8] that found a significant reduction
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in CD44 expression in carcinomas exhibiting vascular
invasion of tumor cells at the metastasis, indicating that
the neoplastic cells need adhesion to withstand the new
microenvironment which they are colonizing. The strong
staining of cells inside the lymph vessels means that
CD44 confers stability to the tumor embolus structure.
This higher immunostaining in metastatic emboli in-
creases their adhesion to endothelial cells, facilitating
trans-endothelial migration [16].

5. Conclusion

It is concluded that there was a higher number of cells
positive for CD44 receptor in metastatic neoplastic
masses than in primary tumors which developed metas-
tasis and malignant neoplasia without metastasis. This
fact is probably important for the metastatic process in
mammary tumors of dogs.
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