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Breast cancer is a neoplasm with an extremely diverse clinical course, prognosis  

and sensitivity to drugs. The incidence of this type of tumour is increasing dramatically.  

At present roughly 18,500 of new cases are annually diagnosed and it is predicted that  

by 2025 the number will have risen to 21,000. 

Principles of qualifying patients for appropriate cancer treatment are becoming more 

and more in-depth, yet, they still do not guarantee the patient`s full recovery. Researchers are 

striving to find new markers which would enable provision of more personalized breast 

cancer treatment to the patients. The main aim of the currently designed treatment patterns  

is to ensure that the balance between effectiveness of applied therapy and intensity of side 

effects is maintained. These days the research into breast cancer is focused on detailed 

analysis of various tumour markers. Their independent prognostic, predictive and diagnostic 

values are being assessed or/and their correlations with other parameters (are being) 

scrutinized. It is highly desirable that a classification be designed which would make  

it possible to determine the real degree of tumour malignancy, probable response  

to the treatment as well as likely course of disease.   

Researchers have been conducting multidirectional scientific studies on breast cancer 

biology for many years. Clinical usefulness of the serum markers as well as tissue substances 

have been subjected to scrutinized evaluation, genetic sequences have been painstakingly 

examined. The results of this scientific work have changed breast cancer classifications  

and its treatment approach entirely. Yet, the routinely used division, according  

to the molecular subtypes, is still flawed, and the latest studies suggest that new predictive 

factors should be included in the panel of basic markers in breast cancer. 

Apart from malignancy, the ability to metastasize is one of the most essential 

parameters determining the neoplastic process. According to the preliminary data available  

in the specialist literature, thymosin β10, calponin h2 and aldo-keto reductase of family 1 β10 

(AKR110) may be involved in the process of breast cancer spread.  

This dissertation has arisen from the need to join in the current worldwide scientific 

efforts to shed more light on this urgent problem.  

 

 

 

The Aim of the study 



The aim of the study was to evaluate thymosin β10, calponin h2 and aldo-keto 

reductase of family 1 β10 (AKR110) in the blood serum of breast cancer patients.  

Determination of potential diagnostic value and prognostic significance  

of the analyzed serum markers was based on the recognized clinical parameters and exponents 

of cancer process.  

 

Material and Methods  

The study consisted of 75 women diagnosed with breast cancer who had never been 

oncologically treated before. The patients were qualified for primary surgical treatment  

in accordance with the current guidelines concerning the standards of cancer patients` 

management. The study material was collected at Breast Surgery Department at Cardinal 

Stefan Wyszynski Province Specialist Hospital in Lublin, where the patients were receiving 

surgical treatment. The clinical data came from Breast Surgery Department as well as from 

Cancer Surgery Clinic at Cardinal Stefan Wyszynski Province Specialist Hospital in Lublin. 

The serum obtained from the patients was the study material. The blood samples were 

collected one day prior to the operation, while routine pre-operative blood tests were being 

performed. Determination of the investigated parameters was conducted with the use  

of ready-made commercial kits and in cooperation with the Chair and Department  

of Toxicology at the Pharmaceutical Faculty of the Medical University of Lublin.  

The studied serum parameters were compared with such clinical data as: the patient`s 

age, body mass, height, BMI, menopausal status, tumour size (pT), tumour localization,  

histological type of cancer, degree of histological malignancy (G), cancer malignancy  

according to  the Bloom-Richardson grading system, receptor status (ER, PGR, HER2), 

tumour Ki-67 level, status of the axillary lymth nodes (pN), cancer molecular subtype, cancer 

clinical stage, the level of CA 15-3 and tissue polypeptide specific antigen (TPS). 

Obtained study results were statistically analysed. 

The study protocol received approval of the Bioethics Committee of the Medical 

University of Lublin (no. KE-0254/273/2016). 

 

Results 

In order to investigate correlations between individual data, numerous dependencies 

among the serum, tissue and clinical parameters were analysed.   

Evaluation of the dependence between the tumour size and serum markers revealed 

statistically significant elevated levels of CA 15-3, TPS, thymosin β10 and AKR1β10  

in the patients with larger tumours. 



Post-menopausal patients were characterized by statistically higher CA 15-3, 

AKR1β10, TPS as well as by the presence of the estrogen receptor expression in the tumour. 

It was observed that in the post-menopausal women the TPS level was higher in comparison 

to the pre-menopausal women. In the former (i.e. post-menopausal women) the TPS value  

was higher when the tumour size was larger, which was statistically significant,  

and it correlated positively with AKR1β10. 

In the group of patients with the tumour diameter greater than 2.7 cm, the values  

of TPS, AKR1β10, CA 15-3 and Ki-67 were higher, which proved to be statistically 

significant. The tumours localized in the lower quadrants were characteristically larger.  

The size of tumours localized in these quadrants was typically related to the values  

of CA 15-3 and TPS. 

A larger tumour was more frequently observed in the patients with the HER2 receptor 

positive status. These women presented a higher, statistically significant, level of CA 15-3 

and the proliferation process, evaluated on the basis of the Ki-67 value, was intensified.  

Histological cancer type as well as the HER2 receptor status did not differentiate  

in concentration levels of the analyzed markers in a statistically significant way. It was found, 

however, that the tumour size is a risk factor for elevation of TPS levels (OR=3.16).  

A statistically significant dependence was observed between the patient`s age and molecular 

subtype of neoplasm. The poorest prognosis was in triple negative type which affected mostly 

the younger women. Luminal A tumours were most frequently diagnosed in the oldest 

women. The percentage of expressed estrogen and progesterone receptors varied in different 

molecular cancer subtypes, which was found to be statistically significant. In luminal A 

tumour the percentages were the highest, while the highest values of the proliferation index 

determined on the basis of Ki-67 were observed in triple negative cancer.  

The molecular subtype differentiated AKR1β10 concentrations in a statistically 

significant way, the highest values were found in luminal B HER2(-) cancer.   

The effect of the analyzed parameters on the serum markers (expressed  

by of categorized concentrations) was evaluated, based on the logistic regression model.  

The predictive meaningfulness of the accepted model was not confirmed. The only finding 

was that a metastasis to the lymth nodes is a predictor for the concentration of thymosin β10, 

whereas the degree of histological malignancy is a predictor for TPS. 

 

Conclusions. 

The following conclusions were made on the basis of the conducted research: 



1. It was confirmed that the thymosin β10 levels correlate with the presence of axillary 

lymph node metastases in patients suffering from breast cancer, therefore its use may 

be considered in diagnostics and neoplastic dissemination to regional lymph nodes. 

2. Evaluation of the tissue polypeptide specific antigen (TPS) levels in breast cancer 

patients’ serum might be a very valuable, additional parameter that might be used  

in the prognosis of unfavourable course of disease.  

3. The significance of tested serum markers as factors useful in modifying HER2-

receptor dependent therapies has not been confirmed. 

4. It has been shown that the highest values of aldo-keto reductase of family 1 β10 

(AKR110) occur in HER2(-) luminal B subtype, therefore including this parameter in 

the early stages of diagnostics might make facilitate planning of neoadjuvant therapy. 

5. The absence of typical relationships between the analyzed blood serum markers and 

Ki-67 proliferation index as well as CA 15-3 does not confirm their usefulness  

in the assessment of small tumour growth and differentiation. 


