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Abstract

Th e aim of the study was to investigate the relationship between the expression of the HER-

 membrane protein and other clinical-pathological parameters such as: histological size 

of the tumor, degree of the tumor’s diff erentiation, presence of vascular invasion and pres-

ence of metastases in regional lymph nodes, in cases of ductal infi ltrative breast cancer. We 

have investigated  cases of ductal infi ltrative breast cancer. In all patients a mastectomy 

with a dissection of axillary lymph nodes has been performed. All tissue samples, taken 

by biopsy, were embedded in the paraffin, stained by hematoxylin-eosin technique and 

screened, and evaluation was performed by using a semiquantitative method of the im-

munohistochemical expression of the HER- protein. A decrease of the protein HER- 

expression was noticed in cases of an increase of the tumor’s diameter above  mm. In-

creased expression of the HER- protein was noticed in cases of moderate (grade II) and 

poor (grade III) diff erentiation of carcinoma, as well as in cases where there was no me-

tastases in the regional lymph nodes. No relationship has been observed between the 

expression of HER- and occurrence of vascular invasion.  In cases of ductal infi ltrative 

breast cancer the expression of HER- protein is in correlation with the size and degree of 

tumor’s diff erentiation, as well as with the presence of metastases in regional lymph nodes.
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Introduction

A receptor for the human epidermal growth factor HER-

 is the cell membrane -kd oncoprotein coded by the 

c-erb-B gene located on the q-. chromosome 

(). Th is receptor shows the activity of the tyrosine ki-

nase and has a key role in the regulation of growth, sur-

vival and diff erentiation of lobular epithelial cells (, , ). 

Mutation (amplifi cation) of the HER- gene leads to an 

increased expression of this protein (). Excessive ex-

pression of the HER- protein causes an increased cell 

growth and their reproduction, whose end result is the 

development of cancer. Excessive expression of the HER 

protein on tumor cells’ membrane is part of the process 

of malignant transformation and tumor’s progression 

(, ). Activation of this receptor stimulates the path of 

signal transduction which leads to elevated concentra-

tion level of intracellular Calcium and increased poten-

tial of plasma membrane, having a mitogenic eff ect ().

Beside classical clinical-pathological parameters (size of 

tumor, histological type, a degree of tumor’s diff erentia-

tion, presence of local nodular and distant metastases), 

an independent prognostic factors such as the status of 

estrogen and progesterone receptors and expression of 

HER- protein are very important for the prognosis of 

the breast cancer. Excessive expression of the HER- is 

present in - of ductal carcinoma in situ cases, -

 cases of invasive breast cancer, when its level can 

be - times higher compared to the surrounding 

normal breast tissue (, , , ). Increased HER- ex-

pression is in the correlation with an increased aggres-

siveness of the tumor and poorer prognosis (, ).

In the research of ductal infiltrative breast cancer, 

beside standard clinical-pathological (TNM) pa-

rameters, an immunohistochemical status of the 

HER- protein and its correlation with the above 

mentioned parameters have been investigated.

Material and Methods

Th e study included  patients whose age was ranging 

from  to  years (mean age  years). Due to breast 

cancer, in all patients a mastectomy with axillary dissec-

tion has been performed. Th e size of the tumor was mea-

sured in fresh surgical biopsies. Tissue samples were fi x-

ated in  neutral formalin, embedded in paraffi  n and, 

afterwards, sectioned in - microns slices, stained with 

standard hematoxylin-eosin (HE) method and immu-

nohistochemically with Hercep Test (DAKO, K ).

Histological classifi cation of the tumor was performed 

according to WHO criteria.

Microscopic study of the tumor included a determina-

tion of the following characteristics: size of the tumor 

(measuring in millimeters two biggest diameters), num-

ber of tubular formations (>, -, <), number 

of mitoses in  high magnifi cation microscopic fi elds 

(</hpf, -/hpf, >/hpf), nuclear pleomorphism 

(slight, moderate, and severe). Ductal infi ltrative breast 

cancers are graded according to the Bloom-Richardson 

scheme which, afterwards, has been modifi ed by Elston 

and Ellis (well diff erentiated or grade I; moderately dif-

ferentiated or grade II; poorly diff erentiated or grade 

III) (); presence of vascular or lymphatic invasion and 

the analysis of the total number of axillary lymph nodes.

Tumor’s status was determined according to the crite-

ria for determination of breast cancer’s status given by 

the American Joint Committee (AJC) and International 

Union Against Cancer (IUCC) (). In each axilla, a 

minimum of  lymph nodes was examined. Immuno-

histochemical evaluation of the presence and intensity 

of staining of the HER- protein was determined on the 

base of the score system -+ (, +, ++, +++). Th e result 

was negative ( or +) if there was no staining of the cell 

membranes at all, if the staining was of poor intensity 

and/or if the staining was incomplete in less than  of 

tumor’s cells. Slightly positive staining (+) considered 

slight or moderate staining of the whole cell membrane 

in more than  of tumor’s cells. Strongly positive (+) 

staining was considered when the whole cell membrane 

was intensively stained in more than  of tumor’s cells. 

Statistical analysis was performed by using a chi-square 

test. Statistical significance was defined for p<..

Results

Clinical-pathological characteristics of the ductal infi ltra-

tive breast cancer in  studied cases are shown in Table 

. Th e majority of patients (,  of cases) were above 

-years-of-age. In the majority of cases (,), cancers 

were moderately diff erentiated (grade II), and the ma-

jority of these tumors had - mm (pT) in diameter 

with no signs of vascular invasion (,  of cases) and 

no metastases in axillary lymph nodes (,  of cases).

Th e frequency of appearance of the HER- protein in 

 cases of ductal infi ltrative breast cancer is presented 

in Table . In  cases, HER- protein was negative 

(. =  and . = +). HER- protein was slightly 

positive (+) (Figure .) in  patients (.) and in  

patients () was strongly positive (+) (Figure .).

Results of the statistical analysis of the relation between 
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the expression of HER- protein and individual char-

acteristics of the tumor are presented in Graphs -.

Staining intensity of the HER- protein in . of can-

cers whose diameter was - cm (pT) was of medium 

intensity (score +) and in . of cases of strong inten-

sity (score +). With an increase of tumor’s size (> mm), 

a drop in the HER- expression was signifi cant (p<.).

With an increase of the degree of tumor’s diff erentiation 

(grade II and III), an increase of the HER- expression 

was signifi cant (p<.). Th ere was no statistically sig-

nifi cant diff erence in the expression of HER- protein 

in cases with and without signs of vascular invasion.

In cases with no metastases in axillary lymph nodes, ex-

pression of the HER- protein was signifi cantly (p<.) 

higher in comparison to cases with no metastases. 

Discussion

During the investigation of the frequency of the occur-

rence of an independent prognostic factor HER- pro-

tein and its relation to the classical clinical-pathological 

parameters in  cases of ductal infi ltrative breast cancer, 

it was noticed that the protein expression is in the corre-

lation with the size and degree of tumor’s diff erentiation, 

as well as the absence of metastases in regional lymph 

nodes. Clinical behavior and metastatic potential, even 

in the cases of same pathological status of the breast can-

cer, are often very diff erent (). Th at is why this search 

for parameters that would point out more precisely the 

biological potential of the cancer continues. Some re-

searchers believe that the HER- status, beside the nodal 

and menopausal, is the only signifi cant and independent 

prognostic parameter of the breast cancer’s behavior.

Protooncogene HER-/new (erB- or p HER-) 

which codes the same protein is located on the surface 

of the cell membrane and which acts as a receptor for 

the growth factor, is involved in the malignant transfor-

mation of many tissue types – breast, ovaries, stomach, 

lungs (, , , ). In breast cancer, HER- expression 

is a marker of poor prognosis (). It is generally accepted 

that the expression of this oncogene on tumor cells is 

related to a short-time survival, low levels of estrogen 

and higher histological grade of tumor (, , ). It was 

not found that the increased expression of the c-erb- 

oncogene is related to patient’s age, size of tumor, oc-

currence of positive lymph nodes or histological type 

of tumor (). Prognostic infl uence of the HER- pres-

ence is smaller in cases of negative axillary lymph nodes, 

compared to the cases with positive lymph nodes ().

In our research, we noticed that the increased expres-

sion of the HER- protein is in correlation with the size 

of the tumor, which is in accordance with researches 

performed by other authors (, ). Statistically signifi -

cant decrease of the expression of HER- protein was 

noticed when tumor’s size exceeded  mm and it was 

most intensive in tumors whose diameter ranged from 

 to  mm. Since it is the correlation occurring in 

early phase of the disease, it is possible that the expres-

sion of HER- protein represents a step in the process 

of tumor’s evolution. It is possible that the mutation of 

the HER- gene in cases of ductal infi ltrative breast can-

cer is responsible for the increased proliferation of the 

cell mass only up to a certain point, when other things 

happen on some other genes. Th e fall of the expression 

can be a fi nal act in the process of tumor’s progression, 

when tumor cells cease to be dependent of this protein.

It was noticed that, with an increase of cell differen-

tiation, there is a significant increase in the amount 

of protein on cell’s membrane which, too, is in ac-

cordance with results of some other researchers 
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