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Glioblastoma multiforme (GBM) is the most common 
form of malignant glioma, characterized by genetic insta-
bility, intratumoral histopathological variability, and un-
predictable clinical behavior. Malignant gliomas express 
preferentially a number of surface markers that may be 
exploited as therapeutic targets, such as tenascin-C, an 
extracellular matrix glycoprotein contributes to tumor 
cell adhesion, invasion, migration and proliferation. Dis-
appointing results in the treatment of gliomas with sur-
gery, radiation and chemotherapy have fuelled a search 
for new treatment modalities.
We have collected the data for 46 patients suffering from 
brain tumor. They were resected and treated with dsRNA 
(ATN-RNA) complementary to the sequence of tenascin-
C mRNA. MRI and CT follow up studies showed growth 
tumor delay or lack of its recurrence symptoms, due to 
inhibition of TN-C synthesis. A significant improvement 
in overall survival (OS) was observed without loosing of 
the quality of life (QOL) of patients. MRI and CT studies 
showed tumor growth delay, or lack of tumor recurrence 
symptoms, due to inhibition of TN-C synthesis. This nov-
el therapy based on RNA interference shows a big thera-
peutical potential. To our knowledge intervention with 
RNAi (iRNAi) is the first protocol of application of RNAi 
in human disease treatment.
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Evolution of gene concept and 
hypotheses of oncogenesis
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At the beginning the of 20th century term “gene” has been 
purely theoretical concept. Discovery of chromosomes lead 
to he formulation of Mendel-Morgan chromosomal theory. 
After discovery of DNA “gene” was identified as a distinct 
nucleotide sequence. Gene became unequivocally a physi-
cal unit with well defined characteristics, with its borders, 
its ability to replicate and transfer of its “genetic informa-
tion”; to the progeny, a sole and unique factor able to create 
phenotype due to its ability to code for protein. However, 
a simple picture of gene as a precisely defined molecu-
lar structure is gradually fading and the term “gene” be-
came ambiguous again. We realized that life phenomena 
are more complex and cannot be reduced to “genes” nor 
can be genes sole causal factors determining phenotypic 
outcome. The most surprising was the discovery that ma-
jority of DNA sequences (not only these coding for pro-
teins) are transcribed and a complex network of RNAs are 
involved in the control and regulation genes activity. Of 
no less importance is the fact that “primary information”; 
encoded by a gene is converted by a series of molecular 
processes to “secondary information”, depending on the 
status of cellular biological systems, actual context and a 
demands of a cell or of living organism. Cancer research 
in the last century was closely related to the “gene” con-
cept. Cancer researchers often became “genocentrically” 
oriented. Each major discovery in molecular biology has 
its repercussion in cancer research. At a time of Mendel-
Morgan chromosome theory, Bovery elaborated the theory 
that cancer arises due to unequal chromosome distribution 
into daughter cells. The mutation theory exerted a deep 
impact on cancer research, but it is not clear how deeply a 
mutation event can deregulate normal cell functioning. In 
cancer ethiogenesis, large deletions, insertions or translo-
cation seem to be more meaningful than point mutations. 
A quest (see e.g. Vogelstein) for a “cancer gene” or “cancer 
mutations” that might be unique for cancer has been of 
limited value. Nowadays, mechanisms that regulate gene 
expression via microRNAs and systems biology seem to 
be of major interest in cancer studies. Cancer is a complex 
multifactorial disease. Beside the genome, cell and organ 
“status”, epigenetics, protein-protein-other molecules in-
teractions, cell-extra cellular matrix interactions, structure 
of cell membranes and of other organelles have a role in 
the “emergence” of cancer phenotype.
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Cancer: novel therapeutic strategies
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Two different kinds of phenotypic changes accumulate in 
tumor cells during cancer progression. Alterations of the 
first type result in the escape of cancer cells from systemic 
surveillance (“autonomization”). Changes of the sec-
ond type culminate in a novel context of social relations 
between cancer and normal cells. In other words, there 
appear new features that affect the formation of a spe-
cific environment (“niche”) in tumors. The niches appear 
responsible for the proliferation of vascular endothelial 
cells, metastatic growth and immune suppression. 
Numerous data indicate that besides cancer cells also cells 
forming these tumor “microenvironments”, i.e. vascular 
endothelial cells, tumor-associated macrophages and car-
cinoma associated fibroblasts can become possible thera-
peutic targets. Drugs that act on niche cells also inhibit 
growth of tumors.
For anticancer therapeutic solutions to be effective they 
must feature such drug combinations that would elimi-
nate both cancer cells and cells forming microenviron-
mental niches within tumors.
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In the last twenty years, significant progress in molecu-
lar and cellular biology of leukemias has been achieved. 
These achievements provided new opportunities for the 
development of innovative, more effective therapies in 
chronic and acute leukemias. Purine nucleoside analogs 
(PNA) — fludarabine, cladribine (2-CdA) and pentostatin 
(DCF) have been introduced for therapy ofchronic lym-
phoid leukemias. In hairy cell leukemia and chronic lym-
phocytic leukemia(CLL). PNAs significantly improved 
the disease prognosis. Recently three novel PNA: clofara-
bine (CAFdA), nelarabine (ara-G) and forodesine (immu-
cillin H, BCX-1777) have been synthesized and introduced 
into clinical trials. These agents have different metabolic 
properties and novel mechanism of action. They exhibits 
an efficacy in acute myeloid leukemia (AML) and acute 
lymphoblastic leukemia (ALL). Monoclonal antibod-
ies (mAbs) especially alemtuzumab and rituximab have 
been found effective, especially in CLL. Over the last 
few years, several new mAbs directed against lymphoid 
cells have been developed and investigated in preclinical 
studies and clinical trials. Some of them are highly active 
in lymphoid malignancies. The management of chronic 
myeloid leukemia has been profoundly changed by the 
introduction of tyrosine kinase inhibitors, imatinib, da-
satinib and nilotinib. Other treatments include antisense 
oligonucleotides, agents targeting the antiapoptotic Bcl-2 
family of proteins, receptors involved in mediation of 
survival signals from the microenvironment, cyclin-de-
pendent kinase inhibitors, protein kinase C inhibitors, ty-
rosine kinase inhibitors and immunomodulating drugs. 
At present, available therapies are only partially efficient 
and there is an obvious need to develop better strategies 
and new, more specific and active drugs. Novel therapies 
are being evaluated both in pre-clinical studies and in 
early clinical trials.
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Increases in the expression and activity of proteins driv-
ing the cell cycle progression as well as inactivation of 
the endogenous inhibitors of cyclin-dependent kinases 
(CDKs) confer cells enhanced proliferative potential. Es-
cape of cells during malignant transformation from the 
proper cell cycle control, rendering them independent 
from growth factors, provided a rationale for therapeu-
tic targeting of CDKs. Exposure of rapidly growing hu-
man MCF-7 breast cancer and HeLa cervix cancer cells 
to roscovitine (ROSC), a selective inhibitor of CDKs in-
hibits their proliferation by induction of cell cycle arrest 
and/or of apoptosis. The outcome strongly depends on 
the intrinsic traits of tumor cells, on their cell cycle status 
prior to the onset of treatment, and additionally on ROSC 
concentration [1, 2]. At lower dose ROSC primarily inhib-
its the cell-cycle-related CDKs resulting in a strong cell 
cycle arrest. Interestingly, ROSC arrests asynchronously 
growing cells at the G2/M transition irrespective of the 
status of their restriction checkpoint. However, the expo-
sure of cancer cells synchronized after serum starvation 
in the late G1 phase results in a transient G1 arrest only 
in cells displaying an intact G1/S checkpoint. At higher 
dosage ROSC triggers apoptosis. In HeLa cells inhibi-
tion of the activity of CDK7 and as a consequence, that 
of RNA polymerase II, is a major event that facilitates the 
initiation of caspase-dependent apoptosis and repression 
of HPV-encoded proteins. In contrast, in MCF-7 caspase-
3-deficient breast cancer cells ROSC induces apoptosis 
by p53-dependent pathway. HIPK2-mediated activation 
of p53 transcription factor by phosphorylation at Ser46 
results in upregulation of p53AIP1 protein. This protein 
after de novo synthesis and translocation into the mito-
chondria promotes depolarization of the mitochondrial 
membrane. Thus, the ROSC-mediated targeting of sev-
eral cellular pathways enhances its therapeutic efficacy.
References:
1. Wesierska-Gadek J, Gueorguieva M, Horky M (2005) Mol Can-
cer Ther 4: 113-124. 
2. Wesierska-Gadek J, Borza A, Walzi E et al (2009) J Cell Biochem 
106: 937-955.
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Heat shock proteins are a large group of chaperones that 
regulate diverse biological processes to maintain cellular 
homeostasis. HSPs are classified into several families ac-
cording to amino acid sequence similarities and molecular 
weight. While some hsp genes can be induced by various 
exogenous and endogenous factors, most are constitu-
tively expressed at physiological conditions. Unusual 
expression of HSPs is thought to play an important role 
in pathological states, including cancer development and 
progression. It is recognized that HSPs facilitates autono-
mous growth of cancer cells and inhibits programmed 
cell death increasing cancer cells survival and drug resist-
ance. On the other hand these abundantly expressed pro-
teins can also be a target for anticancer therapy. 
Herein recent data concerning therapeutic uses of cer-
tain HSPs in cancer treatment will be discussed. Studies 
on immunogenic properties of certain HSPs have been 
conducted since early 90’s. Recent phase III clinical trials 
demonstrated that HSPs preparation could be promising 
as so called “autologous anticancer vaccines” improv-
ing treatment of melanoma. Another breakthrough was 
a discovery of specific inhibitors of HSP90, a key chap-
erone involved in signal transduction pathways relevant 
for cancer development. Multiple clinical trials confirmed 
the anticancer potential of shutting off the activity of this 
heat shock protein. 
The role of HSPs as possible tumor markers will be also 
discussed. The rationale to study HSPs as tumor mark-
ers is based on their different expression pattern in cancer 
and normal cells. However, the studies aimed to corre-
late the expression pattern of HSPs with clinical features 
(patients’ survival, drug resistance) led to inconsistent 
results. Herein we present the results of our preliminary 
investigation on the expression of the HSPA2 gene in vari-
ous tumors. Using tissue microarrays we found that the 
HspA2, so far considered as specific for spermatogenesis, 
can be aberrantly activated in some cancers (breast, skin). 
Thus HspA2 can be considered as a possible tumour 
marker, however further study correlating HspA2 ex-
pression level with clinical data should be performed.
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Can vaccination against Human papillomavirus 
protect us from cervical cancer?
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The main cause of the development of cervical cancer 
and precancer is a persistent infection by human papil-
lomaviruses (HPVs) of the high-risk group (HR-HPV): 
types HPV16, HPV 18. However, the long period of time 
between infection and the appearance of cervical cancer 
as well as the low frequency of progression of HPV-as-
sociated premalignant lesions to invasive cervical cancer 
suggests that in the multi-step nature of HPV-induced 
cervical cancer the additional genetic and epigenetic 
events are required. These steps include deregulation of 
the expression of viral oncogenes E6 and E7, leading to 
genetic instability and alterations in regulatory host cell 
genes and cell cycle regulation.
The cervical cancer rates can be reduced by organization 
of screening of cervix and Pap/HPV testing as well as by 
vaccination. Currently, two prophylactic HPV vaccines 
are commercially available to prevent HPV16/18 infection 
and associated lesions. However, the long-term studies 
evaluating duration of vaccine efficacy are needed.
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Mechanism of involvement of selenophosphate 
synthetase in cancer development
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A source for active selenium form in the cell is seleno-
diglutathione, an unstable key intermediate of selenium 
metabolic pathway [1]. The level of GS-Se-SG is support-
ed with the concentration of glutathione, and they pos-
sibly present a real mechanism of reciprocal regulation. 
Selenium is delivered as SeP (selenophosphate), its phos-
phorylated derivative, to selenium-dependent enzymes 
by selenophosphate synthethase (SPS) and included into 
their active centers as Se-Cys. Further, the last is splitted 
off by selenocystein lyase after that Se could be trans-
formed into SeP by SPS once again.
The role of Se in development of cancer has not been elu-
cidated till nowadays although there is data about insuf-
ficiency of Se in the diet and blood of patients with can-
cer or, in the opposite, about Se-containing waste in the 
air where patients worked or lived. When it has become 
known that there are two SPS homologs in human, SPSI 
and SPS II, the data have appeared that only SPS II is a se-
lenium-dependent protein. We have determined the per-
centage of homology between SPS I and fully-functional 
SPS from E. coli is about 30% when absolutely identical is 
22% that is low for the protein to perform the same reac-
tion as bacterial SPS. We have found that glutathione can 
be bound and then released by SPS I, whereas SPSI is not 
able to perform SeP synthesis. It could be possible SPSI 
plays a role in glutathione bypass. It is known that lung 
cancer is dependent on SPS I [2] and the amount of Se in 
cancerous growth significantly increases. Therefore, the 
release of Se may not occur and it causes the increase of 
Se concentration in malignant cells. Also, it becomes clear 
why the knock out of SPSI does not influence selenopro-
tein synthesis [3] as selenoproteins could be synthesized, 
only the recycling of selenium into selenodiglutathione 
perhaps, is not possile. 
References:
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Several papers in the literature were devoted to compar-
ing efficiency of different approaches for extraction of bi-
omarkers in protein spectra. Strategies for comparisons 
of biomarker extraction algorithms involved the use of 
datasets of known structures, created artificially by using 
virtual spectrometer, with measures of efficiency given 
by interspectra variance, quality of class separation, sen-
sitivity and specificity of procedures for peak detection or 
reproducibility. The known comparison studies were fo-
cused on registering instances of detecting or omitting, by 
certain algorithms, peaks of fixed positions and neglected 
the problem of precision of the estimate of peak’s position 
along the m/z axis. 
Since shifts between peaks positions between different 
spectra is very often encountered in real datasets, we ana-
lyzed and compared performances of peak extraction al-
gorithms in terms of both detecting of a certain peak and 
the accuracy of estimate of peaks position along the m/z 
axis. We implemented a software environment for protein 
spectra peaks extraction, including four different realiza-
tions of the step of spectral alignment and we studied the 
effect of different realization of spectral alignment on the 
performance of the peak extraction. In order to grade the 
results of peak extraction we used four quality indices, 
sensitivity, false discovery rate (FDR), F1 index defined 
by a composition of FSR and sensitivity, and our own in-
dex given by standard deviation of the relative m/z differ-
ences between matched peaks. We optimized parameters 
of alignment procedures, and in one procedure we pro-
posed a modification, which improved its robustness by 
reducing alignment artifacts and overalignments. 
From our comparisons we conclude that for some data-
sets performing alignment step may be a crucial element 
of the pre-processing procedure. Its omitting may lead to 
a serious deterioration of the result of either classification 
or relating the discovered biomarkers to certain peptides 
of proteins.
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Epigallocatechin gallate (EGCG) is the most potent com-
pound in green tea extract (GTE) with respect to inhib-
iting cell proliferation and inducing apoptosis in cancer 
cells. It has been shown that EGCG affects different cel-
lular signaling pathways, among them the up-regulation 
of clusterin (CLU) protein expression is believed to medi-
ate the proapoptotic action of EGCG. CLU is a multifunc-
tional protein that plays numerous roles in mammalian 
cells. The CLU transcription is complex and generates 
two protein forms differentially localized in the cells. It 
is assumed that secretory form of CLU (sCLU, 80 kDa) 
exerts protective effect, whereas nuclear CLU (nCLU, 50 
kDa) expression is a hallmark of apoptosis. The aim of our 
study was to verify whether EGCG/GTE could overcome 
the resistance of colon adenocarcinoma COLO 205 cells to 
TNF-α-induced cell death or initiates intrinsic apoptosis. 
Surprisingly, we found that EGCG [10–400 μM] and GTE 
[10–400 μg/ml] dose- and time-dependently stimulated 
COLO 205 cell viability (6, 12, 24 and 48 h). Both com-
pounds did not sensitize COLO 205 cells to TNF-α. West-
ern blot analysis revealed that EGCG [100 mM] and GTE 
[100 mg/ml] induce sCLU expression in the 12th hour of 
the experiment. To identify the molecular mechanism re-
sponsible for EGCG- and GTE-induced CLU expression, 
different metabolic inhibitors were used (STS, PMA, LiCl, 
AD, CHX and SB 216763). Western blot analysis showed 
that only STS [1 μM] abrogated EGCG- and GTE-depend-
ent CLU expression. GSK-3β inhibitor, LiCl [20 mM], 
enhanced EGCG- and GTE-dependent effects with sig-
nificant upregulation of CLU level observed at 6th hour of 
treatment. Astonishingly, AD [20 ng/ml] administration 
did not inhibit LiCl-induced effect. Conversely, another 
GSK-3β inhibitor, SB 216763 [10 μM] delayed and extend-
ed EGCG- and GTE-induced CLU expression levels up 
to 48th hour of treatment. Similar effect was exerted by 
PMA [100 nM] treatment, whereas CHX [1 μg/ml] attenu-
ated CLU expression until 48th hour of treatment. Addi-
tionally, the expression of P(Ser473)-Akt1, Akt1, P(Ser9)-
GSK-3β, GSK-3β and procaspase 3 were analyzed. It was 
previously demonstrated that EGCG inhibits PI-3K/Akt1 
pathway, although our studies did not confirm this state-
ment. Immunobots showed that downstream target of 
Akt1, the P(Ser9)-GSK-3b is regulated independently of 
Akt1. Our data revealed that EGCG/GTE stimulated vi-
ability of COLO 205 cells and this effect was accompanied 
by elevated CLU protein level.
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Heme oxygenase-1 (HO-1) is an inducible enzyme that de-
grades heme to biliverdin, carbon monoxide and iron. In 
our previous experiments we demonstrated that B16(F10) 
melanoma cells overexpressing HO-1 displayed increased 
proliferation, stronger angiogenic potential, and higher 
resistance to oxidative stress. After intracutaneous inocu-
lation they generated more packed, better vascularized, 
and less infiltrated tumors, resulting in shortened sur-
vival of hosts, whereas after intravenous injection formed 
more metastases in the lungs. Therefore, the aim of the 
present study was to investigate mechanisms responsible 
for these protumoral effects of HO-1. 
Melanoma cell line B16(F10) were transduced with ret-
roviral vectors encoding luciferase, GFP and HO-1 
[B16(F10)-luc-GFP-HO-1]. B16(F10)-luc-GFP cells were 
used as a control. HO-1 overexpression was confirmed at 
mRNA and protein levels using real-time PCR and west-
ern blotting. B16(F10)-luc-GFP-HO-1 displayed a slight 
upregulation of antioxidative genes: biliverdin reduct-
ase, catalase and glutathione S-transferase. On the other 
hand, they expressed lower levels of transcripts for p21 
and Mdm2 — proteins related to p53 status and cell cy-
cle arrest. In the same time, there were no differences in 
activation of ERK, Akt and Jnk kinases between B16(F10)-
luc-GFP and B16(F10)-luc-GFP-HO-1 cells. Importantly, 
HO-1 overexpressing melanoma cells were characterized 
by de-differentiated phenotype. B16(F10)-luc-GFP-HO-
1 cells exhibited less dendritic morphology and weaker 
pigmentation than their control counterparts. Expres-
sion of melanoma markers such as tyrosinase and gp100 
were significantly downregulated in melanoma cells 
overexpressing HO-1, whereas levels of c-myc, known as 
pluripotent factor, were strongly augmented. Finally, de-
differentiated phenotype of B16(F10)-luc-GFP-HO-1 cells 
were further enhanced by hypoxic conditions. 
Altogether, these data suggest that apart from antioxida-
tive and pro-proliferative properties, HO-1 exerts de-dif-
ferentiative activity, what may lead to more aggressive 
melanoma phenotype.
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Introduction: Chronic inflammation in the area of gastric 
mucous membrane may be the etiological factor contrib-
uting to the development of gastric cancer. It has been 
shown that C-reactive protein (CRP) is biomarker of in-
flammation and immune response to tumor. 
Aim: The aim of the research was to evaluate the diagnos-
tic usefulness of CRP measurement in serum of patients 
with gastric cancer in relation to tumor stage as well as to 
compare these levels with the concentrations of classical 
tumor markers, i.e. CEA (carcino-embryonic antigen) and 
CA 19-9 (carbohydrate antigen 19-9). 
Materials and methods: The study comprised 52 patients 
with gastric cancer. They were divided into three groups 
depending on tumor stage: 11 cancer patients with stage 
I+II, 15 with stage III and 26 with stage IV. The control 
group included 30 healthy volunteers. The serum con-
centrations of CRP were measured using immunoturbi-
dimetric test, whereas the levels of CEA and CA 19-9 by 
microparticle enzyme immunoassay kits (MEIA). Blood 
samples from all patients were collected before surgery. 
Results: The concentrations of CRP and both tumor 
markers (CEA and CA 19-9) were significantly higher in 
gastric cancer patients in comparison with control group 
(healthy subjects). Serum levels of C-reactive protein as 
well as CEA and CA 19-9 increased with tumor stage. 
Moreover, the concentrations of CRP in patients with 
nonresectable tumor were higher than in patients with 
resectable cancer. The diagnostic sensitivity of CRP was 
54% and was higher than classical tumor markers (CEA 
and CA 19-9). Moreover, the highest diagnostic sensitiv-
ity was observed for the combined use of CRP and CA 
19-9 (65%). 
Conclusions: These findings suggest the potential use-
fulness of C-reactive protein in the diagnosis of gastric 
cancer pateints, especially for the combined use of CRP 
with CA 19-9. 
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Glutathione S-transferases (GSTs) are a superfamily of 
enzymes that play a key role in cellular detoxification of 
chemicals including carcinogens. One of the most impor-
tant GST isoenzymes is GSTP1 which performs important 
functions in the detoxification of endogenous and exog-
enous xenobiotic compouds and in protection against 
oxidative stress. This enzyme plays a crucial role in the 
second phase of drug detoxification and catalyzes the 
conjugation of a wide range of electrophilic compouds 
to glutathione. The human GSTP1 class is commonly 
overexpressed in neoplasia, and therefore a high level of 
GSTP1 mRNA in cancer cells could be correlated to re-
sistance to some antineoplastic drugs applied in tumor 
therapy. GSTP1 silencing by promoter hypermethylation 
was also shown in several human tumors. 
Using different human cell lines and DNA obtained from 
healthy donors and cancer patients, we further char-
acterized the GSTP1 promoter and correlated GSTP1 
transcription levels with promoter methylation and the 
presence of proteins that interact with different promoter 
elements, and performed studies on GSTP1 promoter 
polymorphism. The GSTP1 promoter was hypermethyl-
ated in MCF7 breast cancer cells and partly methylated 
in human choriocarcinoma BeWo, melanoma Me45 and 
colorectal cancer HCT116 cells that were characterized 
with low levels of GSTP1 transcription. Experiments in 
which truncated promoter fragments obtained by PCR 
and cloned into the pGL3basic vector upstream of the 
luciferase gene provided evidence that the GSTP1 gene 
is positively regulated by the NF-kB element and nega-
tively regulated by the NF-kB-like element and by CRE in 
all cell types tested. Electrophoretic Mobility Shift Assays 
(EMSA) showed that BeWo, mammary epithelial Hbl-100 
and Me-45 cells contain transcription factors that specifi-
cally interact in vitro with the ARE, NF-kB and CRE sites 
of the human GSTP1 promoter. Studies of the promoter 
fragment containing ATAAA repeats in DNA of different 
donors revealed the existence of polymorphic variants in 
the number of repeats and differences in the distribution 
of repeats between the group of healthy donors and colon 
cancer patients. 
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The regulation of gene expression by steroid hormones 
plays an important role in the normal development and 
strongly influence the pathogenesis of steroid dependent 
prostate and breast cancers. The family of enzymes that 
are involved in cancer progression are matrix metallopro-
teinases (MMPs). Under physiological conditions MMPs 
are involved in embryogenesis, angiogenesis, regulation 
of ion metabolism but also play an important role in tu-
mor progression by increasing cancer cell growth, migra-
tion, invasion, metastasis and angiogenesis. The expres-
sion and activity of MMPs are increased in almost every 
type of human cancer, and this correlates with tumor 
stage, increased invasion and potential for metastasis, 
and shortened survival. The second important family of 
enzymes expressed in many steroid hormone-producing 
or hormone-dependent tissues are kallikreins (KLKs). 
Some KLKs may be activated by other KLKs or other pro-
teases in the same tissues (healthy and malignant) that 
points the possibility of their involvement in cascade of 
enzymatic pathways which ends with cancer progression. 
We sought to find out if there is any correlation between 
expression and activity of selected MMPs and KLKs in 
steroid dependent prostate and breast cancers. 
The study was carried out on prostate and breast cancer 
tissue samples and established cell lines (LNCaP, PC-3, 
DU145, MCF7, T47-D). The expression and activity of an-
drogen receptor (AR), estrogen receptor β (ERβ), MMPs 
(MMP-2, MMP-9, MMP-13) and kallikreins (PSA, KLK2, 
KLK15) in steroid treated and untreated prostate and 
breast cancer cells and postoperative tissue samples, was 
analyzed at mRNA (RT-PCR) and protein (Western blot) 
level. 
Treatment of prostate and breast cells with androgens 
increased activity of (MMPs)-2,-13, (KLKs)-2,-15 and cell 
migration while estrogens blocked the stimulatory effect 
of androgens. The expression of MMP13, was higher in 
comparison to normal cells or tissue and may be impli-
cated in invasive/metastatic ability. Treatment of LNCaP 
and T47-D cells with siRNA for AR significantly reduced 
proliferation (50–80%), expression of (MMPs)-2,-13 and 
(KLKs)-3,-15 The plasma concentrations of (MMPs)-2,-9,-
13 and KLK3 were also higher in tissue with metastasis 
than in the other groups. 
Our results suggest that the expression of MMPs, in as-
sociation with KLKs determination, could play a role in 
diagnosis, monitoring therapy and evaluating malignant 
progression in prostate and breast cancer.
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Mass spectrometry-based analysis of the blood proteome 
is an emerging method of clinical proteomics and cancer 
diagnostics. Although no single peptide is expected to be 
a reliable bio-marker in such analyses, multi-peptide sets 
of markers selected in numerical tests have been already 
shown in a few studies to have prognostic and predictive 
values in cancer diagnostics. Matrix-assisted laser desorp-
tion/ionization (MALDI) and Surface-enhanced laser de-
sorption/ionization (SELDI) mass spectrometry methods 
are of particular usefulness for such peptide fingerprinting 
or proteome pattern analyses, and have been already im-
plemented in cancer classification and early detection that 
based on serum/plasma specimen.
Here we aimed to identify serum proteome patterns specif-
ic for patients with different type of cancer. Blood samples 
were collected before the start of therapy in three group 
of male patients: 50 patients with lung cancer, 36 patients 
with colon cancer and 39 patients with head & neck cancer, 
as well as in a group of age and sex-matched healthy con-
trols (49 donors). Serum was isolated after blood clotting 
and the low-molecular-weight proteome fraction (2–12 
kDa) was analyzed using MALDI-ToF mass spectrometry. 
All samples were collected, processed and analyzed using 
the same standard procedure by the same laboratory per-
sonnel. Registered mass spectra were analyzed using bio-
informatic tools created and optimized in our group. 
We have identified cancer classifiers built of 5 to 10 spec-
tral components (peptide [M+H]+ ions) that differentiated 
healthy persons and cancer patients, which were specific 
for each analyzed type of cancer. Such spectral classifiers 
constituted biomarkers showing 80–90% specificity and 
sensitivity. Furthermore, we have compared similarity of 
proteome patterns specific for three type of cancer. Interest-
ingly, peptide profiles characteristic of samples from blood 
of patients with head & neck cancer and lung cancer were 
the most similar (correlation coefficient r=0.92), while sam-
ples of head & neck cancer and colon cancer were the most 
different (r=0.58). Peptide ions that are the most characteris-
tic of specific types of cancer have been also identified.
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Introduction: Human erythrocytes (RBCs) are widely 
used in investigation of membrane permeability changes 
induced by amphipathic drugs. RBCs are also helpful in 
researches on the influence of membrane properties in 
determination of its resistance to amphipathic agents. In 
our present work, human RBCs were treated with lytic 
concentrations of verapamil (Ver). Ver is known as a Ca2+ 
channel blocker and chemosensitizer of membrane pro-
tein Pgp in multidrug resistant cancer cells. The mecha-
nism of hemolysis induced by Ver is similar to that caused 
by amphotericin B (AmB), which shows high affinity to 
membrane cholesterol and is able to enhance membrane 
permeability to some anticancer drugs. 
Aim of the study: 1. to investigate the dependence of 
Ver-induced hemolysis on chemical composition and 
temperature of incubation medium; 2. to compare the re-
sults obtained for Ver with the results obtained for RBCs 
treated with lytic AmB concentrations; 3. to estimate the 
effect of sublytic AmB concentrations on the hemolytic 
activity of Ver. 
Material and method: Human RBCs were obtained from 
healthy donors. The kinetics of membrane permeability 
changes induced by Ver was monitored with spectropho-
tometer SEMCO Epoll 2000 Eco (wavelength 590 nm). 
Standard incubation medium was isoosmotic KCl, 37oC, 
RBCs concentration 0.3 microliter/mililiter of incubation 
medium. 
Results: The kinetics of Ver-induced hemolysis is of the 
permeability type and it does not differ from that induced 
by AmB. The RBCs resistance to Ver, but not to AmB, is 
increased with the decrease of incubation temperature. 
Incubation of RBCs with Ver in the media of different 
chemical composition leads to small increase of RBCs re-
sistance, while the activity of AmB is strongly inhibited. 
The Ver hemolytic activity is markedly increased in the 
presence of sublytic concentrations of AmB. 
Conclusions: Ver-induced hemolysis is much less de-
pendent on the changes in chemical composition of the 
incubation medium, than that induced by AmB. It sug-
gests different structure of transport systems formed 
within RBCs membrane by these two amphipathic drugs. 
Membrane activity of Ver seems to be strongly depend-
ent on membrane fluidity. The increase of hemolytic ac-
tivity of Ver in the presence of sublytic concentrations of 
AmB, is probably the result of AmB-induced changes in 
cholesterol organisation, which leads to changes in the 
Ver–membrane interactions.
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Introduction: Prostate cancer is the most common can-
cer among men and is the second leading cause of cancer 
deaths. Few risk factors offer opportunities for primary 
prevention of this malignancy. Epidemiological and clini-
cal data suggest that selenium may prevent prostate can-
cer. Mechanisms for selenium-anticancer action are not 
fully understood. Aim of study: We evaluated the time 
and dose dependent effects of selenocysteine (SeCys) and 
selenomethionine (SeMet) on androgen-dependent and 
androgen-independent prostate cancer cell lines. Mate-
rial and methods: PTN1A prostate epithelial cells, andro-
gen-sensitive LNCaP, and androgen-independent PC-3, 
DU145 prostate cancer cells were exposed to SeCys or 
SeMet at 0.1–10μM for 12 to 48 h. Cell proliferation, vi-
ability, and apoptosis were assessed by BrdU, WST assay, 
trypan blue assay, Western blot analysis, PathScan Sand-
wich ELISA Kit and CellomicsTM ArrayScan VTI system. 
ANOVA analysis with Tukey’s was used to determine 
the significance of statistical differences between data at 
the level of P<0.05 using STATGRAPHICS. Results: In 
the present study, we demonstrated that SeCys and Se-
Met modulate the proliferation of prostate cancer cells 
and prostatic epithelial cells in dose and time depended 
manner. We observed statistically significant changes in 
cells viability and proliferation after SeCys, SeMet treat-
ment. The inhibitory potential of SeCys was significantly 
stronger then SeMet, particularly in dose 5–10 μM in all 
analyzed cells lines. The proapoptic potential of SeCys 
was significantly stronger in androgen-sensitive cells in 
comparison to androgen-independent cell lines after 48 h 
of incubation. In LNCaP cells, SeMet inhibited cell pro-
liferation — also on statistically significant level in com-
parison to PNT-1a cells. Conclusions: SeCys can play an 
important role in cell death signaling in hormone-inde-
pendent and hormone-dependent prostate cancer cells. 
SeMet can play important role in modulation of cell death 
signaling in androgen-dependent cells.
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Introduction: The many studies reported that active hor-
mones of RAS might involve on cell proliferation and 
apoptosis, differentiation, angiogenesis, which suggests 
that might play significant role in a cancergenesis. The 
angiotensin II is not the only active component of ren-
in-angiotensin system. The one of peptides identified as 
metabolic products of Ang II, Ang IV can regulate blood 
flow, cell growth, memory retention and neuronal devel-
opment. The aims of this study was to compare the effect 
of Ang II and IV in androgen-dependent and androgen-
independent prostate cancer cell lines. 
Material and methods: The weakly tumorigenic prostate 
cancer cells LNCaP and aggressively tumorigenic cells DU-
145 we used as models of early stage androgen-depend-
ent prostate cancer and late androgen-independent stage 
disease, respectively. Using BrdU incorporation assay, as 
an indicator of cell proliferation, we tested the effects three 
concentrations (5 nM, 0.5 nM and 0.05 nM) of Ang II and 
Ang IV on the relative rates of DNA synthesis in LNCaP 
and DU-145 cells. Moreover we examined the potential 
association of the effects of Ang II and IV with two types 
of angiotensin receptor using selective antagonists of AT1 
(losartan) and AT2 (PD 123319). Finally, this study to com-
pare the changes in expression of two receptor genes (AT1 
and AT2) before and after angiotensins treatement.  
Results: The results showed that Angiotensin II can sig-
nificantly stimulated cell proliferation in LNCaP (24h; 
48h) and DU-145 (48h) by AT1 receptor. Alternatively, 
Ang IV significantly reduced DNA synthesis in LNCaP 
but not DU-145. It was found that AT2 receptor blocker 
PD123319 partly abolish suppressor effect of tested pep-
tide (AngIV) on proliferation of androgen-dependent 
prostate cancer cells. Simultaneously it was reported that 
effector peptides of the RA system are the factors that 
modulate density of AT1 and AT2 receptors in the both 
prostate cancer cell lines 
Conclusions: The Ang II and IV could influence on the 
prostate cancer growth in vitro. Observed biological prop-
erties of angiotensins are associated with the hormonal 
status of examined cells as well as with the expression 
level and mutual proportions between classical angi-
otensin receptors. 
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Oxidative stress is characterized by an accumulation of 
reactive oxygen species that can lead to cell death by 
either necrosis or apoptosis depending on the severity 
of cellular damage by an oxidant injury. Flavonoids are 
known from their antioxidant and/or prooxidant activi-
ties.The goal of the study was to examine the long-term 
effect of quercetin and apigenin on apoptosis and necro-
sis induction in HeLa cells challenged by H2O2.
Apoptosis and necrosis identification was determined by 
staining method using propidium iodide and Hoechst 
33342 and by methylene blue staining on semithin sec-
tions. SOD, CAT, GPx and GR activities, the level of su-
peroxide anion radicals and the level of GSH were per-
formed by spectrophotometric methods For heat shock 
proteins and PARP identification Western blot analysis 
was used. 
In cells exposed to H2O2 we observed mainly apoptosis. 
Meanwhile combined long-term effect of flavonoids with 
oxidative stress suppressed apoptosis and cytotoxic ef-
fects of hydrogen peroxide. Quercetin was more effective 
in comparison to apigenin, especially at 5 and 10 μg/ml 
concentration.s In cells pretreated with flavonoids, fol-
lowed by treatment with H2O2 and coincubated with 
flavonoids greater SOD activity and decrease in ROS 
level was observed. GR and CAT activity were lowered in 
cells exposed to apigenin and quercetin. Increase in total 
level of glutathione was observed.Treatment of cells with 
oxidative shock and flavonoids resulted in reduction of 
Hsp 72 and PARP expression with one exception for cells 
treated with quercetin at 15 μg/ml.
The examined flavonoids reduce oxidative stress partly 
through an inhibition of ROS generaton, by increase of 
SOD and by rising of the total glutathione level. Antican-
cer activity of flavonoids appears to be modulated by af-
fecting Hsp and PARP expression as well.
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Background: Visfatin, pre-B colony enhancing factor 
1 (PBEF1)/Nicotinamide phosphoribosyltransferase 
(NMPRTase) is a novel adipokine that is secreted by 
visceral and subcutaneous fat, recently shown to be in-
volved in the development of obesity associated insulin 
resistance, type 2 diabetes mellitus and carcinogenesis. 
Its role in lipid peroxidation of cancer cells in vitro was 
not elucidated. The aim of the study was to examine the 
effects of visfatin on gluthation peroxidase (GSH-Px) and 
glutathione reductase (GR) activities and malondialde-
hyde (MDA) concentration as a marker of lipid peroxida-
tion in melanoma Me45 media cells. 
Material and Methods: Human melanoma cells Me45 
were cultured in DMEM medium supplemented with 
15% fetal bovine serum, 100 U/ml penicillin and 0.1 mg/
ml streptomycin under an atmosphere of 95% air and 5% 
CO2 at 37oC. Enzymes assay: GSH-Px activity was meas-
ured according to Paglia and Valentine using enzymatic 
conjunction with GR. MDA concentrations were deter-
mined by the colorimetric method by Ohkawa et al, using 
the reaction with thiobarbituric acid. Human Visfatin was 
added to cell culture in concentrations 10ng/ml (V1) and 
100ng/ml (V2). 
Results: After 24 h in the visfatin treated group (V1 and  
V2) GSH-Px media activity was significantly increased in 
comparison to the control (109.2 ± 20.2 IU/l, 197.1 ± 20.3 
IU/l vs. 91.6 ± 12.1 IU/l, respectively, p<0.01). GR activity 
was decreased in the both groups when compared to the 
control (3.82 ± 0.31 IU/l, 6.52 ± 1.04 IU/l vs. 9.17 ± 0.43 IU/l, 
p<0.001, p<0.01, respectively). MDA media cells level was 
decreased in V1 and  V2  when compared to the control 
(1.21 ± 0.27μmol/l, 0.79 ± 0.10μmol/l vs. 1.49 ± 0.17μmol/l, 
p<0.05, p<0.0001, respectively). 
Conclusion: Role for visfatin in melanoma redox states 
in vitro may provide greater insight into the association 
between fat adipokines and antioxidants defense system 
in vitro. Visfatin causes decreased susceptibility of malig-
nant cells to lipid peroxidation. The increased GSH-Px 
activity in media Me45 cells is, the more protects against 
ROS mediated damaged is. The decreased levels of GR in 
visfatin treated groups may have harmful effects on thiol 
groups cell proteins leading to their inactivation and fur-
ther cancer progression.
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Lumican is a small leucine-rich proteoglycan (SLRP) 
present in the dermal extracellular matrix. Previous data 
from our laboratory demonstrated that lumican decreases 
melanoma progression in vivo (Vuillermoz et al, 2004, Exp 
Cell Res). The aim of the present work was to elucidate the 
mechanism of lumican anti-tumor properties. Melanoma 
cell migration is decreased by lumican and this effect is 
due to an enhanced cell adhesion. The adhesion of A375 
human melanoma cells on lumican was dose-depend-
ent and required Mg2+ and Mn2+ divalent cations. Us-
ing a panel of monoclonal antibodies directed against 
integrin subunits, and rhodocetin, a specific inhibitor 
of alpha2 integrin subunit, we show that A375 cells can 
bind to recombinant lumican through alpha2beta1 in-
tegrin. The interaction of melanoma cells with the lumi-
can substratum resulted in heterogeneous distribution of 
beta1 integrin on cell membrane after 24 hours of seed-
ing. Concomitantly, a reorganization of actin stress fibers 
and a significant decrease in vinculin immunostaining at 
focal adhesion complexes were observed. No alteration 
of the expression was detected at protein and mRNA 
levels. Vinculin expression was, however, significantly 
increased in cytosolic fractions in cells seeded on lumi-
can in comparison to cells seeded on type I collagen or fi-
bronectin substrata. In addition, lumican decreased focal 
adhesion kinase phosphorylation at tyrosine-397 (pFAK). 
Our results suggest that lumican induces an alteration of 
the link between actin filaments and beta1 integrin, char-
acterized by a cytosolic accumulation of vinculin focal 
adhesion protein, which could lead to a destabilization 
of focal adhesion complexes. Therefore, theincreased cell 
adhesion followed by cytoskeleton remodelling and the 
decreased pFAK induced by lumican in melanoma cells 
might explain the anti-invasive effect of this SLRP.
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Although betulinic acid (BA) is known to induce apopto-
sis and antiangiogenic response in tumor cells, the under-
lying mechanism of its action is unknown. Deregulation 
of tissue collagen metabolism is one of the consequences 
of neoplastic transformation. The final step of colla-
gen degradation is mediated by prolidase (E.C.3.4.13.9) 
which may play a role in angiogenesis. The formation of 
new blood vessels is regulated by the hypoxia-inducible 
factor 1 (HIF-1). The expression of HIF-1 correlates with 
hypoxia-induced angiogenesis as a result of the induction 
of the major HIF-1 target gene, vascular endothelial cell 
growth factor (VEGF). Since BA evokes anticancer activ-
ity, its effect on collagen biosynthesis, HIF-1α and VEGF 
expressions, as well as prolidase activity and expression 
was studied in cultured endometrial adenocarcinoma 
(EA) cells. It was found that BA inhibits collagen biosyn-
thesis in EA cells. It was accompanied by a parallel de-
crease in prolidase activity and expression and decrease 
in expressions of HIF-1α and VEGF. The data suggest that 
BA may have anti-angiogenic potential by inhibition of 
prolidase, HIF-1α and VEGF expressions, α1 and α2 in-
tegrins expression, and inhibition of collagen biosynthe-
sis in cultured human EA cells.
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Numerous studies indicate an essential role of epidermal 
growth factor receptor (EGFR) in carcinogenesis process. 
The activity of this receptor is necessary for evoking the 
effects of tumor promoter, 12-O-tetradecanoylphorbol-13-
acetate (TPA) in mouse skin. Thus EGFR is considered as 
a promising target for anti-cancer drugs and some tyro-
sine kinase inhibitors are already used in clinical research. 
Since the activation of EGFR occurs in the early stage of 
carcinogenesis its modulation might be also a good target 
for cancer chemoprevention.
The aim of this study was to investigate the possible 
mechanism of the activation of EGFR in mouse skin after 
topical application of TPA and its modulation by plant 
phenolic compounds, the potential chemopreventive 
agents.
In order to define the influence of TPA on EGFR activa-
tion, TPA in the dose of 10 nmoles was applied topically 
on shaved backs of female Balb/c mice. Epidermis was 
collected 1–24 h after treatment. Western Blot analysis re-
vealed a decrease of Y1173 and increase of Y1068EGFR 
phosphorylation. The most significant effect of TPA on 
EGFR phosphorylation was observed 4 h after the treat-
ment. Immunoprecipitation of the receptor followed by 
Western Blot showed its interactions with tyrosine phos-
phatase SHP-1 and RPTPα, which might be responsible 
for EGFR activity modulation as result of tumor promoter 
treatment.
To determine the modulation of EGFR activity by plant 
phenolic compounds: tannic acid, chlorogenic acid, pro-
tocatechuic acid, resveratrol or pterostilbene were ap-
plied 15 min prior to TPA, and the samples were isolated 
4 h later. The significant decrease of phosphorylation of 
both tyrosine residues of EGFR was observed after tan-
nic acid and resveratrol application. Treatment with pro-
tocatechuic acid or chlorogenic acid resulted in decrease 
of Y1173EGFR phosphorylation. Resveratrol analogue, 
pterostilbene, decreased the Y1068, but increased the 
Y1173EGFR phosphorylation. All tested chemicals en-
hanced EGFR-phosphatase interaction. 
In summary, our results indicate the existence of two dis-
tinct mechanisms of EGFR activity regulation by TPA. 
Plant phenolic compounds may modulate both tyrosine 
kinases as well as phosphatases involved in cell signal-
ing pathways. The decrease of EGFR activation observed 
after treatment with plant phenols may be considered as 
one of molecular mechanism of chemopreventive activity 
of these compounds.
Acknowlegments:
The study was supported by Student Scientific Society grants.

P.D.9

The influence of different expression of 
CYP3A4 izoenzymes on metabolic pathway 
of antitumour 9-amino-1-nitroacridine 
derivatives in human hepatoma cells

Magdalena Niemira1, Anna Lis1, Adam 
Hołownia2, Zofia Mazerska1

1Departament of Pharmaceutical Technology and 
Biochemistry, Gdansk University of Technology, Gdańsk, 
Poland; 2Faculty of Pharmacy with the Division of Laboratory 
Medicine, Medical University of Bialystok, Białystok, Poland
e-mail: m.niemira@gmail.com <Magdalena Niemira>

The efficacy of anticancer therapy is limited by an inabil-
ity to predict patient outcomes: tumour response and tox-
icity. This is complicated by the narrow therapeutic win-
dow and the fact, that many adverse drug reactions are 
caused by the cytochrome P450 (CYPs) dependent activa-
tion of drugs into reactive metabolites. Antitumor 9-ami-
no-1-nitroacridine derivatives, C-857 and C-1748, belong 
to a new set of antitumor compounds developed in our 
laboratory. One of them, C-1748 (Capridine-beta®) which 
expressed low toxicity in animals and potent antitumor 
activity against prostate cancer was selected to preclini-
cal studies. We showed earlier that metabolic activation 
of 1-nitroacridines is necessary for activity of these com-
pounds towards tumor cells, however C-1748 was shown 
to be less reactive than C-857 with human and rat liver 
microsomes and with human E. coli recombinant CYPs. 
Therefore, we hypothesized that slight metabolism of C-
1748 is a probably reason of its reduced toxicity in ani-
mals. In recent work we preliminary showed that studied 
compounds penetrated into human hepatoma HepG2 
cells and were metabolized there with various rates.
The present work aimed to evaluate whether different 
susceptibility of C-857 and C-1748 to metabolic trans-
formation in tumor cells correspond with lower toxicity 
of C-1748 than C-857 in animals. We also elucidated the 
influence of higher CYP3A4 expression on cellular meta-
bolic pathway of both compounds. 
HepG2 cells and cells with CYP3A4 — overexpression, 
Hep3A4, were treated with 200 μM of compounds. Af-
ter selected periods of time, cells were scraped from the 
dishes in the presence of 60% methanol, sonificated and 
the obtained mixture was centrifuged. The supernatant 
were analyzed by HPLC analysis with UV-vis and ESI-
MS detection. 
The obtained results showed that both studied com-
pounds were metabolized in HepG2 as well as in Hep3A4 
cells, while the overexpression of CYP3A4 improved the 
metabolite rates of them. On the other hand, C-1748 ex-
pressed lower than C-857 susceptibility to metabolism in 
both tumor cell lines. Therefore, the differences between 
metabolic rates were in relation to toxic action of these 
compounds found in animals. In conclusion, one signifi-
cant reason of high toxicity of 1-nitroacridines, including 
C-857, observed in animals, might be their high rate of 
metabolism that was additionally increased with higher 
level of CYP3A4 isoenzymes.
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Lipid bilayer is the basic structural component of the plas-
ma membranes and thus preservation of its proper prop-
erties, particularly fluidity, is very important. Membrane 
fluidity determinates osmotic and mechanic stability of 
the cell and is crucial for proper function of membrane 
receptors, transport and signal transduction. The plasma 
membrane is also an important target for pharmacologi-
cal activity of anticancer drugs and an essential factor for 
their therapeutic and side effects. 
Docetaxel (DTX) is a taxane mitotic inhibitor, which main 
application is towards the treatment of breast and non-
small lung cancers. It is used in monotherapy or in com-
bination with other anticancer drugs, e.g. doxorubicin 
(DOX). Adjuvant treatment of breast cancer with DTX 
enhanced cytotoxicity of DOX, but also its cardiotoxicity, 
due to the oxidative stress generated in relatively unpro-
tected heart myocytes. Thus, an employment of antioxi-
dants might be a useful strategy that could ameliorate 
this undesirable effect on condition that their application 
would not cause a significant reduction of anticancer ac-
tivity of chemotherapeutics. 
 The aim of our study was to examine the effect of pyr-
roline and pyrrolidine nitroxides Pirolid (PL) and Piro-
lin (PD) on changes in plasma membrane fluidity of 
MCF-7 breast cancer cells caused by low (0.05 μM) and 
high (10 μM) concentrations of DTX. Nitroxides were 
used in a wide range of concentrations (10–1000 μM). 
We conformed fluorescence spectroscopy technique to 
monitoring membrane fluidity in two different structur-
ally regions of the lipid bilayer. Anisotropy of TMA-DPH 
and DAUDA fluorescence probes mirror changes in the 
vicinity of the C5 and C12 atoms of the lipid hydrocarbon 
chain, respectively. 
We observed a decrease in plasma membrane fluidity in 
the hydrophobic region of lipid bilayer after cell treat-
ment with high concentration of DTX. The nitroxides dis-
played an opposite effect. They affected rather the region 
in the vicinity of C5 atom of the lipid hydrocarbon chain 
and caused an increase in plasma membrane fluidity. On 
the basis of these results we conclude that although PL 
and PD used as a single agents mainly disturb the sur-
face region of the plasma membrane they modify rather 
the effect of docetaxel on the hydrophobic region of lipid 
bilayer. 
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Docetaxel, DTX (Taxotere) is a semi-synthetic analogue 
of paclitaxel (Taxol), which is an extract from the needles 
of the Taxus brevifolia. The drug suppresses microtubule 
dynamic assembly and disassembly, which is the main 
mode of its therapeutic activity. Doxorubicin (DOX) is an-
other highly effective anticancer drug frequently used in 
combination with DTX for treatment of breast cancer. The 
mechanism of DOX cytotoxicity is mainly based on drug 
intercalation into DNA and its interaction with topoi-
somerase II. Another important mechanism of DOX action 
is generation of oxidative stress. For this purpose a broad 
spectrum of antioxidants were tested for their ability to 
scavenge and reduce the amount of the toxic free radical 
species generated by DOX inside the cells. Therefore the 
main topic of our research was to investigate: whether the 
naturally occurring flavonoids quercetin (Q) and epigal-
locatechin (Ep) are able to reduce the formation of reactive 
oxygen species (ROS) generated by DOX and DTX. Intra-
cellular level of ROS was measured directly in cell monol-
ayer using 2’,7’-dichlorofluorescin diacetate (DCFH-DA). 
Assays were performed in a modified Hank’s buffered salt 
solution (HBSS) containing 5 mM DCFH-DA. Incubation 
with the probe was carried out in CO2 incubator at 37oC. 
Kinetics of DCFH-DA oxidation to DCF was monitored 
over 0–180 min time period using. Anticancer drugs were 
applied at concentration equal to their IC50 value, while 
flavonoids were used in concentration 50 μM. After one 
hour preincubation of cells with flavonoids (Q or Ep) the 
drugs (DOX, DTX) were added alone or in combination 
and incubation was continued for the next two hours. 
We have found that in MCF-7 human breast cancer cells 
both drugs used alone generated comparable amount of 
intracellular ROS. Applied together DOX and DTX acted 
synergistically so considerable higher level of ROS was 
observed in cells treated with combination of these drugs 
than in cells treated with each of them separately. Quer-
cetin showed excellent antioxidative properties and re-
duced significantly level of ROS generated by either DOX 
or DTX or their combination. No antioxidative properties 
of epigallocatechin against oxidative stress induced by 
DOX and DTX in MCF-7 cells were found under the same 
experimental conditions, which suggests different mode 
of performance of investigated flavonoids in the presence 
of DTX and DOX anticancer drugs.
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Melanoma is a great challenge to patients, oncologists, 
and biologists because of its almost universal resistance 
to radiotherapy and chemotherapy. Therefore, the search 
for new agents for melanoma treatment is of great im-
portance. Parthenolide (PN), an active component of the 
medical herb Feverfew (Tanacetum parthenium) has been 
used in folk medicine to treat migraines, inflammation, 
and tumors. Previous studies showed that PN effective-
ly inhibits proliferation and kills various cancer cells. 
Moreover, it was demonstrated recently that PN is able to 
preferentially ablate primitive leukemia cells without af-
fecting normal stem and progenitor cells. These findings 
identify PN as an attractive candidate to fight with cancer 
development and progression. 
The aim of this study was to examine possible effect of 
PN on proliferation and invasive properties of melanoma 
cells in vitro. Three different melanoma cell lines exhib-
iting various degrees of metastatic potential, as well as 
melanoma cells derived directly from a surgical excision 
were tested. Effect of PN on proliferation of adherent cells 
was measured by a colorimetric MTT assay followed by 
determination of IC50 value for tested cell lines. Significant 
inhibition of cell proliferation in time- and dose-depend-
ent manner was observed as the result of PN application. 
Morphological changes and detachment of cells upon PN 
treatment were observed with use of light microscopy. PN 
did not influence adhesion process of melanoma cells de-
rived from vertical growth phase but significantly inhib-
ited adhesion of metastatic cells. In all tested cell lines and 
primary cells, parthenolide not only reduced melanoma 
adherent cell number but also impaired migrative and in-
vasive potential of cell lines in dose-dependent fashion. 
Migratory behavior was determined by scratch assay and 
invasiveness using Matrigel invasion assay.
The observed anti-cancer activity makes parthenolide an 
attractive drug candidate for further testing for melano-
ma therapy.
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Melanoma is a highly aggressive form of skin cancer re-
sistant to conventional chemotherapy. Thus, there is an 
urgent need for new approaches to improve the treatment 
of advanced melanoma. Parthenolide (PN), a sesquiter-
pene lactone abundant in Tanacetum parthenium, has been 
widely used in alternative medical practices, including 
treatment of migraines and inflammation. Recent studies 
have revealed that PN inhibits growth or induces apopto-
sis in various tumor cell lines. 
The aim of the current study was to examine cellular ef-
fects of PN used alone or in combination with cisplatin in 
three melanoma cell lines: A375, 1205Lu and WM793.
To determine distribution in cell cycle, adherent cells were 
exposed to drugs for 24 h. PI-stained cells were analyzed 
by FACS and DNA content was quantified using ModFit 
LT 3.0 software. 5 μM cisplatin accumulated melanoma 
cells in S phase, and this effect was clearly visible in A375 
and WM793 cells suggesting that cisplatin may act via 
cell cycle arrest. PN at the concentration of 6 μM caused 
an increase in the percentage of cells in G0/G1 phase in 
WM793 cells, whereas in 1205Lu cells, generated mainly 
hypodiploid (apoptotic) cells.
Apoptosis was also visualized as externalization of 
phosphatidylserine assessed by Annexin V staining and 
increased cell membrane permeability for AO/EB. The 
percentages of apoptotic cells were markedly raised at 6 
μM parthenolide, especially in the population of 1205Lu 
cells. About 80% of 1205Lu cells were Annexin V-positive, 
and showed morphological features of apoptosis in AO/
EB dual staining. Depolarization of mitochondrial mem-
brane assessed by TMRE staining observed in partheno-
lide-treated melanoma cells suggested involvement of the 
mitochondrial pathway in apoptosis.
In conclusion, PN showed anticancer activity affecting 
growth and reducing viability of melanoma cells. There-
fore, parthenolide deserves further evaluation as an at-
tractive drug candidate for melanoma treatment.
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Effects of parthenolide and cisplatin on the 
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Melanoma is an aggressive skin cancer resulting in high 
mortality. Melanoma cells exhibit constitutive NFκB acti-
vation which may be further increased by the treatment 
with anti-cancer drugs, such as cisplatin. NFκB activates 
a number of genes that sustain cell survival and promote 
cancer development. Parthenolide, a sesquiterpene lac-
tone from Tanacetum parthenium, is one of the inhibitors of 
NFκB signaling. In the current study, for the first time its 
effects on NFκB activity in vitro were assessed in melano-
ma cell lines. 
Both metastatic (A375, 1205Lu) and VGP (WM793) 
melanoma cell lines were investigated. Parthenolide at 
12 μM decreased constitutive DNA-binding activity of 
NFκB in all melanoma cells, as shown by Electrophoretic 
Mobility Shift Assay. Among tested cell lines A375 was 
the most resistant to parthenolide treatment. Moreover, 
cisplatin-induced NFκB activity was also diminished 
when cells were pretreated with parthenolide. 
Functional NFκB binding elements have been identified 
in the promoter regions of several genes involved in cell 
proliferation, angiogenesis, metastasis, and suppression 
of apoptosis. Expression of some of them was evaluated 
in the current study using Real-Time PCR. Our findings 
demonstrate that parthenolide could mediate its pro-ap-
optotic properties at two levels: upstream of mitochon-
dria through down-regulation of Bcl-XL expression, and 
downstream through down-regulation of survivin expres-
sion. In addition, the mRNA levels of cyclin D1, IL-8 and 
MMP-9, which are linked to metastatic potential, were 
significantly down-regulated in response to parthenolide 
in all tested cell lines, whereas 5 μM cisplatin induced an 
opposite effect. When parthenolide was used in combina-
tion with cisplatin, expression of these genes was reduced 
to a similar level as in parthenolide-treated cells. Our data 
demonstrate that parthenolide reduced basal as well as 
cisplatin-induced expression of NFκB-dependent genes. 
The results obtained using both EMSA and Real-Time 
PCR techniques present parthenolide as a potent inhibi-
tor of NFκB activity in melanoma cells. Therefore, par-
thenolide may be used in adjuvant anti-cancer therapy 
of melanoma in combination with common anti-cancer 
drugs.
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Irinotecan (CPT-11) anticancer activity is based on spe-
cific blockade of topoisomerase I. Due to its different 
mechanism of action, irinotecan is used in polychemo-
therapy. A drug combination that is of significant interest 
clinically comprises topoisomerase I inhibitors in com-
bination with platinum-based chemotherapeutic drugs 
(e.g., cisplatin and derivatives). Such combinations have 
been reported to be synergistically active against many 
tumor cell lines, including colorectal cancer, leukemia, 
ovarian, squamous-carcinoma, small cell lung cancer 
and non-small cell lung cancer (NSCLC). The aim of 
the present work was to evaluate the modulating effect 
of novel platinum(II) complexes: cis-[PtCl2(4-pmOpe)2] 
and trans-[PtCl2(4-pmOpe)2] on genotoxic activity of iri-
notecan in peripheral blood lymphocytes of both patients 
with diagnosed colorectal carcinoma and healthy donors. 
In healthy donors cells CPT-11 did not exert a strong, ge-
notoxic effect, both in the presence of novel platinum(II) 
complexes and without them. In turn, the presence of 
cis-[PtCl2(4-pmOpe)2] and trans-[PtCl2(4-pmOpe)2] in 
incubation solutions acted synergistically, increasing the 
level of DNA lesions in patient lymphocytes caused by 
the exposure of material on tested irinotecan concentra-
tions. The obtained results demonstrated that the patient 
cells are more sensitive to tested experimental systems 
than the lymphocytes obtained from healthy donors, 
which could result from genetic/metabolic variability of 
the patient and from the degree of disease progression. 
From irinotecan chemotherapy’s point of view, that’s the 
cis-[PtCl2(4-pmOpe)2] which causes the highest increase 
of CPT-11 genotoxic activity.
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TopBP1 was initially identified as a DNA topoisomer-
ase IIβ-interacting protein. Human TopBP1 possesses 
eight BRCA1 carboxyl-terminal (BRCT) domains, a motif 
which was first described at the C terminus of the breast 
cancer susceptibility gene product, BRCA1, and is con-
served in many proteins related to cell cycle checkpoint 
and DNA damage response. TopBP1 is crucial for DNA 
damage and replication checkpoint controls and displays 
sequence homology as well as functional similarities with 
BRCA1. TopBP1 and BRCA1 are nuclear proteins that 
have a role in maintenance of the replication fork and are 
essential for an intact G2/M checkpoint. They act as sub-
strates for ATM and ATR kinases, which are required for 
mediating the DNA damage response and are involved 
in DNA double strand break repair. All of these proper-
ties of TopBP1 led to us investigating whether aberrant 
expression of TopBP1 plays a role in hereditary breast 
cancer. To investigate possible role of the TopBP1 in the 
pathogenesis of breast carcinomas we analyzed TopBP1 
expression at the mRNA levels by RT-PCR. Samples of 
106 hereditary breast carcinomas were obtained from 
patients (age range 28–65 years) undergoing surgery for 
breast neoplasm. The pathological evaluation report was 
obtained for each patient. mRNA for TopBP1 was quan-
tified using reverse transcriptase polymerase chain re-
action (RT-PCR) using the TAKARA RNA PCR Kit ver. 
3.0. Expression of TopBP1 was found to be significantly 
decreased in poorly differentiated breast cancers (grade 
3 according Bloom-Richardson system) (Mann-Whitney 
test; P<0.05). In high-grade breast cancers expression of 
TopBP1 was less frequently identified compared to cancer 
in 1 or 2 grade (χ2 = 4.32, P<0.05). There were no signifi-
cant associations between level of TopBP1 expression and 
other clinicopathological parameters, such as estrogen 
and progesterone receptor status, appearance of metas-
tasis in the axillary lymph nodes and type of cancer. This 
study demonstrates aberrant expression of TopBP1 in he-
reditary breast cancer. The central role of this protein in 
DNA metabolism, both in DNA replication and repair, 
implies that aberrant expression would result in compro-
mised protection of the host genome from DNA damage. 
Lack of such protection would potentially result in muta-
tion and progression of cancer.
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The aim of the study was to analyze the expression of 
tumour and metastasis suppressing proteins, Nm23-H1 
and maspin in a series of colorectal adenocarcinoma and 
to assess their applicability as prognostic factors in this 
type of cancer. 102 specimen of colorectal carcinoma were 
analyzed by immunohistochemistry with the use of anti-
Nm23-H1 and anti-maspin monoclonal  antibodies. Cyto-
plasmic expression of Nm23-H1 and maspin was found 
in 90 and all investigated cases, respectively. In 60 cases 
maspin protein was found also in nucleus. Medium/high 
Nm23-H1 cytoplasmic expression level was associated 
with tubular type of adenocarcinoma, but with deeper 
invasion of cancer into intestinal wall (T3, T4) and pres-
ence of vascular invasion. Medium/high expression level 
of maspin was connected uniformly with bad prognostic 
features: low differentiation of tumours (G3), deeper in-
vasion of cancer (T3, T4) presence of nodular and distant 
metastases, higher Astler-Coller stage (C1, C2, D) and 
presence of vascular invasion. No statistically significant 
associations between presence of nuclear maspin expres-
sion and any clinicopatological and biological features 
were stated. Cytoplasmic medium/high expression level 
of maspin but no Nm23-H1 and no presence of maspin 
nuclear expression was found as independent bad prog-
nostic factor in an investigated group of patients. Meas-
urement of level and cellular pattern of maspin expres-
sion could be valuable for predicting disease course in 
patients suffering from colorectal cancer.
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Tumors embody cell subpopulations that display hall-
marks of stem cells. The latter are capable of differentia-
tion and self-renewal. They also show increased resistance 
to apoptosis as well as have elevated levels of multidrug 
resistance proteins. It is believed that they are refractory 
to radiation therapy and chemotherapy. They are as well 
deemed responsible for tumor remission following con-
clusion of therapeutic interventions. 
We strived to isolate and characterize stem-like cells from 
B16-F10 murine melanoma cell line. The selection was 
achieved in vitro, by gradually decreasing the amount 
of serum in the culture medium. The cells thus selected 
grew in serum-free medium in the presence of growth 
factors (bFGF and EGF) and formed microspheres. We 
showed that the subpopulation of cells obtained with this 
procedure was capable of removing Hoechst 33342 dye 
with greater efficiency than cells cultured under regu-
lar conditions. However, the levels of surface receptors 
(CD133, CD24 and CD44) believed to be stem cell mark-
ers remained unchanged. The cells from microsphere-
forming subpopulations showed increased ability to form 
metastases in the lungs of C57Bl/6 mice, as compared to 
cells from the starting pool. Primary tumors grew at simi-
lar rates both in case of stem-like cells and starting-pool 
cells.
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The aim of this work was to estimate influence of paclit-
axel on RAB family genes in breast cancer cells in vitro. 
The cancer cells were estimated from breast tissues of 40 
women with histopathologically confirmed breast can-
cer. The cultures were conducted in standard conditions 
(37oC, 5% CO2, 90% humidity. Paclitaxel was given to the 
cultures in 60 and 300 ng/ml doses. Control group was 
a culture without cytostatic. Analysis was conducted 
for RAB family genes, such as: RAB3D, RAB5B, RAB5C, 
RAB7, RAB7L1, RAB9P1, RAB11A, RAB11B, RAB13, 
RAB18, RAB22A, RAB23, RAB26, RAB27A, RAB28, 
RAB30, RAB31, RAB33A, RAB36, RAB38, RABL2B. After 
reverse transcription reaction cDNA was received and hy-
bridized with microarray. Activity from following points 
scanned microarray fulfilled the level of expression exam-
ined genes. Paclitaxel in 60 ng/ml dose increased expres-
sion of examined oncogenes and decreased expression of 
these genes in higher dose (300 ng/ml) in comparison to 
control group.
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Integrin linked kinase (ILK) is ubiquitously expressed ser-
ine/threonine protein kinase, a binding partner of the β1 
and β3 integrin subunit as cytoplasmic effector of integrin 
receptor that links integrin to the actin cytoskeleton. ILK 
is a central component of signaling cascades that control 
an array of biological processes and the expression and 
activity of ILK is elevated in a variety of cancers. Through 
the phosphorylation of downstream signals, AKT and 
glycogen synthase kinase-3beta (GSK-3β), ILK seems to 
contribute to melanoma invasive phenotype.
We show that N-cadherin expression in melanoma cells 
is dependent on ILK signaling and the translocation of 
β-catenin to the nucleus. Malignant transformation in 
melanoma is characterized by a phenotype “switch” from 
E- to N-cadherin, which is also associated with invasive-
ness and progression of the tumor. Our data show that 
silencing of ILK gene expression by siRNA significantly 
inhibits N-cadherin expression, crucial molecule in the 
epithelial-mesenchymal transition which expression fa-
cilitate association with fibroblast and endothelial cells 
during invasion of various cancers. The stabilization and 
subsequent nuclear translocation of β-catenin is abolished 
upon silencing of ILK.
Studies were carried out on human melanoma cell lines: 
WM 7923 and 1205Lu, siRNA transfection was done for 
ILK and AKT (Ambion). Secretion of matrix metallopro-
teinases was studied by zymography, and the invasive 
potential by using Boyden chambers. Expression of cell 
signaling proteins (AKT, pAKT, ILK,GSK-3β, pGSK-3β, 
β-catenin, pβ-catenin), was analyzed using Western Blot, 
while expression of N- and E-cadherins was analyzed us-
ing RT-PCR and Western Blot
Aggressive phenotype in melanoma seem to be mediated 
by an ILK-dependent mechanism so better understand-
ing of the molecular pathways regulated by ILK should 
lead to more effective targeted therapies.
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The recent studies have suggested that cancer stem cells 
might be responsible for breast cancer growth, progres-
sion, metastatic spread and resistance to conventional 
treatment. Targeting the cancer stem cells for anticancer 
therapy can potentially treat the cancer and eliminate re-
sidual disease. 
The treatment of MCF-7 breast cancer cell line with high 
doses of chemotherapeutic drugs allows for the enrich-
ment of the remaining subpopulation in cancer stem 
cells. 
The MCF-7 cells were treated with doxorubicin (IC-75 
dose) and subpopulation enriched in CD133+ cells (eval-
uation with Real Time PCR) was obtained. Additional 
treatments with differentiation agents or tyrosine kinase 
inhibitor, further effect on the CD133+ subpopulation 
enlargement. The MCF-7 cell line and its subpopulation 
expressing CD133+ marker were used to study chemical 
substances that might induce differentiation and apopto-
sis of cancer stem cells. 
Both vit. D3 and tyrosine kinase inhibitor imatinib were 
found to influence significantly the plating efficiency, cells’ 
growth and have a cytotoxic effect as shown by MTT test. 
These observations have suggested that these substances 
probably influence on cell’s population not expressing 
CD133 marker. However, the treatment of doxorubicin-
selected MCF-7 cancer cells with vit. D3 or tyrosine kinase 
inhibitor additionally reduced growth potential of breast 
cancer cells as compared to cells treated with doxorubicin 
alone. Therefore, we suggest that the combined treatment 
might lower the number of the cells resistant to conven-
tional therapy and used in clinical practice can improve 
the recovery rate in patients with breast cancer.
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Background: Recent findings suggested that tumour as-
sociated oncofetal protein, molecular weight of about 
65kDa, and its gene P65 are a new molecules connected 
with carcinogenesis. 
The RACE experiment was performed to clone and se-
quence P65 cDNA. Bioinformatics analysis showed that 
in malignant tissues take place integration of additional 
copy of rv_001141 provirus on chromosome 1. Integra-
tion of additional copy of rv_001141 changed transcrip-
tion in this chromosome region what lead to transcrip-
tion of mRNA encoding protein containing integrase core 
domain and similar to uncharacterised human protein 
EAW69787. The new transcription unit consists of five 
potential exons and undergone differential splicing in 
different malignant tissues what could partially explain 
its role in cancer development.
Materials: Frozen tissue slides of colon were obtained 
from patients operated on in the Oncological Centre of 
Łódź, Poland.
Methods: Isolation of RNA, riverse transcription PCR, 
real-time PCR, statistical analysis.
On the basis the predict intron exon structure of investi-
gated gene were designed primer sets for analysis of tran-
script altenative splicing.
Results: Primary PCR analysis of 30 colon cancer cases 
showed products in all investigated cancer cases for pos-
sible exons III, and IV and also for junction III/IV, IV/V. 
Products for exon II and junction II/III appeared irregu-
larly, were present only in some type of cancers (21 cas-
es of colon) what could confirm that in this gene splice 
variants are produced. Product for exon V appeared in 
all type of cancers but not in all cases, there was no cor-
relation with the presence of this amplicon (exon V) and 
clinical stage and grade of cancer. For junction of exons 
I/II we have not obtained product in any cancers what 
could suggest possible UTR.
Detailed examinations for exon II and junctions I/II and 
III/IV supplied data that differ from primary results. For 
example products junction I/II were obtained in 39 out of 
59 examined samples.
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Lipid rafts (LR) are short-lived plasma membrane micro-
domains which provide the platform for membrane an-
chored proteins. The role of LR is to recruit membrane 
receptors and their cytoplasmic protein partners essential 
to elicit the intracellular life or death signals. In this study 
we exploited LR modulators: methyl-beta-cyclodextrin 
(MβCD), nystatin (NY) and imipramine (IMP). We as-
sumed that LR targeted by MβCD (ridding off plasma 
membrane cholesterol), nystatin (cholesterol sequester-
ing agent) or imipramine (inhibitor of acid sphingomy-
elinase — aSMAse) should affect sensitivity to TNF-α, 
epigallocatechin gallate (EGCG), cladribine or cisplatin. 
Dose- and time-dependent cytotoxic effects were ob-
served with regard to MβCD, NY and IMP treatment 
(P<0.001). Prior to chemotherapeutic treatment non-cyto-
toxic concentrations of MβCD, NY and IMP were chosen 
for study. Neither of chemotherapeutic drugs could affect 
the viability of COLO 205 cells, unless toxic concentra-
tions were used (P<0.01). In turn, cytotoxic concentrations 
of LR modulators were suitable for assessing the activity 
of life-supporting systems (PKB/Akt and its target GSK-
3β). EGCG dose-dependently stimulated metabolic activ-
ity of COLO 205 cells (P<0.01). This effect was abrogated 
by either of LR modulators. Detergent-insoluble (LR) and 
soluble fractions (non LR) were isolated in a sucrose den-
sity gradient. Proteins in each fraction were separated 
by SDS/PAGE and detected with immunoblotting. Con-
stitutive activity of PKB/Akt was revealed in COLO 205 
cells and no effect of PI3-K specific inhibitor LY294002 
was found. PI3-K inhibitor LY294002 (20-50 uM) neither 
reduced Akt (Ser473) nor GSK-3β (Ser9) phosphorylation 
in COLO 205 cells. These observations suggest that PI3-
K-independent constitutive Akt Ser473 phosphorylation 
is a trait of COLO 205 cells. Finally, LR modulation with 
MβCD, NY or IMP narrowly influenced COLO 205 cells 
to apoptogenic stimuli. More subtle approach is needed 
to demonstrate susceptibility of COLO 205 cells to anti-
cancer treatment after LR modulation. 
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Seven transmembrane receptors (7TMR) or because of 
their cooperation with G-proteins called G-protein cou-
pled receptors (GPCR) and among them GPR40 and 
GPR120 are integral membrane proteins encoded by one 
of the largest families of genes found in human genome. 
Known natural ligands for GPR40 and GPR120 are free 
fatty acids. The cooperative mechanism of insulin release 
regulation was proposed for GPR40 and GPR120.
Presented studies are focused on assessment of GPR40 
and GPR120 mRNA expression in both normal and 
neoplastic endometrium, lung, colon and thyroid us-
ing reverse transcriptase PCR (RT-PCR) with sets of 
specific primers and beta-actin as endogenous control. 
Moreover, quantitative PCR (Q-PCR) method with fluo-
rescent probes (TaqMan® Gene Expression Assays) was 
employed to measure GPR40 and GPR120 expression in 
endometrial cancer samples (N=46) versus normal uterus 
mucosa (N=17) as compared to housekeeping gene i.e., 
glyceraldehyde 3-phosphate dehydrogenase (GAPDH). 
GPR40 expression appeared to be limited to colon, thy-
roid and enometrium tissues while GPR120 mRNA was 
found to be ubiquitously expressed in all studied sam-
ples. Quantitative analysis of GPR40 and GPR120 status 
in endometrial cancer revealed that neoplastic transfor-
mation is accompanied by significant (p<0.001) decrease 
of GPR40 mRNA expression. The downregulation of 
GPR40 seems to be extended in more advanced stages of 
the tumor. Expression of GPR40 is approx. 13 times low-
er and 30 times lower as compared with normal uterus 
mucosa in stage I and III according to Figo scale, respec-
tively. Similar results were observed for more advanced 
stages of the disease evaluated according to tumor grad-
ing, muscularis mucosa and vascular space invasiveness 
of the endometrial cancer. The analysis of GPR120 mRNA 
expression in neoplastic endometrium samples versus 
normal endometrial mucosa showed no statistically sig-
nificant differences.
GPCR receptors are known to trigger multiplex intracel-
lular responses in the presence of divergent array of lig-
ands. It is anticipated that aberrations in GPCR mediated 
signaling may alter cell growth and function. Our results 
may suggest that GPR40 but not GPR120 play role as one 
of many factors guarding proper cell proliferation and 
differentiation.

P.D.25

Biochemical changes in liver of rats with cancer 
pathology treated by L-glutamine  
and phenylacetate derivates

Irina Lednyova, Magdalena Velichko

Chair of Biochemistry, Grodno State Medical University, 
Grodno, Belarus
e-mail: vinitskaya@tut.by <Irina Lednyova>

Enzymatic studies in tumor pathology are being per-
formed for malignant growth diagnostics and for evalu-
ation of treatment efficiency as the enzymes can be tar-
geted by chemotherapeutic medicines. The measurement 
of the alanine- and aspartate aminotransferases, lactate 
dehydrogenase and acid phosphatase activities in serum 
and tissues is widely used for the estimation of toxicity 
for antitumoral medicines. 
The purpose of the study was to determine whether the 
L-glutamine and phenylacetate derivates can influence 
the liver metabolism in rats with implanted PC-1 cancer.
The experiments were performed on albino rats with 
implanted PC-1 cancer. The mixtures of the L-glutamine 
and phenylacetate derivates were administered intragas-
trically to rats, twice daily, during 10 days after tumor 
implantation. The rats were sacrificed and the activities 
of alanine- and aspartate aminotransferases, the enzymes 
of glycolysis, pentose phosphate bypath, and TCA cy-
cle, and other indices were assayed in serum and liver 
homogenates. Combined administration of L-glutamine 
and phenylacetate derivates resulted in the inhibition of 
the hexokinase and lactate dehydrogenase activities as 
well as of pentose phosphate bypath in the liver of PC-1 
rats compared to control. However the activity of pyru-
vate kinase remained unchanged. The lactate synthesis 
also decreased in the liver of PC-1 rats followed by the 
higher production of glucose. In serum the diminishing 
in lactate and pyruvate contents was observed. The ad-
ministration of the compositions tested led to decrease 
in the mitochochondrial isocitrate dehydrogenase activ-
ity, whereas the activity of cytoplasmic enzyme remained 
unchanged.
The metabolic changes observed are likely to be relevant 
to normalization of carbohydrate and energy metabolisms 
which were disturbed in the rats with tumor pathology. It 
may be proposed that the changes observed can alleviate 
the negative influence of tumor on organism and improve 
antitumoral resistance. Adaptive changes in liver metab-
olism corresponded to efficiency of antitumoral therapy 
with the application of the derivates tested.
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Cancer progression depends on ability of tumor cells to 
modulate its microenvironment. Studies on tumor – host 
interplay are crucial for understanding of development 
of cancer. In our previous studies we have shown that 
Ras-transformed fibroblasts were able to modulate ex-
pression of angiogenesis inhibitor Thrombospondin-1 in 
neighboring cells. This may have tremendous impact on 
local balance between proangiogenic and antiangiogenic 
molecules serving as an angiogenic switch. There are nu-
merous examples of influence of introduction of H-ras 
oncogene on intracellural processes: proliferation, apop-
tosis, glucose metabolism, shape etc. Here we show that 
cells with oncogenic Ras express increased amounts of 
sphingosine, a lipid that take part in regulation a balance 
between cell death and proliferation. Using sphingolipid 
extraction method and GC-MSMS technique we were 
able to determine concentrations of sphingosine in condi-
tioned medium of various cells. Using MTras model cells, 
where H-Ras oncogene is under control of heavy metal 
inducible promoter, we show that induction of H-Ras ex-
pression results in 3-fold increase of sphingosine produc-
tion over untreated cells. Similar results were obtained 
using other model: mouse dermal fibroblasts MDFB6 and 
their H-ras transformed counterparts B6ras. We also ob-
served relatively higher concentrations of sphingosine in 
model cancer cell lines: lymphoma VIIId and lung cancer 
A431 in contrast to premalignant cell lines B1v and CLS-
1. Sphingosine released by cancer cells may play a direct 
role in modulating tumor microenvironment, for exam-
ple, downregulation of TSP-1 expression. Strong cor-
relation between oncogenic Ras presence and increased 
production of sphingosine, suggest that sphingolipid me-
tabolism may be a target of oncogenic transformation and 
represents a novel mode of affecting of tumor stroma by 
cancer cells.
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Leptin hormone (cytokin), the LEP gene expression prod-
uct is produced mainly in white adipose tissue and con-
tributes to various physiological processes. Leptin exerts 
its action through the leptin receptor, the LEPR gene ex-
pression product. It is postulated that SNPs within those 
genes can play a crucial role in pathogenesis of numer-
ous diseases. As reported, the transition of guanine to ad-
enine in LEP –2548 position, accompanied by leptin level 
increase, can promote obesity, metabolic disorders, con-
nective tissue diseases, diabetes, psoriasis and cancers. 
Polymorphisms in LEPR can also show some clinical im-
plications e.g. the A/G transition in codon 109 and 223, re-
sulting in lysine to arginine substitution (Lys109Arg) and 
glutamine to arginine substitution (Gln223Arg) respec-
tively, can influence blood pressure, lipid metabolism, 
bone system formation and breast cancer development. 
The aim of the study was to determine the frequency 
of 2548 G/A polymorphism in LEP and Lys109Arg, 
Gln223Arg polymorphisms in LEPR gene in polish popu-
lation and the analysis of their role in pathogenesis and 
cancer morbidity. 
DNA was isolated from full peripheral blood of women 
with breast cancer (about 100 cases) and control subjects 
— Blood Donation Center (about 100 cases), followed by 
RFLP analysis using polymerase chain reaction and re-
striction enzymes CfoI for LEP and HaeIII and MspI for 
LEPR.
It was shown that the frequency of 2548 G/A polymor-
phism in LEP gene in the group of patients was similar 
to control group (14% vs. 16%). It was also revealed that 
frequency of LEPR homozygous variant in codon 109 
(Arg/Arg) was higher by approximately 5% in the con-
trol group than in patients group (12% vs. 7%). The same 
tendency was observed when Gln223Arg polymorphism 
was analyzed. Frequency of homozygous variant 223 
Arg/Arg in the control group was 27% while in the stud-
ied patients group it was 17%. 
There are two theories concerning the influence of LEP 
and LEPR polymorphisms on breast cancer development 
and it is suggested that:
— either any leptin-receptor interaction disorder result-
ing from LEP and LEPR polymorphisms can promote car-
cinogenesis due to leptin (risk factor) level increase
— or the polymorphisms can contribute to lowered can-
cer risk since they can decrease the ligand-receptor bind-
ing efficiency thus diminishing signal transduction and 
that theory seems to be confirmed by the results of our 
study.
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Directional movement of cells plays an important role in 
many physiological and pathological processes such as 
embryogenesis, wound healing, angiogenesis and me-
tastasis. A better understanding of the molecular mecha-
nisms of cell locomotion during these physiological and 
pathological events is therefore of high clinical relevance. 
In this study four cell sublines derived from a human co-
lon adenocarcinoma differing in metastatic potential were 
used. These selected sublines were characterized as sig-
nificantly different on account of migration and adhesion 
abilities. The expression and distribution of three types 
of actin binding proteins — ADF, cofilin and ezrin were 
analyzed in these human colon adenocarcinoma cells. 
These proteins are essentially involved in cell migration 
and adhesion. Our data clearly demonstrate a distinct up-
regulation of cofilin in tumor cells accompanied by the 
reduction in the level of the inactive phosphorylated form 
of cofilin. In more motile, rounded colon adenocarcinoma 
sublines, cofilin was accumulated at their cellular periph-
ery in co-localization with actin filaments. Inactive cofi-
lin was concentrated mainly in the perinuclear region of 
parental adenocarcinoma cells, but strongly decreased in 
the invasive adenocarcinoma cells. Furthermore our data 
indicated significant increase in the level of ezrin expres-
sion in selected adenocarcinoma cells with higher migra-
tion ability and adhesive properties. Immunoblotting and 
microscopic analysis indicate also a clear translocation of 
ezrin from cytoplasm towards the cell periphery within 
the highly motile adenocarcinoma cells, whereas very 
low amounts were seen in the cytosolic fractions isolated 
from these invasive sublines. In summary, our data in-
dicate the distinct correlation between migration ability 
of selected human colon adenocarcinoma sublines and 
subcellular distribution as well as the level of ADF/cofilin 
and ezrin. Therefore these proteins seem to be essential 
for the higher migratory activity of invasive tumor cells.
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Lung cancer is a particular challenge in oncology, be-
cause more than 1 million new cases occur worldwide 
every year and despite many clinical trials and modern 
diagnostic techniques the long-term survival almost did 
not change. The aim of the current research was to find 
new molecular prognostic factors as well as to identify 
new targets for anticancer treatment strategies. Recent 
evidences show that angiogenesis controlled by many an-
giogenic factors including VEGF, which plays a key role 
and BMP-2 is an essential step in tumor development and 
progression. Our study has shown that the expression of 
the VEGF, BMP-2 and BMP-4 mRNAs was significantly 
higher (7.1-fold, 25.6-fold and 2.3-fold, respectively) in 
lung cancer samples than in adjacent normal lung tissues 
(real-time RT-PCR). Analysis based on the Pearson’s correla-
tion coefficient indicated the positive correlation between 
VEGF and BMP-2 gene expression, whereas no significant 
correlations between BMP-4 and VEGF gene expression 
were found. The mean  ±  standard deviation serum levels 
of VEGF were 423  ± 136 pg/ml. There were significant dif-
ferences in VEGF serum levels between patients with T1 
tumors and patients with T2, T3 or T4 tumors observed. 
Patients with T2, T3 and T4 tumors had 1.6-fold, 1.8-fold 
and 2.3-fold, respectively greater serum levels of VEGF 
than patients with T1 tumors. In current study patients 
homozygous for the 936T allele of the +936C/T VEGF gene 
polymorphism had 12-fold lower VEGF gene expression 
and 1.3-fold lower VEGF serum level compared with pa-
tients homozygous for the 936C allele. In conclusion, our 
findings underline the importance of the evaluation of 
the two angiogenic factors such as VEGF and BMP-2 in 
the lung cancer patients together with the +936C/T VEGF 
gene polymorphism.
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Fibroblast Growth Factor 1 (FGF1) is involved in a number 
of physiological processes including proliferation, dif-
ferentiation, migration, cell survival, angiogenesis and 
wound healing. FGF1 acts on cells through FGF receptors 
(FGFRs) which are transmembrane proteins with intrac-
ellular tyrosine kinase activity. FGF1 binds and activates 
all known FGFRs. Binding of FGF1 to FGFRs results in 
activation of several downstream signaling pathways in-
cluding PI3K/Akt, ras/MAPK and PLCgamma/PKC path-
ways. Several reports indicate, that many cancer cells, in-
cluding melanoma, breast and prostate cancer cells, have 
functional FGFRs which can contribute to their oncogenic 
potential.
In this report we investigated whether treatment with 
FGF1 can mediate an antiapoptotic response in melano-
ma, breast and prostate cancer cells. Apoptosis was in-
duced by treating cells with staurosporine and we stud-
ied whether preincubation with FGF1 would decrease 
caspase-3 activity. FGF1 mediated such an antiapoptotic 
response in mouse NIH/3T3 fibroblasts, and this response 
was completely blocked with PD173074 - a selective in-
hibitor of FGFRs tyrosine kinase. While staurosporine 
efficiently induced caspase-3 activity in melanoma and 
other cancer cell lines, 10% serum acted as a strong pro-
tective agent, which decreased caspase-3 activity. Unfor-
tunately, we did not observe such a decrease in caspase-3 
activity upon incubation with FGF1 in any of the investi-
gated cancer cell lines. These results are surprising in the 
view of ubiquitous presence of FGFRs in cancer cells and 
thus constitute an interesting subject for further investi-
gation.
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The impairment of Ras protein activity by farnsyltrans-
ferase inhibitors (FTIs) may, among others, affect the 
PI3K/Akt downstream signalling pathway, which is fre-
quently implicated in suppression of apoptosis, cell sur-
vival and cell cycle progression. According to literature 
reports Akt is one of the client protein of HSP90 — a 
chaperon indispensable for proper folding and function 
of variety of proteins. Moreover, both Akt and HSP90 are 
often over-expressed in various cancer cells. In our pre-
vious studies we observed induction of apoptosis and 
significant decrease of proliferation of melanoma WM115 
cells after 48h treatment with FTI R115777, that corre-
lated with the decrease of phosphorylated form of Akt. 
In addition, we found reduced content of total cellular 
Akt, accompanied by a decrease of HSP90 protein, in the 
fraction of cells detached from growth surface. The above 
data indicated a possibility of synergic action between 
FTI and HSP90 inhibitors, that could result in stronger 
eradication of cancer cells. The aim of this study was to 
evaluate the effect of FTI R115777, when used in combi-
nation with HSP90 chaperone activity inhibitors: radici-
col and geldanamycin, on the induction of apoptosis in 
melanoma cells. Three melanoma cell lines (WM3211 
— radial, WM115 — vertical, Lu1205 — metastatic phase) 
were treated with FTI either alone, or after pre-treat-
ment with radicicol or geldanamycin. The induction of 
apoptosis was monitored by means of TUNEL assay and 
caspase-3 activity measurements. The levels of HSP90, as 
well as total Akt and its phosphorylated form, were ana-
lyzed by Western Blot. Only the WM115 cells responded 
well to treatment with R115777, as manifested by marked 
caspase-3 activation and an increase of DNA fragmenta-
tion, as assessed by TUNEL. There were no observed ef-
fects of FTI treatment in case of WM3211 cells and hardly 
visible as far as Lu1205 cell line was concerned. WM115 
and Lu1205 cells manifested higher expression of total 
Akt and increased initial level of its phosphorylation, as 
compared to WM3211 cells. Preliminary experiments on 
Lu1205 cells showed, that pre-treatment with radicicol or 
geldanamycin could multiply by several fold the effect of 
FTI on caspase-3 activity and cell viability (comparing to 
control and the effects induced by single inhibitors).
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The imidazoacridinone derivative C-1311 is potent anti-
tumor agent selected for phase II clinical trials. Our pre-
vious studies revealed that C-1311 at EC80 dose induced 
transient arrest in the G2/M phase of MCF-7 cell cycle, 
accompanied by the appearance of cells with sub-G1 lev-
el of DNA (26% after 120 h). Microscopic survey of cells 
showed the presence of cells with the features typical for 
mitotic catastrophe, necrosis and occasionally, apoptosis. 
Presented study was undertaken in order to clarify the 
nature of cellular response of MCF-7 cells to C-1311 treat-
ment. Prolonged drug incubation (up to 168 h) revealed in 
increase of sub-G1 cell population up to 48%. Western blot 
analysis showed significant accumulation of cyclin B1 at 
24–120 h, concomitantly with increased level of phospho-
Tyr15-Cdc2. Then, Cdc2 phosphorylated on Tyr15 was 
progressively decreased which was accompanied by the 
slightly decrease of cyclin B1 level. It may suggest, that 
at least part of MCF-7 cells initially arrested in G2 phase 
were able to bypass the G2/M checkpoint and premature 
progressed through mitosis. Morphological examination 
showed the presence of largely abnormal, multinucleat-
ed cells characteristic for mitotic catastrophe. Prolonged 
drug incubation (up to 168 h) resulted in appearance of 
large amount of necrotic cells. Disruption of cells mem-
brane integrity, typical for necrosis was revealed by An-
nexin/PI staining where 47% of MCF-7 cells were stained 
only with PI. 
Both, Annexin/PI and cell cycle assay showed that after 
C-1311 treatment for up to 168 h about 50% of MCF-7 cell 
population underwent cell death. Moreover, MCF-7 cells 
did not undergo premature senescence after C-1311 expo-
sure, as shown by the lack of SA-β-galactosidase staining. 
Therefore the question arises what happens with those 
cells which did not die and did not undergo premature 
senescence.
Preliminary data indicated that upon C-1311 treatment 
MCF-7 cells presented autophagic hallmarks, such as ac-
cumulation of acidic vesicular organelles and the conver-
sion of protein MAP1-LC3 to a lipidized form LC3-II.
In summary, C-1311 induced mitotic catastrophe and 
subsequent necrosis in part of MCF-7 cell population. 
Whether autophagy observed in remaining cell fraction 
serves as a pro-survival mechanism, needs further inves-
tigations.
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4-methyl-1-nitroacridine derivative C-1748, the DNA-
targeting antitumor intercalator/alkylator, active against 
several prostate and colon carcinomas, is currently be-
ing prepared for clinical trials. Here, we investigated the 
ability of C-1748 to induce autophagy in human colon 
HCT116 cells. 
Human colon p53-null and wt p53 HCT116 cells were 
treated with C-1748 at EC90 concentration for different 
time periods varying from 24 to 168 h to follow biochemi-
cal hallmarks typical for autophagy. To identify the de-
velopment of acidic vesicular organelles (AVOs), which is 
characteristic of this process, we used the lysosomo-trop-
ic agent, acridine orange. We also examined conversion 
of microtubule-associated protein 1 light-chain 3 (MAP1-
LC3) (LC3-I, 18 kDa), to a lipidized form (LC3-II, 16 kDa) 
in C-1748-treated cells as a measure of autophagy. 
Exposure of HCT116 p53-null cells to C-1748 resulted in 
the appearance of AVOs upon acridine orange staining 
and conversion of microtubule-associated protein light 
chain 3-I to 3-II. Both LC3-I and LC3-II were detectable 
in nontreated and C-1748-treated cultures, however the 
LC3-II form became the predominant species within 96 
h of treatment, and its appearance was paralleled by the 
loss of the LC3-I form. In contrast, HCT116 cells with 
functional p53 gene, exposed to C-1748, did not exhibit 
any features of autophagy and underwent rapid and 
massive apoptosis. 
Our previous studies have shown that a small number of 
HCT116 p53-null cells exhibited morphological and bio-
chemical hallmarks typical for apoptosis in response to C-
1748 treatment, e.g. phosphatidylserine externalization, 
apoptotic DNA breaks, procaspase 3 activation and loss 
of mitochondrial membrane potential. It is well known 
that under certain circumstances, autophagy constitutes 
a stress adaptation that avoids cell death (and suppresses 
apoptosis), whereas in other cellular settings, it constitutes 
an alternative cell-death pathway. To study the effects of 
modulation of autophagy on drug-induced cell death, we 
used 3-methyladenine (3MA), a phosphatidylinositol 3-
phosphate kinase inhibitor, that prevents autophagy at an 
early stage. Obtained data revealed that 3MA suppressed 
the induction of AVOs but did not enhance apoptosis of 
HCT116 p53-null cells exposed to C-1748. 
To conclude, autophagy is triggered in HCT116 cells by 
C-1748 dependent on p53 status, however inhibition of 
autophagy has no influence on drug-induced apoptosis.
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Nitroxides, the stable, cyclic free radicals have been re-
garded as antioxidant agents. They participate in re-
dox reactions protecting several relevant biomolecules 
against oxidative stress. Among other, nitroxides have 
been shown to be effective in decreasing cytotoxicity of 
quinone-based drugs such as doxorubicin (DOX). 
The main objective of this study was to assess the possible 
protective role of 3-carbamoyl-2,2,5,5-tetramethylpyrro-
line-1-oxyl (PL, Pirolin) against drug- induced oxidation 
of lipids and proteins. Studies were carried out on breast 
cancer bearing rats (Spraque Dawley), which undergone 
combined doxorubicin and docetaxel treatment. Out-
comes of biochemical assays were compared to control 
group, which consists of healthy rats. Rats were distrib-
uted into the following experimental groups: 
G1 — control rats 
G2 — rats treated with DOX at dose 2.5 mg/kg b.w. and 
DTX at dose 3.75 mg/kg b.w. 
G3 — rats exposed to the same doses of drugs as in G2 
but also to PL 10 mg/kg b.w. 
G4 — rats cured with DOX at dose 5 mg/kg b.w. and DTX 
at dose 7.5 mg/kg b.w. 
G5 — rats cured with the same doses of drugs as in G4 
group but with PL 10 mg/kg b.w. 
G6 — rats treated with PL alone 10 mg/kg b.w. 
Protein carbonyl groups and peroxide level obtained for 
G4 and G5 groups were of higher values than those of G2 
and G3. There was a significant increase of these param-
eters in G4 and G5 group as compared to control. Thus, 
it may be concluded that higher doses of drugs induced 
higher oxidative biomolecule damage. Elevated level of 
all oxidative stress parameters studied was observed for 
G6 group. The level of total thiol groups/protein ratio in 
G6 group was significantly higher as compared to other 
groups. Such results can suggest lower oxidative stress 
and lower exhaustment of the protective antioxidant 
mechanisms in PL treated group. Addition of Pirolin 
causes a decrease in the protein carbonyl groups and per-
oxide level in the G5 group as compared to G4 group, but 
the changes were not significant. Obtained results do not 
support the idea of antioxidant properties of Pirolin. 
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Transforming growth factor β (TGFβ) signalling pathway 
is involved in proliferation and differentiation of varied 
cell and tissue subtypes. Growth factors from TGFβ su-
perfamily regulate such biological processes as embryo-
genesis, angiogenesis, bone formation, wound healing 
or extracellular matrix protein synthesis and rearrange-
ment. It has been shown that TGFβ plays an important 
role in neoplastic transformation. Tumour development, 
progression and metastasis are highly dependent on 
blood vessels formation. One of TGFβ accessory recep-
tors - endoglin, known as well as CD105 is a key player 
in angiogenesis and vasculogenesis. This transmembrane 
glycoprotein can form heterocomplexes with TGFβ recep-
tors type I (TGFβ RI) and II (TGFβ RII) and when bound 
to TGFβ RII shows high affinity to TGFβ1. Moreover, cy-
toplasmic domain of endoglin can be phosphorylated by 
both TGFβ RI and RII. Endoglin through its interaction 
with TGFβ signalling complex acts as pathway modula-
tor or enhancer.
This study has been focused on evaluation of endoglin, 
TGFβ1, RI and RII expression levels in endometrial can-
cer (n = 49) and normal endometrial tissue (n = 23). The 
cancer specimens were assessed regarding they stage of 
development according to FIGO classification (staging), 
the malignancy of cancer (grading), depth of myometrial 
invasion and VSI. mRNA and protein expression levels of 
above mentioned genes have been analysed with the use 
of Real-time PCR and ELISA assay, respectively.
Expression of endoglin on mRNA level has not been sig-
nificantly changed whereas expression of TGFβ1 and 
TGFβ RII was decreased about 5 and 4 times, respectively 
in endometrial cancer compared to normal endometrium. 
However, protein expression levels of endoglin, TGFβ1, 
TGFβ RI and RII were significantly increased in cancer 
samples compared to the normal tissue (p<0.001). There 
is a correlation between increases in protein expression 
level of all studied TGFβ signalling components and pro-
gression of the tumour malignancy from its early stage. 
Obtained results suggest importance of endoglin-medi-
ated TGFβ signalling in endometrial cancer development 
and progression.
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Environmental carcinogens are considered as a major 
risk factor of head and neck cancer development. Many 
of them like chemicals, radiation, alcohol or tobacco 
smoking are well known carcinogens which cause variety 
of DNA damage including oxidative base modification. 
Cells remove those lesions mainly by base excision repair 
pathway (BER). The aim of our research was to evaluate 
the efficiency of DNA repair by BER pathway in head 
and neck cancer patients. We examined peripheral blood 
lymphocytes obtained from patients with head and neck 
squamous cell carcinoma (HNSCC), healthy subjects as 
well as HTB-43 larynx and CRL-1628 tongue cancer cell 
lines. DNA repair efficiency was estimated by in vitro 
assay with cells extracts and plasmid substrates of het-
eroduplex with AP site. The level of [γ32P]-dAMP incor-
poration during strand resynthesis as equivalent of DNA 
repair was detected by autoradiography and quantified 
using densitometry. Our results indicate that there is sig-
nificant decrease in the efficacy of base excision repair in 
lymphocytes from HNSCC patients and HTB-43 as well 
as CRL-1628 cancer cells in comparison to healthy con-
trols. In conclusion, we suggest that the impairment in 
BER pathway may be responsible for higher susceptibil-
ity of HNSCC patients to carcinogenesis and may be a 
critical risk factor for head and neck cancer occurrence.
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Changes induced in the B-cell chronic lymphocytic leuke-
mia (CLL) cell nuclei by anti-leukemic agent(s) were 
studied using differential scanning calorimetry (DSC). 
This thermal technique provides detailed information 
about both the physical and energetic properties of ex-
amined structures/organelles. When the denaturation 
temperature of the macromolecular solute is reached, 
the unfolding process gives rise to a peak in the heat ab-
sorption curve as a function of the temperature. A typical 
thermograms consists a series of thermal transitions with 
each peak corresponding to the unfolding of an energeti-
cally distinguishable domain. 
DSC is a powerful tool for investigating the overall or-
ganization of chromatin. By this approach, the structural 
changes of nuclear chromatin can be quantitatively de-
tected. Our previously published results showed the dif-
ferences in DSC scans between normal and leukemic cell 
nuclear samples. In this study thermal profiles of nuclear 
samples isolated from CLL cells exposed to purine ana-
logs combined with mafosfamide i.e. CM (cladribine + 
mafosfamide), FM (fludarabine + mafosfamide) and in-
hibitor of cell cycle — R-roscovitine were analyzed. 
The basic features of the structural changes became ap-
parent when nuclei isolated from R-roscovitine-treated 
CLL cells were analyzed. Similar but weaker structural 
alterations were observed after treatment of CLL cells 
with FM and CM. We observed significant decrease or 
even loss of thermal transitions at 95 ± 3oC in thermal 
scans of anti-cancer agent(s)-treated cells in compari-
son to untreated controls. As shown by complementary 
analyses, the changes in DSC profiles are attributable to 
the marked decrease of cell viability, and induction of 
apoptotic pathway evidenced by fragmentation of DNA 
as well as changes in the level and functional status of 
expression/proteolysis of apoptosis-related proteins (cas-
pase-9, caspase-3, PARP, and Bcl-2). 
A good correlation between results obtained by DSC and 
other techniques predestines differential scanning calor-
imetry as a useful screening test for the selection of the 
drug(s) displaying the highest efficacy in the treatment 
for CLL.
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HMGB1 (ang. High Mobility Group Box-1) is an abun-
dant chromatin protein belonging to cell-endogenous 
molecules called alarmins. Their task is to provide infor-
mation to the body about damage inflicted to cells and 
tissues. HMGB1 is passively released from necrotic cells 
acting then as a proinflammatory cytokine. Extracellular 
HMGB1 activates endothelial cells and their precursors 
taking part in the formation of blood vessels. HMGB1 af-
fects proliferation and mobility of cancer cells (develop-
ment of metastases) as well as activates monocytes and 
macrophages. HMGB1 is inhibited by glycyrrhyzin, a 
naturally-occurring glycoside.
The study evaluated the effects of glycyrrhizin-induced 
inhibition of HMGB1 upon regrowth of B16-F10 murine 
melanoma experimental tumors in C57BL6 mice treated 
with pronecrotic CAMEL peptide which has the ability to 
induce HMGB1 release to extracellular environment.
We conclude that CAMEL-mediated therapy of tumor-
bearing animals in combination with glycerrhyzin in-
hibits tumor regrowth as well as extends lifespan of the 
treated mice much more effectively than therapy medi-
ated by CAMEL alone.
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B-cell chronic lymphocytic leukemia (CLL) is a heteroge-
neous disease, characterized by an accumulation of long-
lived lymphocytes B caused by their deregulated apopto-
sis. Therefore, to improve the efficacy of the CLL therapy, 
new approaches based on the treatment with agent(s) tar-
geting both: cell division machinery and apoptotic path-
way are currently developed. 
The aim of the present study was to determine ex vivo the 
potential of R-roscovitine (R) on induction of apoptosis in 
CLL cells and to compare its action with that of cladrib-
ine (C), fludarabine (F), and mafosfamide (M) (the active 
form of cyclophosphamide) used alone or in combina-
tions: CM, FM, and RM. Mononuclear cell samples isolat-
ed from peripheral blood of untreated CLL patients were 
incubated for 24 and 48 hours in culture without (control) 
or with tested agent(s). Cell viability was evaluated prior 
to and after treatment using Vybrant apoptosis assay #4. 
Nuclear apoptotic events were confirmed by agarose gel 
electrophoresis of DNA isolated from the cells exposed to 
anticancer agent(s) and cytometrically - by determination 
of the size of sub-G1 population, whereas expression of 
apoptosis- and cell cycle-related proteins were examined 
by Western blot technique. The ex vivo study revealed that 
R–roscovitine exerts the highest potential to kill leukemic 
cells among the examined anticancer agents used as mon-
otherapy, or in combinations. The used agent(s) showed 
different potential to induce apoptosis demonstrated by 
the changes in expression level of Bcl-2 family proteins 
(Bax, Bak, Puma, Mcl-1, Bcl-2), proteolysis of distinct nu-
clear proteins, as well as processing of procaspase-9 and 
procaspase-3. Additionally, R-roscovitine, CM, and FM 
indicated a high impact on the expression level of cell cy-
cle-related proteins (cyclin E, CDK2, and p27KIP1).
Our data indicate that R-roscovitine can be considered as 
a very potent chemotherapeutic agent due to its ability 
to affect leukemia cell proliferation by inhibition of cell 
cycle modulators and induction of apoptosis.
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Breast cancer is the most common cancer in woman in 
western world. The most patients have sporadic breast 
cancer, but a positive family history is one of the strong-
est risk factors for the disease, and the BRCA1 and BRCA2 
genes are major determinants of cancer susceptibility. 
Both proteins BRCA1 and BRCA2 interact with Rad51 
that is the central component of homologous recombina-
tion (HR) which plays important role in DNA double-
strand breaks (DSB). In concordance with the cellular 
characteristics of cell mutants impaired in HR, BRCA1/2 
defective cells display a moderate X-ray sensitivity and 
hypersensitivity to DNA cross-linking agents, such as mi-
tomycin C, (MMC) or cisplatin (cDDP), and to inhibitors 
of poly(ADP-ribose) polymerases (PARP). These cells also 
show numerical and structural centrosome aberration.
The aim of our studies was to find whether BRCA1/2 het-
erozygotes display haploinsuficiency, and have a charac-
teristic cellular phenotype. Therefore, we analyzed primary 
fibroblasts derived from different groups of breast/ovarian 
cancer patients: BRCA1/2 heterozygotes and patients of un-
known genetic background (sporadic cancer). These fibrob-
lasts were examined for their sensitivity to MMC, cDDP, 
and PARP inhibitor (KU-0058948). To analyze the kinetics 
of DSB repair, the nuclear formation of Rad51 and γH2AX 
foci was determined in response to DNA damaging agents. 
Furthermore, the centrosome number was evaluated.
We found that all the analyzed fibroblasts showed a great var-
iability in the sensitivity to DNA-damaging agents and PARP 
inhibitor with a noticeable tendency for an increased sensitiv-
ity to all these agents, in comparison to wild-type fibroblasts. 
Although, in the most sensitive cells, γH2AX and Rad51 foci 
formation in response to DNA was similar to that observed 
in wild type cells. Interestingly, the fibroblasts derived from 
all analyzed cancer patients showed a clearly increased cen-
trosome number as measured by the immunofluorescence 
method. In summary, our results suggest that so far, the cen-
trosome amplification is the only characteristic cellular phe-
notype of cells derived from breast/ovarian cancer patients 
and might be useful in monitoring BRCA1/2 heterozygotes 
and as well as some other sporadic cancer patients.
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Introduction: Recent studies have shown that cells defec-
tive in BRCA1 and BRCA2 are extremely sensitive to in-
hibitors of poly(ADP-ribose) polymerase-1 (PARP-1), the 
enzyme that interacts with many proteins involved in the 
DNA repair processes and is implicated in maintaining 
genome stability. The BRCA1/2 cancer genes are the key 
proteins in homologous recombination (HR), the DNA 
repair mechanism responsible for removal of double-
strand breaks (DSB). Numerous other mutants defective 
in HR are also very sensitive to PARP-1 inhibitors, and 
to a lesser degree to cross-linking agents such as mito-
mycin C (MMC) or cis-platin. These agents induce highly 
cytotoxic lesions that are removed by several DNA repair 
mechanisms, especially homologous recombination (HR), 
Fanconi anemia pathway (FA), nucleotide excision repair 
(NER) and translesion synthesis (TLS). 
Aim of the study: To define new genes as the potential 
targets for cancer therapy with PARP-1 inhibitors, we ex-
amined whether other MMC-sensitive mutants defective 
in HR, NER and FA, are also hypersensitive to the PARP-
1 inhibitor, KU0058948. 
Results: We found that our unique Rad51C-defective Chi-
nese hamster mutant, CL-V4B, is ~500 fold more sensitive 
to KU0058948 than wild-type V79B cells. Moreover, human 
cells defective in ATM, a kinase responsible for recognition 
of DSB and activation of HR, are ~100 fold sensitive to this 
agent, but FA cells, mutated in the FANCA, FANCC, FAN-
CD2 and FANCJ genes are much less sensitive (6-68 fold). 
However, cells defective in FANCD1/BRCA2, the gene con-
necting the FA and HR pathways, display the highest sen-
sitivity to KU0058948 (~200-fold) amongst FA cells. In con-
trast, MMC hypersensitive Chinese hamster cell mutants, 
UV20 and UV41, defective in the NER genes, ERCC1 and 
Xpf, respectively, are not sensitive to KU0058948.
Conclusions: Results of our studies show that extreme sen-
sitivity (at least 100-fold) to PARP-1 inhibition is a charac-
teristic feature of HR-defective cells and is not solely related 
to DNA cross-links sensitivity. Most probably, DNA single-
strand breaks in the presence of PARP inhibitor, KU0058948, 
are converted to the replication-associated DSB, which are 
normally repaired by HR. Therefore, all cells defective in HR 
are extremely sensitive to KU0058948 and tumors defective 
in the HR genes might be selectively killed by PARP-1 inhibi-
tors. The increased sensitivity of cells defective in several FA 
genes to KU0058948, suggests that PARP-1 inhibitors might 
also be used in therapy of tumors with mutated FA genes.
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Kinetin Riboside (N6-furfuryladenosine, FAdo, KR), 
but not Kinetin (N6-furfuryladenine, FA), displayed po-
tent anti-proliferative activity in various human cancer 
cell lines. Early experimental evidence suggested that 
KR, a cytokinin analog, induces apoptosis only in can-
cer cell lines. However, our initial data showed that KR 
non selectively inhibited growth of both human normal 
(prostate — PZ-HPV-7, breast — 184A1, skin fibroblast — 
CCL-110 and primary fibroblast) and cancer cells (pros-
tate — LNCaP, Du145, breast — MCF7, T47D, melanoma 
— WM793, Lu1205). In this study we confirm the con-
centration-dependent (0.01–2.5 uM) and time-dependent 
(24–144 h) decrease in cell viability in human normal cell 
line (CCL-110) and in the breast cancer cell line (MCF7). 
In parallel we demonstrate that expression of antiapop-
totic Bcl-2 protein was down-regulated in normal as well 
as in cancer cell lines, while expression of Bax was up-
regulated in both cell lines upon their 2.5 uM KR expo-
sure. Our experiments indicate that the anti-proliferative 
effects of KR are not specific and affect both normal and 
cancer cells.
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Cysteine peptidases are abundant lysosomal protein hy-
drolases, that are involved in many physiological and 
pathological events in eukaryotic cell. Among them, the 
cysteine cathepsins B, L and H are known to play a role in 
development and progression of many types of cancers. 
Cells of malignant tumors may release lysosomal pepti-
dases extracellularly, what allows degradation of base-
ment membrane and extracellular matrix components 
and (in consequence) cancer spread. Also, intracellular 
peptidases can be responsible for extracellular matrix and 
basement membrane remodeling in cancer.
In this work, we investigated proteolytic activities in cul-
ture media and cell lysates of cancer cells of lung, colon, 
breast and skin. Human fibroblasts were used for com-
parison. Extracellular and intracellular peptidase activity 
was measured against Z-Phe-Arg-AMC and Z-Arg-Arg-
AMC as substrates. To test the sensitivity of this activ-
ity to inhibitors of cysteine peptidases, we used E64 and 
CA074. We have observed significant differences in intra-
cellular level of proteolytic activity (most probably that 
of cathepsin B) in four cancer cell lines, compared to nor-
mal fibroblasts. The highest activity level was found in 
highly metastatic cells of malignant skin cancer. This con-
firms possible correlation between cathepsin B activity 
and metastatic potential of tumors. In contrast, released 
proteolytic activity in the culture media is very low, or 
absent in our assays conditions. The obtained results are 
presented in details and discussed.
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Cancer remains the most frequent disease occurring in 
the modern world. The highest incidence in females and 
males has breast and prostate cancer, respectively. It is 
known, that carcinogenesis is a multistage process com-
prising of initiation, promotion, and progression. Angio-
genesis (formation of new blood vessels) plays significant 
role in tumor growth. Tumor vasculature enables an ac-
cess of tumor cells to nutrients, oxygen and facilitates re-
moval of wastes. Nowadays, inhibition or slowing down 
angiogenesis becomes an approach to cancer treatment. 
One of the methods to inhibit angiogenesis is to suppress 
expression and activity of matrix metalloproteinases 
(MMP). According to the results of studies, MMPs includ-
ing gelatinase B (MMP-9) are involved in all stages of tu-
mor development. They are responsible for degradation 
of extracellular matrix as well as blood vessel basement 
membrane which enables cancer cells invasion to other 
tissues and therefore metastasis. The potential inhibitors 
of MMPs and tumor cell growth can be plant polyphe-
nols. These compounds are widespread secondary me-
tabolites which are ingredience of beverages, fruits, cere-
als, legumes, spices and vegetables. 
In our studies we examined the influence of the extracts 
of flavanols and polyphenols from defatted evening 
primrose seeds (Oenothera paradoxa) and the extract of fla-
vanols from fruits of Japanese quince (Chaenomeles japoni-
ca) on cell proliferation and inhibition of MMP-9 activity 
in breast MDA-MB-231 and prostate DU145 cancer cell 
lines. To assess the proliferation sulforhodamine B assay 
(SRB) was performed while inhibition of MMP-9 activity 
was determined by means of gelatin zymography. 
The results revealed that in the presence of polyphenols 
examined in our studies proliferation and MMP-9 activ-
ity in both cancer cell lines were decreased. The reduction 
was time and dose dependent. Moreover, it was observed 
that combination of phenolics compounds from evening 
primrose and quince are more effective than individual 
extracts.
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The dynamic increase of melanoma malignum morbidity 
has been observed for a few decades all over the world. 
Although this kind of cancer accounts for only 5% of all 
the malignant skin neoplasms, it is responsible for 75–80% 
of deaths caused by these tumors. Melanoma malignum, 
which can develop from a preexisting nevus or de novo in 
normal skin, is a consequence of neoplastic transforma-
tion of melanocytes, the melanin-producing cells. 
In this study, the atomic force microscopy (AFM) tech-
nique was used to characterize a surface topography of 
the melanin derived from the human melanoma. 
The pigment was isolated from the melanoma tissue by an 
enzymatic method according to the procedure of Chodu-
rek et al. (2008). The specimen surface was scanned with 
the Atomic Force Microscope MultiMode 3 (di-Veeco CA) 
working in the tapping mode. Synthetic DOPA-melanin, 
derived in the presence of tyrosinase (Chodurek et al., 
2007), and natural melanin from Sepia officinalis (Sigma) 
were used as the human pigment models. 
The obtained AFM images of the analyzed melanin sam-
ples are dominated by various size particle clumps, and 
filaments arranged around these clumps. 
The AFM technique used in this study is suitable for the 
analysis of surface structure of both natural and synthetic 
melanin biopolymers. 
References:
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Farnesyltransferase inhibitors (FTIs) are used to disable 
the function of Ras and in effect its signaling that can pro-
voke the different biochemical consequences such as cell 
cycle interruption, inhibition of proliferation or apopto-
sis induction in Ras mutated as well as in Ras wild type 
tumor cells. The aim of our study was to recognize the 
influence of R 115777 inhibitor on proliferation and cell 
death of non-adherent leukemic cells. We have recently 
shown that treatement of acute myeloid leukemia cells 
(U-937) with R115777 led to significant reduction in cell 
viability. Both, apoptosis induction and inhibition of pro-
liferation seem to contribute to this phenomenon. Here, 
we studied the effect of the same inhibitor in the chronic 
myeloid leukemia cells (K-562). The established cell line 
was treated with FTI (5.1 μM and 10.2 μM) for 12 h, 24 h 
and 48 h. The apoptotic effect was confirmed by the cas-
pase 3 activation assay (fluorometric test) and DNA deg-
radation (TUNEL) test, while the proliferation arrest was 
measured by BrdU incorporation as well as by Trypan 
blue staining. We have observed dose and time-depend-
ent decrease of proliferation rate and dose and time-de-
pendent increase of apoptosis. Based on the results of the 
acute myeloid leukemia cells, we suppose that proteins 
engaged in cell survival (as Akt or ERK pathways) play 
an important role in the process of apoptosis induction 
and the inhibition of cell growth. The preliminary results 
indicate that apoptosis is inducted through the release of 
cytochrome c from mitochondria. FTIs treatment seems 
to increase the expression of caspase 9.
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Endoglin (CD105), a transmembrane glycoprotein form-
ing part of TGF-β receptor complex, plays an important 
role in the development of new blood vessels by angio-
genesis. This protein is overexpressed by proliferating 
endothelial cells of the tumor vasculature as well as by 
some cells forming the microenvironmental niches in 
solid tumors. We used in our study an attenuated Salmo-
nella typhimurium SL7207 (aroA–) bacterial strain as a car-
rier for plasmid DNA vector encoding murine endoglin. 
The recombinant strain was subsequently used to orally 
immunize mice that had been challenged with B16-F10 
murine melanoma cells. The studied DNA vaccine was 
proved to elicit an immune response directed against the 
antigen (endoglin) by activating cytotoxic CD8+ T lym-
phocytes that destroy tumor vascular endothelial cells, 
resulting in inhibition of tumor growth. To enhance the 
achieved therapeutic effect of the oral endoglin-based 
DNA vaccine we used it in combination with intratumor-
al gene therapy mediated by plasmid DNA vector encod-
ing murine IL-12 gene. Interleukin 12 is a cytokine with 
antiangiogenic properties and plays a prominent role in 
activating the immune system, inter alia by enhancing the 
cytotoxicity of CD8+ T cells. A significant synergistic ef-
fect of the combination tested was observed against ex-
perimentally-induced tumors. The combined therapy ef-
fectively inhibited growth of B16-F10 murine melanoma, 
leading to complete regression of tumors (without recur-
rence) in 33% of cases. As a consequence, lifespan of the 
treated animals was significantly extended.
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Human N-acetyltransferase 2 (NAT2) is a polymorphic 
enzyme encoded by the NAT2 gene on chromosome 8p22 
(GenBank ID: NM_000015). NAT2 is expressed in most 
tissues, where it participates in the N- and O-acetyla-
tion of amines. Among its substrates are arylamines, 
diamines, and heterocyclic amines present in food and 
exogenous xenobiotics. NAT2 is an important enzyme 
of phase II drug metabolism and a low activity of some 
variants (slow acetylation phenotype) is associated with 
severe adverse reactions to a number of drugs. The role 
of NAT2 polymorphism in cancer risk was broadly inves-
tigated in relation to the consumption of well-done meat 
and cigarette smoking. These studies showed an associa-
tion between exposure to aromatic amines, slow-acetyla-
tion phenotype, and the risk of bladder cancer.
We investigated the potential association between NAT2 
polymorphisms and ovarian cancer risk. NAT2 polymor-
phisms determining major haplotypes in a Caucasian 
population were studied using PCR-RFLP analysis. A 
total of 198 ovarian cancer patients hospitalized at the 
Low Silesian Oncology Center, Wroclaw, and 146 healthy 
blood donor women were genotyped. Data on the vari-
ants 341T>C, 481C>T, 590G>A, 803A>G, and 857G>A 
allowed identification of two rapid acetylation alleles, 
NAT2*4 and *12, and five mutant slow acetylation alleles, 
NAT2*5A, *5B, *5C, *6, and *7. A significant difference was 
observed between ovarian cancer patients and the control 
group in the frequency of allele (haplotype) *6, genotype 
(diplotype) *6/*6, and *6/any-slow-allele. On the basis of 
molecular data, slow acetylators were noted in 64% of 
patients and 52% of controls, whereas rapid acetylators 
were observed in 36% and 48%, respectively (p=0.032, OR: 
1.65, 95% CI: 1.04–2.61). In summary, the data suggest a 
potential association between the allele NAT2*6 and slow 
acetylation genotype NAT2*6/any-slow-variant and in-
creased ovarian cancer risk.
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Silicon is a trace element that is found in living organ-
isms. Its absorption, biologically active forms and mecha-
nism of actions have not been fully elucidated. 
Biologically active forms of silicon are silica, water-soluble 
orthosilicic acid, as well as its oligomers and polymers.
Silicon is involved in sealing capillary vessels, partici-
pates in connective tissue metabolism and also has an 
antineoplastic property.
Preliminary investigations carried out in Swiss-alb mice 
with Ehrlich ascites tumor cells implanted intraperito-
neally, which received solutions of orthosilicic acid and 
orthosilicic acid modified by magnetic field demonstrated 
longer survival in the magnetic field-modified orthosilicic 
acid group as compared to the controls that received plain 
water not enriched with silicon compounds and not sub-
jected to the effect of magnetic field. The use of magnetic 
field causes activation of silica and silicates present in any 
water, and generates „active” forms of silicon, including 
biologically active forms. 
Studies in vitro demonstrated an inhibitory effect of mag-
netic field-modified silicates on glycolytic activity of Ehr-
lich ascites tumor cells, which is manifested by inhibition 
of lactate production, a decrease of ATP level and a de-
creased activity of the pyruvate kinase M2 isoenzyme.
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Triazoloacridinones (TA) synthesized in our laboratory 
are a class of antitumor agents, that exhibit high cytotoxic 
activity against a broad spectrum of tumor cell lines in 
vitro and transplantable animal tumors. Among them 
the most active are C-1305 and its methyl — derivative 
C-1299.
The aim of this study was to find the type of microsomal 
proteins which are essential for TA biotransformation 
and conjugation. We studied metabolic transformations 
of C-1305 and C-1299 in the presence of rat and human 
enzymes of microsomal fraction, three human flavin-con-
taining monooxygenases FMO: forms 1, 3 and 5 and re-
combinant UDP-glucuronosyltransferases: UGT1A1 and 
UGT2B7. The obtained reaction mixtures were analyzed 
by HPLC with UV-vis and ESI-MS detection.
Our results indicated that rat microsomes were far more 
active towards investigated compounds than human mi-
crosomes in the presence of NADPH as a cofactor, where-
as no metabolites were observed in the presence of NADP. 
This pointed that P450 enzymes, that are the main frac-
tion of microsomal proteins, are not involved in phase I 
transformation of C-1305 and these observations were 
similar when recombinant CYPs were used. Therefore, 
we investigated metabolic transformation of C-1305 and 
C-1299 in the presence of FMOs. All used recombinant 
FMO isoforms were active towards examined derivatives 
and C-1299 seemed to be a better substrate for FMOs. One 
main product of C-1305 and C-1299 transformation was 
observed and human microsomes of higher expression of 
FMOs gave higher amounts of this product than in the 
experiments with wild-type human microsomes. ESI-MS 
analysis showed that metabolites have [M+16] molecular 
weight and they are suggested to be N-oxides.
Second phase metabolic pathway of C-1305 - conjuga-
tion with UDPGA was detected by analysis of mixtures 
containing C-1305/C-1299, microsomes and UDPGA as 
UGTs’ substrate. Our studies revealed that C-1305 pos-
sessing hydroxyl group at position 8 is effectively trans-
formed to O-glucuronide in contrast to C-1299, methoxy 
— derivative of TA. Similar results were observed with 
recombinant UGT1A1, but not with UGT2B7 which cata-
lyzed neither C-1305 nor C-1299 conjugation.
In conclusion, we demonstrated that rather flavin-con-
taining monooxygenases than cytochrome P450 enzymes 
of microsomal fraction were involved in phase I metabo-
lism of potent anticancer drugs C-1305 and C-1299. Ad-
ditionally, C-1305 is detoxificated to glucuronide on OH 
group in a phase II of transformation.
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Betaglycan known also as TGF β receptor type III (TGF β 
RIII) is a monomeric transmembrane glycoprotein with 
an ability to bind all three human isoforms of transform-
ing growth factor beta (TGF β). Although, betagycan 
does not function as a receptor itself it presents mature 
TGF β factors to TGF β receptor type II (TGF β RII) which 
through transphosphorylation of TGF β receptor type I 
(TGF β RI) activates downstream signalling. TGF β RII 
has no affinity to isoform 2 of TGF β (TGF β2) however, 
can bind this ligand when it is presented by betaglycan. 
Extracellular domain of betaglycan can be liberated from 
the cell membrane without losing its affinity for ligands. 
By capturing maturated TGF β isoforms in extracellular 
matrix it can limit their availability for the TGF β RII. This 
phenomenon has been observed in several cancer cell 
lines and is believed to decrease cells proliferation. 
CD109 antigen is a newly discovered member of TGF β 
accessory receptors family. This GPI-anchored antigen 
has high affinity to TGF β1 and does not bind TGF β2. 
CD109 forms heterocomplexes with TGF β RI and RII as 
well as can be cleaved in a soluble form from cell surface 
by phospholipase C (PLC).
In the present study expression of betaglycan, CD109 
antigen, TGF β1, TGF β2 and TGF β RII on both mRNA 
and protein level using real-time PCR and ELISA tech-
niques, respectively in endometrial cancer versus normal 
endometrium was quantitatively evaluated.
The results show decrease of mRNA expression in en-
dometrial cancer compared to the normal tissue for be-
taglycan (15 fold), CD109 antigen (12 fold), TGF β1 (5 
fold), TGF β2 (2 fold) and TGF β RII (4 fold) and this 
phenomenon seems to accompany the progress of the 
disease. On the contrary, significant increase of protein 
expression for TGF β1 and TGF β RII (p<0.001) and no 
differences in protein expression for betaglycan, CD109 
antigen and TGF β2 were observed in pool of endometrial 
cancer specimens.
Obtained results suggest that in endometrial cancer regu-
latory mechanisms of TGF β signalling driven by acces-
sory receptors — betaglycan and CD109 antigen may be 
altered.
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C-1311 is an antitumor agent selected for Phase II clinical 
trials. Studies with rat and human microsomal fractions, 
rich in cytochrome P450 enzymes, showed that this com-
pound undergoes metabolic transformations. However, 
the activity of recombinant P450 isoenzyme CYP3A4 was 
inhibited by C-1311 and expression of CYP3A4 in tumor 
cells resulted in lower metabolism. Cytochrome P450 re-
ductase (CPR) belongs to a family of electron transfer fla-
voproteins that supply reducing equivalents required for 
catalytic action of P450. Therefore, the increased level of 
CPR in tumor cells was suspected to influence the cellular 
response induced by C-1311.
C-1311-induced cellular effects was examined in CHO cell 
lines with various expression level of CPR. All experiments 
were performed at EC80 concentration of the drug. Cell cycle 
analysis revealed that starting from 12 h of C-1311 treatment 
CHO cells underwent transient G2/M arrest and peaked af-
ter 24 h (85%). Prolonged drug incubation resulted in de-
crease of 4N DNA fraction accompanied by appearance of 
sub-G1 DNA content (60% after 120 h). CHO-HR cells over-
expressing CPR, treated with C-1311 also underwent G2/M 
arrest and after 24 h the number of cells with 4N was about 
40% concomitantly with polyploid cells which reached 50%. 
Prolonged drug incubation resulted in appearance of sub-
G1 population which reached 85% after 120 h.
Morphological changes of CHO cells in respond to C-
1311 treatment were observed using fluorescent micro-
scopy. DAPI staining revealed that starting from 12 h, 
both studied cell lines exhibited features characteristic for 
apoptosis and mitotic cell death. Percentage of Annexin-
V and PI positive cells increased gradually upon C-1311 
treatment and after 120 h reached about 27% and 43% for 
CHO and CHO-HR cells respectively, what indicate late 
stages of apoptosis and/or necrosis and mitotic catastro-
phe. Moreover, 28% of both CHO population stained only 
with PI what additionally confirmed induction of necro-
sis. Induction of caspase-3 activity was detectable after 48 
h of treatment and after 120 h this percentage increased to 
33% in CHO cells and to 45% in CHO-HR cells.
To conclude, various expression level of CPR did not have 
significant influence on the type of cellular response in-
duced by C-1311 in CHO cells. Major biological effects 
were induction of apoptosis, mitotic catastrophe and 
necrosis. However, in CHO-HR cells overexpressing CPR 
those processes appeared more quickly and were more 
profound.
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Doxorubicin (DOX) and epirubicin (EPI) belong to the an-
thracycline antibiotic group, widely used in the treatment 
of several kinds of human cancers. EPI is 4’ epimer of 
DOX. This small dissimilarity makes EPI less cardiotoxic. 
Because the mechanism of this difference is not clear, the 
aim of the study was comparison the effect of DOX and 
EPI on the human erythrocytes. We determined reactive 
oxygen species (ROS) production and changes in some 
parameters of red blood cells e. g. activity of catalase, lev-
el of reduced form of glutathione, SH groups and TBARS 
(tiobarbituric acid reagents). In our study we observed 
that both drugs in the same manner were entrapped by 
erythrocytes. After 60 min of incubation the situation 
stabilized. Only 30% of DOX and EPI entered into eryth-
rocytes. Our study caused that production of ROS was 
higher when erythrocytes were incubated with DOX in 
comparison to EPI. Statisticaly significant changes were 
noted for all tested concentrations of DOX and only for 
6 μg/ml of EPI.
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Melanoma is a disease with a high mortality rate due to 
rapid metastasis. In many cases, cell motility is physically 
and biochemically restricted by cadherin-mediated cell 
interactions and signaling pathways.
We investigated the role of N-cadherin in cell migration 
and metalloproteinase (MMP) activity in human melano-
ma cells: WM793 (VGP), WM115 (VGP) from the primary 
tumor site and Lu1205 (lung), WM266-4 (skin) from met-
astatic sites. 
Melanoma cells were transfected with the small interfer-
ing RNA (siRNA) that targets human N-cadherin gene 
(CDH2). siRNA sequences were generated by in vitro tran-
scription (Silencer siRNA Construction Kit- Ambion) and 
melanoma cells were transfected with oligofectamine TM 
(Invitrogen). PI3-Kinase inhibitor LY294002 (20 μM) and 
ERK1/2 inhibitor U0126 (10 μM) were used to check the 
activity of AKT and MAPK signaling.
The assay of in vitro cell migration was done using 
matrigel and analysis of activity of matrix metalloprotei-
nase MMP-2 and MMP-9 by gelatinase zymogram assay.
Silencing of N-cadherin gene expression by siRNA and 
treatment of melanoma cells with kinase inhibitors 
LY294002 and U0126 significantly reduced activity of 
MMP-2, MMP-9 and cell migration. 
Data suggests that decreased potential invasiveness of N-
cadherin transfectants resulted from reduced phosphor-
ylation of Akt and ERK signaling pathway.
Acknowledgements:
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The combination of doxorubicin (DOX) with paclitaxel 
(PXL) is clinically effective in chemotherapy but both 
these drugs have also high influence of cardiotoxicity, 
hepatotoxicity and nephrotoxicity. DOX and PXL in com-
bination are used in therapy of breast cancer. The mecha-
nism of toxicity is different in both groups of drugs. It has 
been suggested that doxorubicin cytotoxicity results from 
combination of profound oxidative stress or free radical 
production by the metabolites of doxorubicin. Paclitaxel 
is a mitotic poison stimulating polymerisation of microtu-
bules and inhibiting they depolimerization. The aim of this 
study was to investigate the nephrotoxicity induced by 
DOX, PTX and combination of DOX with PXL. The drugs 
were injected to rats as a single dose of 10 mg/kg. The ani-
mals were divided into four groups, which received: PBS, 
DOX, PXL DOX+PXL. After four days treatment the ani-
mals were anaesthetized and kidneys were isolated and 
used for further research. The levels of hydroperoxides, 
reduced glutathione and activity of catalase in tissue ho-
mogenates were determined. Our biochemical findings 
show that concentrations of hydroperoxides and glutath-
ione were significantly higher in kidney tissue treated in 
vivo with doxorubicin alone, paclitaxel alone and doxoru-
bicin with paclitaxel compared to control subjects. In the 
case of catalase slight decrease in activity was observed 
after DOX and DOX+PXL injection. On the other hand, an 
increase in activity of this enzyme was found after PXL 
injection. These results show development of oxidative 
stress in rat kidney tissue after both drugs injection alone 
or in combination. Increase of GSH level can be interpret-
ed as a response to oxidative stress. Decrease in catalase 
activity after DOX injection is found to be in compliance 
with other results received in mouse and rats.
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Enhanced cell proliferation associated with development 
of cancer is involved in the effect of tumor-promoting 
phorbol esters that potentiate the activation of transcrip-
tion factors STATs, particularly STAT3. It has been ob-
served that the specific activation of STAT3 induced by 
12-O-tetradecanoylphorbol-13-acetate (TPA) in mouse 
epidermis and isolated keratinocytes is mediated by epi-
dermal growth factor receptor (EGFR). STAT3 is required 
for de novo epithelial carcinogenesis, through maintain-
ing the survival of DNA-damaged stem cells and through 
mediating and maintaining the proliferation necessary 
for clonal expansion of initiated cells during tumor pro-
motion. In addition to emerging role of STATs as a target 
for cancer therapy, they may also be targets for cancer 
prevention strategies. It is proposed that modulation of 
STATs by plant phenolics found in many edible vegeta-
bles, nuts, and fruit can be one of the important molecular 
target for their cancer chemopreventive properties. 
In this study we have evaluated the effects of plant phe-
nolics: protocatechuic acid (PCA), tannic acid (TAA), 
chlorogenic acid (CHA), resveratrol (RES), pterostilbene 
(PTE) on TPA-induced activation of STAT3, STAT5A and 
STAT5B. Activation of STATs was assessed by ELISA-
based transcription factor assay. Animals were treated 
topically with a single dose of 10 nmol per mice of TPA 
or acetone (control group). After 2–24 h from TPA appli-
cation animals were sacrificed and nuclear extracts were 
prepared from scraped epidermis. 
TPA treatment increased the activation of STAT3, STAT51, 
and STAT5B. The maximal activation was observed after 
4 hours from TPA application. TPA induced activation of 
STATs was affected by the tested phenolics. In contrast 
to phenolic acids and pterostilbene, which decreased the 
activation of all STAT’s isoforms, resveratrol increased the 
activation of STAT3 and STAT5B, and inhibited STAT5A 
in comparison to TPA treated group. Our results show 
that single TPA treatment enhances STAT signaling in 
mouse epidermis. Together with the results of our previ-
ous studies we conclude that this promoter affects many 
cellular signaling pathways, including protein kinases C 
(PKCs), nuclear factor kappa B (NFκB), and EGFR. The 
activation of STAT may be modulated by plant phenolic 
acids and stilbene derivatives possessing potentially che-
mopreventive properties.
Acknowledgements:
Awarded Stypendary of J. Opieńska-Blauth.
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Acute lymphoblastic leukemia (ALL) is a disease charac-
terized by the abnormal proliferation of immature lym-
phoid cells and their accumulation in the bone marrow 
and peripheral blood. The drugs most commonly used 
in the therapy of childhood ALL are methotrexate (MTX) 
and 6-mercaptopurine (6MP) — the treatment protocol 
ALL IC BFM 2002. In this study we investigated the abil-
ity of lymphoblast to endogenous DNA damage repair at 
4-time-points during ALL therapy in children with MTX 
and 6MP. The patients lymphoblast ability to exogenous 
DNA damage repair after hydrogen peroxide (H2O2) treat-
ment at the concentration of 10 μM were also investigated. 
The kinetic of DNA repair was assessed by the modified 
alkaline comet assay with uracil DNA glycosylase (Udg) 
and endonculease III (NthI) specific for base oxidation. 
We examined the uracil and oxidized base level as well as 
strands breaks of DNA within 120 min of lymphoblasts 
incubation repair. Finally, we estimated base excision re-
pair (BER) pathway, involved in both uracil and oxidized 
bases removal from DNA, in lymphoblast from children 
with ALL in comparison with normal lymphocytes from 
healthy children. BER efficiency was estimated by in vitro 
assay with cells extracts and plasmid substrates of het-
eroduplex with AP site. Our results indicate that there is 
a significant decrease in the efficacy of DNA repair as-
sociated with high level of uracil misincorporation dur-
ing patients therapy. Moreover, it was found that the BER 
capacity was decreased in ALL lymphoblasts in contrast 
to lymphocytes from healthy children. In conclusion, we 
suggest that the impairment in BER pathway of DNA re-
pair may be an important factor of the treatment effec-
tiveness in children patients with acute lymphoblastic 
leukemia.
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It is commonly thought that uterine leiomyomas result 
from hyperstimulation of myometrium by ovarian hor-
mones. Some observations suggest that cytokines and 
growth factors are intermediate elements through which 
the ovarian hormones may exert their growth-stimula-
tory effects on leiomyomas. Extracellular matrix is place 
where various growth factors are bound and immobi-
lised. Our previous studies demonstrated that extracellu-
lar matrix was rebuilt in the course of leiomyoma growth. 
Peptide growth factors played role in the process. The 
peptide growth factors may exert regulative effect on the 
cell only when they bind with a specific membrane recep-
tor and transmit a signal into the cell. A high content of 
certain peptide growth factors and their receptors in leio-
myoma suggests that in the course of the tumor growth 
hyperstimulation of cells takes place. A consequence of 
a combined action of various peptide growth factors is 
an amplification of signal paths in cells, inducing gene 
expression of proteins responsible for cell divisions and 
changes of metabolism. Therefore it was decided to eval-
uate the amounts and expression of VEGF, their receptor 
and mRNA levels. Expression and content of VEGF-A, 
VEGFR I, II were analysed with Western blot and ELISA 
method, respectively. The RT-PCR method was used to 
determine the VEGF mRNA levels. Studies were per-
formed on human myometrium and uterine leiomyomas 
of various weights (small: i.e. less than 10 g, and large: 
i.e more than 100 g). Myometrium conversion into leio-
myoma and an increase in tumor mass is accompanied by 
slight changes in VEGF.
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Since the plant kingdom is abundant in compounds ex-
erting potential biological activity in human cells, the aim 
of this study was the purification of phenolic compounds 
from chosen species belonging to Lamiaceae family, and 
the assessment of their impact on human leukaemia cells 
viability. Jurkat T cells were incubated with phenolic ex-
tracts obtained from Thymus serpyllum, Thymus vulgaris, 
Majorana hortensis, and Mentha piperita, as well as purified 
compounds: flavonoid glycosides (eriodictiol-7-O-rutino-
side, luteolin-7-O-glucuronide, luteolin-7-O-rutinoside), 
arbutin, caffeic acid, rosmarinic acid, and the degree of 
apoptosis was estimated with human Annexin V-FITC 
Kit and flow cytometry. In a parallel experiment, the cells 
were preincubated with the indicated compounds, and 
then subjected to staurosporine-induced apoptosis, and 
tested with the FITC Kit. Luteolin-7-O-rutinoside, caffeic, 
and rosmarinic acid tended to induce apoptosis on their 
own, or enhance the staurosporine-induced apoptotic 
effect. The incubation with eriodictiol-7-O-rutinoside re-
sulted in the decrease in apoptosis within the whole con-
centration range of the compound, whereas the effects of 
luteolin-7-O-glucuronide and arbutin were pro- or antia-
poptotic depending on the concentration. Polyphenolic 
mixtures derived from Majorana hortensis and Thymus 
serpyllum significantly stimulated Jurkat cells apoptotis, 
whereas Mentha piperita extract tended to decrease the 
death of the cells. Therefore, unlike in the case of the 
remaining herbs, the effect of polyphenolic mixture de-
rived from peppermint leaves on Jurkat T cells seems to 
be antiapoptotic, which is in accordance with our earlier 
experiments where the status of the cells under the influ-
ence of the examined compounds had been tested with 
MTT, comet assay, and the activity of caspase-3.
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Background: Breast cancer is the most frequent malig-
nant cancer among women both in Poland and world-
wide. It is estimated that in the Polish population breast 
cancer occurs in one out of twelve women. Matrix met-
alloproteinases (MMPs) are a family of zinc-dependent 
endopeptidases that catalyze proteolysis of extracellular 
matrix (ECM) components. During carcinogenesis MMPs 
are involved in the regulation of cell growth and prolif-
eration, the creation of metastases, angiogenesis and the 
body’s immune response. The main substrate for MMP-2 
and MMP-9 is type IV collagen that is a major component 
of basement membrane (BM). The rate of degradation of 
ECM and BM components by MMP is one of the factors 
determining the migration of tumor cells and metastases 
formation.
Materials and Methods: The main objective of this study 
was to examine the activity and protein expression of 
MMP-2 and MMP-3 in breast tissue obtained from 30 
women diagnosed with grade 2 or 3 of breast cancer ac-
cording to Bloom-Richardson scale. From each patient 
two specimens of breast tissue were taken during mas-
tectomy: one from the tumor center and the second from 
the bordering healthy tissue. The type of tissue (tumor or 
healthy) was confirmed by histopathology assessment of 
the surgical specimen. MMP-2 and MMP-9 activities were 
determined by zymography method. MMP-2 and MMP-9 
proteins expression was evaluated by Western blot tech-
nique with chemiluminiscence detection.
Results: Higher activity MMP-2 and MMP-9 was ob-
served in breast tumor in comparison with normal tissue. 
Higher activity corresponded with increased protein ex-
pression of MMP-2 and MMP-9.
Conclusion: Increased activity and protein expression of 
MMP-2 and MMP-9 correlate with the degree of disease. 
In the future MMP-2 and MMP-9 might be used as a bi-
omarker of breast carcinoma as well as prognostic factor 
in cancer therapy.
References:
1.Duffy MJ et al (2000) Breast Cancer Res 2: 252-257
2.Egeblad M et al (2002) Nat Rev 2: 161-173
3.Hageman T et al (2004) Carcinogenesis 25: 1543-1549
4.Li M et al (2006) Int J Cancer 118: 802-811
5.Mott JD et al (2004) Curr Opin Cell Biol 16: 558-564
6.Murphy G et al (2008) Mol Aspects Med 29: 290-308

Acknowledegments:
The study was supported by grant number: N401/182 32/3657 
from the Ministry of Science and Higher Education.

P.D.61

Expression of collagen type III and 
IV proteins in breast cancer

Anna Goździalska, Jagoda Drąg, Jerzy Jaśkiewicz

Analytical Biochemistry Department, Faculty of Pharmacy, 
Jagiellonian University, Collegium Medicum, Kraków, Poland
e-mail: jagoda.drag@gmail.com <Jagoda Drąg>

Breast cancer is the most common cause of cancer death 
in women in Poland and it is the second most frequent 
cancer in women worldwide. Breast cancers are a hetero-
geneous group of tumors of different prediction and ag-
gressiveness that is connected with the ability of cancer 
cells to invade adjacent cells. 
The structure of both healthy as well as tumor breast tis-
sue is maintained by extracellular matrix components 
including collagens. The rate of collagens degradation 
depends on matrix metalloproteinases (MMP) activities. 
MMP that are synthesized and secreted by connective tis-
sue cells are the key enzymes responsible for extracellular 
matrix turnover. In health the turnover rate of extracel-
lular matrix is the crucial factor in preserving the proper 
function of the breast tissue, while in cancer it reflects the 
dynamics of tumor cell infiltration.
The main objective of our study was to determine the ex-
pression of collagen type III and type IV proteins in breast 
tissue obtained from 20 women diagnosed with grade 3 
of breast cancer according to Bloom-Richardson scale. 
From each patient two specimens of breast tissue were 
taken during mastectomy: one from the tumor center and 
the second from the bordering healthy tissue. The type of 
tissue (tumor or healthy) was confirmed by histopathol-
ogy assessment of the surgical specimen. Expression of 
both types of collagen proteins was evaluated by Western 
blot technique with chemiluminescence detection.
The results of our study demonstrated the expression 
of type III and type IV collagen proteins in both tumor 
and healthy breast tissue. In addition, a significant dif-
ference in the expression of collagen type III protein be-
tween tumor and healthy breast tissue obtained from the 
same patient was shown. Similarly, significant difference 
between two tested tissues was revealed for collagen type 
IV protein. 
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Breast cancer is the most frequently diagnosed cancer 
in Western women. Estrogens are important in the pro-
liferation of breast carcinoma of which most is estrogen 
dependent (up to 75%). The biologically active estrogens 
are produced from inactive precursors by the action of 
aromatase encoded by CYP19 gene. Conventional treat-
ment of breast cancer (hormonal therapy — aromatase in-
hibitors) is expensive and for advanced cancer ultimately 
unsuccessful. Chemoprevention, the early intervention 
by usage of agents inhibiting the development of inva-
sive cancer, is a good alternative. Recent epidemiologi-
cal migrant studies showed that consumption of raw or 
short cooked cabbage and sauerkraut is connected with 
significant reduction of breast cancer incidences. Concur-
rently, some of the active components of cabbage juices 
like indole-3-carbinol (I3C), 3,3’-diindolylmethane (DIM) 
— a major in vivo acid-catalyzed condensation product of 
I3C, and sulforaphane (SUL) were determined as poten-
tial anticancer agents. 
The aim of the present study was to investigate the effect 
of cabbage and sauerkraut juices obtained from different 
origins and I3C, DIM and SUL on the profile of CYP19 
mRNA and aromatase level in nontumorigenic human 
breast epithelial MCF10A cell line. Cells were treated 
with the active compounds at the concentrations relevant 
to those observed in human plasma. After 72 hours of in-
cubation the screening of cDNA from total RNA was per-
formed using real-time PCR assay with specific primers 
for CYP19 and protein level was determined by Western 
blot analysis. 
The results from cells treated with all juices at the concen-
tration 10 mL/L demonstrated the reduction of CYP19 on 
both mRNA level and protein level. Similarly, a decrease 
in CYP19 mRNA level was observed after I3C at the con-
centration 10 μM. Surprisingly, cell cultures treated with 
cabbage juices at 25 mL/L, I3C at 30 μM, DIM at 10 μM, 
and SUL at 5 μM and 10 μM increased the expression of 
CYP19 mRNA. 
Since down-regulation of CYP19 causes the reduction of 
active estrogens level, the application of cabbage juices 
and its active component — I3C could be well-founded 
as preventive agents against estrogen dependent breast 
cancer development in healthy people, but only in low 
doses. The effects of higher doses of tested phytochemi-
cals should be further confirmed.
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Process of new blood vessels development from preex-
isting one is called angiogenesis. It occurs both under 
physiological conditions such as wound healing and re-
producing cycle and pathological conditions e.g. cancer. 
Angiogenesis is a complex process which involves remod-
eling of extracellular matrix, endothelial cells adhesion, 
proliferation and migration. Cell surface integrins de-
scribed as heterodimeric transmembrane glycoproteins, 
composed of noncovalently-associated α and β subunits, 
participate in all of these processes. 
β1 chain is part of the most abundant subfamily of in-
tegrins. We showed that gene-inactivating agent — the 
DNAzyme to mouse β1 mRNA — is capable to specific 
downregulation of β1 protein level in mouse fibroblast 
cell line NIH 3T3 but not in human cancer cell lines PC-3 
and CX 1.1 in vitro. 
Intensity of angiogenesis process in vivo was examined 
using the bFGF supplemented Matrigel plugs in BALB/c 
mice. Direct administration of the DNAzyme to the plugs 
every second day evidently reduced its vascularization. 
Human Tumor Xenograft Model (PC-3 and CX 1.1 cell 
lines) was leaded on BALB/cA athymic mice. We pro-
vided evidence that the active form of mouse DNAzyme 
reduced tumor volume, caused necrosis of tumor tissue 
and decreased intensity of neovascularisation. It was 
evaluated by measurement of haemoglobin concentra-
tion by Drabkin method as well as CD34 IHCh staining 
and morphometrical analysis of the number of microves-
sels. In conclusion, DNAzyme might ultimately provide 
a therapeutic means to inhibit pathological angiogenesis 
and metastasis of prostate and colon cancer cells.



76	 	 	 	 	 	 	 	 	 	 	 	 2009Abstracts 

P.D.64

Interaction of berberine with 
phosphatidylcholine and 
phosphatidylglycerol bilayers

Justyna Bronowicka1, Olga 
Wesołowska1, Krystyna Michalak1

1Department of Biophysics, Wroclaw Medical University, 
Chałubińskiego 10, 50-367 Wrocław, Poland
e-mail: justynab@biofiz.am.wroc.pl <Justyna 
Bronowicka>

Berberine, an isoquinoline alkaloid isolated from Euro-
pean barberry (Berberis vulgaris), has long been known 
for its antibiotic and anti-inflammatory activity and used 
in traditional Chinese medicine. Several studies have 
shown that it also has anti-cancer activity and influences 
cardiovascular system. Berberine inhibits the synthesis 
of DNA and proteins and influences cell proliferation, 
as it arrests cell cycle progression. In the present study 
differential scanning calorimetry and fluorescence spec-
troscopy have been used to investigate the interaction of 
berberine with model membrane. The influence of ber-
berine on the thermotropic properties of model systems 
composed of the hydrated zwitterionic DMPC turned out 
to be insignificant, even if the berberine:lipid molar ra-
tio was as high as 0.24. Instead, in bilayers formed from 
negatively charged DMPG berberine reduced the temper-
ature and cooperativity of the main phase transition. Ad-
ditionally, several fluorescent labels localized in different 
membrane segments (laurdan, DPH, NPN, TMA-DPH) 
were used to investigate the influence of berberine on PC 
and PG bilayers as a function of drug concentration and 
temperature. We have observed quenching of all fluores-
cent probes, especially of NPN and DPH, by berberine. 
Quenching was more pronounced in the systems formed 
from PG than PC. The studies with laurdan indicated that 
berberine did not influence the temperature of the main 
phase transition of DPPC. Stronger interaction of berber-
ine with negatively charged lipid was possibly caused by 
the presence of positively charged nitrogen atom in the 
drug molecule.
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The biosynthesis of estrogens from androgens is cata-
lyzed by an enzymatic complex designated as aromatase 
[cytochrome P450 19 (CYP19)]. Alterations in aromatase 
expression have been implicated in the pathogenesis 
of estrogen-dependent disease, including breast can-
cer. The importance of this enzyme is also highlighten 
by the fact that selective aromatase inhibitors are being 
used increasingly to treat postmenopausal women with 
estrogen-responsive breast cancer.The potential roles of 
CYP19 in carcinogenesis and tumor progression have led 
to development of specific inhibitors of this enzyme as 
potential chemopreventive agents. Among the promis-
ing bioactive food components beeing investigated at the 
National Cancer Institute in prevention clinical trials, to 
reduce breast cancer risk are phytochemicals found in 
cruciferous vegetables — indole-3-carbinol, diindolyl-
methane and sulforaphane. Epidemiological studies have 
indicated that high intake of white cabbage may be as-
sociated with a lower risk of neoplastic diseases such as 
cancer of breast.
The aim of this study was to determine the effect of cab-
bage juices and it’s active components on CYP19 protein 
level and gene expression in MCF-7 breast cancer cells. 
MCF-7 breast cancer cells were incubated with cabbage 
juices (obtained from vegetables cultivated in industrial 
and ecological farms) or it’s active compounds (indole-3-
carbinol, diindolylmethane, sulforaphane) for 72 hours. 
Using quantitative real-time PCR and Western blot analy-
sis, we demonstrated that tested phytochemicals signifi-
cantly reduced CYP19 expression and protein contents. 
The most marked effect was observed in case CYP19 
mRNA level. Additionally, decreased expression of 
CYP19 was noticed after administration of all 1% cabbage 
juices. On the other hand no significant changes in CYP19 
protein level were observed after treatment with cabbage 
juices obtained from vegetables cultivated in industrial 
and ecological farms.
The results of this study indicate that cabbage juice and 
it’s active components can modulate the protein level and 
expression of CYP19, a critical enzyme for biosynthesis 
of estrogens, in MCF-7 breast cancer cells. Since malig-
nant tissue aromatase is a significant estrogen producer 
involved in breast tumor progression, the reduction of 
CYP19 mRNA and protein level after treatment with 
phytochemicals found in cruciferous vegetables could be 
promising chemopreventive point of action.
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Numerous epidemiological studies have shown that diets 
rich in cabbage may reduce the risk of cancer incidence. 
The principal active components of cabbage are glucosi-
nolates. Their break-down products, isothiocyanates such 
as sulforaphane or indole-3-carbinol, induce phase 2 en-
zymes of xenobiotic metabolism. In the last few years it 
was shown that the main role in the induction of phase 
2 enzymes, is played by transcriptional factor Nrf2. Nrf2 
activates various genes encoding cytoprotective proteins, 
which deactivate reactive electrophilic metabolites of xe-
nobiotics, decompose reactive oxygen species and stabi-
lize the cell redox potential. Our previous studies demon-
strated that administration of cabbage or sauerkraut juice 
increased the activity of glutathione transferase (GST) 
and changed the levels of its isoenzymes expression in rat 
liver. Similar effect was observed in HepG2 cells.
Since cabbage consumption was also linked with the pro-
tection against breast cancer, the aim of this study was 
the evaluation of the effect of cabbage and sauerkraut 
juices and their active components on Nrf2 level in breast 
cancer MCF-7 and non-tumorigenic MCF-10A cells. The 
cells were incubated with cabbage juices obtained from 
vegetables cultivated in industrial and ecological farms 
or their active components (indole-3-carbinol, diindolyl-
methane, sulforaphane) for 72 hours and the Nrf2 expres-
sion was determined by Western blot. 
Treatment with all cabbage juices similarly to isolated 
components resulted in the translocation of Nrf2 protein 
from cytosol to the nucleus in MCF-7 cells. Western blot 
analysis showed significant enhancement of nuclear Nrf2 
levels after treatment with sulforaphane in MCF-7 cells. 
Cabbage juices and other tested compounds showed a 
similar effect only in MCF-10A, but their induction po-
tency was lower than that observed in MCF-7 cells for 
sulforaphane. 
These results indicate that, although moderate, modula-
tion of Nrf2 expression occurring in immortalized normal 
breast epithelial cells by cabbage and sauerkraut compo-
nents may represent one of the mechanisms of their che-
mopreventive activity.
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Glycosylation of nuclear and cytoplasmic proteins by 
O-linked single N-acetylglucosamine (O-GlcNAc) resi-
dues is an abundant, ubiquitous and inducible post-
translational modification that appears to be more simi-
lar to phosphorylation than to classical glycosylation. 
The O-GlcNAc level in cells is regulated by interplay of 
two specific enzymes O-GlcNAc transferase and beta-
N-acetyl-D-glucosaminidase (O-GlcNAcase). In studies 
of the biological function of O-GlcNAc, PUGNAc [O-
(2-acetamido-2-deoxy-D-glucopyranosylidene)amino-
N-carbamate] an O-GlcNAcase inhibitor is commonly 
used. PUGNAc is a nontoxic compound that leads to the 
accumulation of O-GlcNAc on cellular proteins in many 
treated cell types but it is nonspecific and affect also lyso-
somal beta-hexosaminidases. Some laboratories conduct 
an intensive research on development of a cell-permeable 
inhibitor selective for O-GlcNAcase over the lysosomal 
hexosaminidases. 
In present studies we successfully utilized double-strand-
ed RNA interference (RNAi) to reduced the expression 
of O-GlcNAcase in thyroid cancer cell lines FTC-133 and 
8305C. To target O-GlcNAcase for RNAi two different 
siRNA duplexes were tested (OGA1 and OGA2). The ef-
fect of RNAi was assessed by real-time RT-PCR, O-Glc-
NAcase activity assay and Western blot. Both dsRNAs re-
duced the mRNA level and activity of enzyme in FTC-133 
and 8305C cells. Particularly effective was OGA2 duplex 
in FTC-133 cells which reduced mRNA level by 90% and 
enzyme activity by 60%. O-GlcNAcase RNAi caused also 
an significant increase in O-GlcNAc level on cellular pro-
teins in both cell types as was shown by Western blot with 
O-GlcNAc specific antibodies CTD 110.6 and RL2. 
Our results indicate that RNAi method can be an alter-
native to use of chemical inhibitors in O-GlcNAcylation 
studies.
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XPD gene is the main component of Nucleotide Excision 
Repair (NER) pathway. The XPD protein encoded by this 
gene, is a subunit of the transcription factor II H (TFIIH) 
and functions as an ATP-dependent helicase which un-
winds DNA around the lesion in the first step of repair. 
Even minute changes in the nucleotide sequence of this 
gene may affect its activity and thus contribute to distur-
bance of processes in which XPD participates. Previous 
studies conducted at the Department of Experimental 
and Clinical Radiobiology highlighted correlation be-
tween XPD polymorphism and the dynamics of DNA re-
pair, as well as indicated the effect of this polymorphism 
upon morbidity risk in various cancers. In order to better 
understand the ways in which XPD affects these proc-
esses, cell lines overexpressing XPD Asp/Asp gene and 
XPD Asn/Asn were isolated and studied. 
Materials and Methods: To obtain stable cell lines overex-
pressing XPD gene the pLNCX2 retroviral vector with an 
inserted gene (XPDAsp/Asp or XPDAsn/Asn) and PT67 
cell line were employed. For the experiments HCT116 
cell line was used (HCT116 control, HCT116 pLNCX2-
transfected, HCT116 pLNCX2-XPDAsp/Asp-transfected 
and HCT116 pLNCX2-XPDAsn/Asn-transfected, respec-
tively). XPD gene expression, cell cycle and DNA repair 
dynamics were analyzed after cell cultures’ exposure to 
ionizing radiation. 
Experiments performed thus far indicate that exogenous 
XPD affects cell survival, cell cycle and the dynamics of 
repair of DNA lesions induced by ionizing radiation.
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Breast cancer is the most frequently diagnosed cancer 
and is the leading cause of cancer death among women 
worldwide. DNA double-strand breaks (DSBs) are the 
most serve type of DNA damage and several studies 
suggest a link between the deficient repair of DSBs and 
genetic predisposition to breast cancer. DSBs repair by 
homologous recombination (HR) is fundamental to the 
maintenance of genome stability.
To evaluate the role of DSBs repair in breast cancer we de-
termined the level of DSBs and the efficiency of removal 
of DNA damage induced by ionizing radiation (10 Gy) in 
peripheral blood lymphocytes of 40 breast cancer patients 
and 60 healthy individuals. DNA damage and repair were 
studied by the neutral comet assay and pulsed field gel 
electrophoresis (PFGE). We also performed a case-control 
study to test the association between polymorphic vari-
ants of three genes of DSBs repair: 135 G/C of the RAD51 
gene, Arg188His of the XRCC2 gene and c.73G>A of the 
UBC9 and breast cancer risk. Genotypes were determined 
in DNA from peripheral blood lymphocytes of 120 breast 
cancer patients and 150 healthy individuals by restriction 
fragment length polymorphism PCR and allele-specific 
PCR.
The level of DSBs induced by ionizing radiation was higher 
in breast cancer patients compared to control individuals. 
We observed that the efficiency of DSBs repair is reduced 
in breast cancer. A strong association between breast 
cancer occurrence and the G/G genotype of the RAD51-
135 G/C (OR 2.18; 95% CI 1.27–3.75) polymorphism and 
the G/A (OR= 7.61, 95% CI: 4.06–14.30) genotype of the 
UBC9-c.73G>A polymorphism was found. Moreover, ho-
mozygous variants G/G (OR 0.14; 95% CI 0.07–0.25) of the 
UBC9 and C/C (OR 0.39; 95% CI 0.14–1.02) of the RAD51 
were associated with significant reduction in breast can-
cer risk. Relationship between polymorphisms of the 
RAD51, XRCC2 and UBC9 genes and clinical-pathologi-
cal characteristics of breast cancer patients: lymph node 
status, tumor grade, hormone receptors and epidermal 
growth factor receptor (HER2) expression was also stud-
ied. We observed a strong association between the G/A 
polymorphism of the UBC9 genotype and expression of 
the estrogen (OR 3.43; 95% CI 1.25–9.44), progesterone 
(OR 2.33; 95% CI 1.06–5.12) and HER2 (OR 2.50; 95% CI 
1.01–6.15) receptors.
The present results suggest that deficient repair of DSB 
and the RAD51 and UBC9 genes polymorphisms may 
play a role in breast cancer risk.
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Colon cancer is the second most common form of cancer 
among men and woman and the second leading cause of 
cancer-related death. Angiogenesis, the development of 
new blood vessels from the existing vasculature, plays 
crucial role in development of cancer — in growth of tu-
mor and formation of metastases. Angiogenesis may be a 
therapeutic target for combatting cancer.
The aim of this study was to compare transcription activ-
ity of genes which are involved in regulation of angio-
genesis. Studies were performed on colon cancer tissue  
(13 samples) and histologically normal tissue which we 
used as control in this study  (8 samples). Total RNA was 
extracted using TRIzol® reagent (Invitrogen) according to 
manufacturer’s recommendation. Transcription activity of 
genes was analysed by oligonucleotide microarray tech-
nique (HG-U133A, Affymetrix). Values of fluorescence 
were normalized with the RMAExpress. Statistical analy-
sis of the experimental data was performed by Statistica 
6.0 and Bland and Altmans method.
Cluster analysis divided samples into two distinct 
groups: controls and cancers. On the Bland and Altmans 
method we were able to select 525 transcripts which were 
differentially expressed between the two groups. Among 
from these transcripts we chose 25 which are involved 
in regulation of angiogenesis. Nineteen transcripts (13 
genes : CXCL1, CXCR4, CYR61, IL6, IL8, MMP3, MMP9, 
SERPINB5, SPARC, THBS2, THY1, TIMP1 and VEGF) 
have higher expression and four transcripts ( 1 gene – 
CEACAM1) have lower expression in colon cancer tissue 
compared with normal tissue.
On the basis of our study we concluded that gene expres-
sion analysis can be additional method in diagnostic and 
treatment of colon cancer.
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Flavonoids are plant-derived natural compounds that 
display many biological activities. Several compounds 
from this group were shown to be promising agents able 
to modulate multidrug resistance (MDR) in cancer cells 
(Lania-Pietrzak et al., 2005, Life Sci 26: 1879-189) It was 
documented that interaction of flavonoids with biological 
membrane components obeys not only interactions with 
transporter proteins but also with membrane lipids. Bio-
logical activities of flavonoids strongly depend on their 
chemical structure. It was shown that especially impor-
tant are methoxyl and hydroxyl groups, particularly sub-
stituted in a place of hydrogen atom in B ring of flavonoid 
molecule.
The aim of our study was to compare the relationship 
between chemical structure of some new obtained fla-
vones with their biological activity as inhibitors of cancer 
cell growth and their ability to change a physical state of 
plasma membrane lipids. We investigated the cytotoxic 
properties of 6-metoxyflavone, 6-metyloflavone and 6-
aminoflavone in doxorubicin-sensitive (LoVo) and doxo-
rubicin-resistant (LoVo/Dx) human adenocarcinoma cell 
lines using SRB assay. The results obtained in these cell 
line in vitro models indicated that presence of methoxyl 
group in B ring of flavone ring system plays an important 
role for cytotoxic activity of studied flavones. The effect 
of flavones on biophysical properties of  lipid membranes 
formed of DMPC and DPPC have been studied by fluo-
rescence spectroscopy technique. The results of these ex-
periments are discussed in context of different descriptors 
of molecular structure obtained by the computer-assisted 
molecular modeling.
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In the study reported here the effect of hydrogen perox-
ide (H2O2) on DNA damage and repair was determined. 
The human erythroleukemic K562 cells were exposed to 
100 μM H2O2 for 5 min and the 8-OH-dG levels in DNA 
were measured by high pressure liquid chromatography 
with electrochemical detection (HPLC-EC) at different 
time points after treatment. DNA breaks were examined 
by Comet assays, the induction of poly ADP-ribosyla-
tion by immunohistochemical methods, and changes in 
transcript levels of genes belonging to the base excision 
repair (BER) pathway by quantitative RT-PCR. HPLC-EC 
showed an increase in the 8-OH-dG level in the hydro-
gen peroxide-treated cells. The highest level of 8-OH-dG 
was observed fifteen minutes after H2O2 exposure, and 
three hours later this level decreased to the background. 
The number of oxidatively-modified nucleotides cor-
related with the increase in the activity of poly(ADP-ri-
bose) polymerase which reached the highest activity at 
the same time. It was observed, too, that PARP raised its 
activity in the first fifteen minutes after cell damage, then 
the level of poly(ADP-ribose) gradually fell. Poly ADP-
ribose polymerase accumulated in foci, however the ki-
netics of foci formation did not correlate with the time of 
appearance of poly ADP-ribosylated proteins. The level 
of DNA breaks, measured by Comet assays, increased 
dramatically in the first minutes after H2O2 treatment and 
dropped down to the background after 3 hours of incu-
bation with a secondary peak of breaks appearing about 
1 hour after treatment. We suggest that this secondary 
peak of DNA breaks, that also correlated with PARP foci 
formation, was induced by the enzymatic excision repair 
systems.
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Nuclear factor κB (NF-κB) is a member of transcriptional 
factor family and it plays an important role in regulating 
the expression of genes involved in a number of biological 
processes including inflammation, cell proliferation, ang-
iogenesis and tissue remodeling. One of the first transac-
tivated genes are IκBα and c-Rel and their transcriptional 
activity serve as a marker of NFκB activation. Systemic 
sclerosis (SSc) is a disease of the connective tissue char-
acterized by progressive skin and internal organ fibrosis. 
First clinical manifestation is usually Raynaud’s phenom-
enon (RP) connected with a generalized vasculopathy 
of minor vessels in the skin and internal organ areas. A 
consequence of rupturing the endothelium is creation of 
characteristic for SSc infiltrations of T cells and mono-
cytes. Whilst producing a series of cytokines and growth 
factors these cells are able to initiate a series of intercel-
lular interactions leading to vessel changes as well as dis-
regulation of synthesis and degradation of extracellular 
matrix components. However the molecular mechanism 
and involvement of NF-κB in the disregulation of tissue 
remodeling in SSc is still unclear. The aim of the study was 
to evaluate the number of mRNA copies of genes coding 
NF-κB proteins in peripheral blood leukocytes in patients 
with SSc and isolated RP comparing to controls. The re-
search concerned 19 patients with SSc, 8 patients with 
RP and 8 healthy persons constituting the control group. 
Total RNA was isolated from the whole blood samples 
using acid guanidinium-thiocyanate phenol-chloroform 
method. Quantification of p50, p52, p65, c-Rel and IκBα 
genes mRNA was carried out with the use of Quantitative 
Real-Time Reverse Transcription Polymerase Chain Reac-
tion. No significant differences were found between SSc 
and RP patients in the number of mRNA copies of any 
of analysed genes. Comparing to controls the expression 
of p50 and c-Rel genes was significantly lower in SSc pa-
tients (p=0.024 and p=0.0003, respectively). In RP patients 
the number of IκBα mRNA copies was significantly lower 
than in control group (p=0.0357). Our results suggest that 
in Systemic sclerosis and Raynaud’s phenomenon activity 
of nuclear factor κB is lowered. This can be one of causa-
tives leading to disregulation of synthesis and degrada-
tion of extracellular matrix components by inhibition of 
matrix metalloproteinases genes transcriptional activity.
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Bradykinin receptors are seven-transmembrane domains 
G-protein coupled receptors (GPCR). Currently, the two 
characterized bradykinin receptors are designated B1 and 
B2. B2 receptors are constitutively expressed in most tis-
sues, while B1 receptors are very rarely expressed at high 
levels in healthy human tissue, but are rapidly induced by 
inflammatory stimuli. In a large survey of papers, authors 
show importance of kinin receptors in tumorigenesis and 
their possible utilizations as therapeutic target in treat-
ment of cancer. These facts induced us to realization of 
this study. Many cancers have BK receptors and also stim-
ulate BK production. In a large survey of cancers, recep-
tors for BK were those most commonly found on tumor 
cells, both on established cancer cell lines and on fresh 
surgical cancer specimens. Bradykinin plays an important 
role in enhanced vascular permeability in tumor tissue, 
improves transportation of nutrients to tumor cells, facili-
tates metastasis and sustains tumor growth. Oncogenic 
transformation of cultured cells often results in increased 
kinin receptor expression. The aim of this study was eval-
uation of the association of the transcriptional activity of 
genes encoding bradykinin B1 and B2 receptors and the 
grade of endometrial carcinoma. Moreover, transcrip-
tional activity of genes encoding proteins of mitogenic 
pathways induced by kinin receptors in both normal en-
dometrium and tumour tissue was assayed. The analyzed 
clinical material consisted of specimens from endometri-
al cancer and endometrium in which neoplasia was not 
histopathologically diagnosed.The transcriptional activ-
ity of genes encoding bradykinin B1 and B2 receptors 
calculated using real time RT-QPCR, increased together 
with histological grade G1 and G2 when compared to the 
controls. However, it decreased significantly in grade G3 
in relation to all groups. The ratio of expression of genes 
encoding bradykinin B1 to B2 receptors was the highest 
in G2 group, while it was the lowest in the control group. 
B2 receptor dominated in control and G1 groups, while 
B1 receptor dominated in G2 group. In G3 group both 
receptors revealed similar level of expression. The ratio 
of transcriptional activity of genes encoding bradykinin 
B1receptor to B2 receptor may be useful in discrimination 
between various grades of endometrial cancer.
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Dendrimers are commonly studied as potential drug car-
riers in an anticancer therapy. Dendritic polymers may 
form complexes with nucleotide analogs such as cytarab-
ine or fludarabine in their active form of 5’-triphosphates. 
Both drugs are used in therapy for cancer. They induce 
apoptosis of tumor cells by interfering with DNA synthe-
sis apparatus. Application of cytarabine and fludarabine 
5’-triphosphates complexed with dendrimers may offer 
several advantages over a free drug in terms of stability, 
specificity and increased cytotoxicity.
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Integrin family plays a key role in physiological and 
pathological angiogenesis. These cell surface receptors 
are responsible for adhesive and migrative properties of 
cells. Because cell motility is an important factor in the 
progression and metastasis of cancers, specific inhibitors 
of these receptors may be useful to control these process-
es. Therefore, the purpose of this study was to evaluate 
in vitro efficiency of DNAzymes to beta 1 integrin mRNA 
(b1DE) in inhibiting adhesion and invasiveness of various 
colon cancer cell lines (CX1.1, HT29, LOVO, LS180) and 
prostate carcinoma cell line (PC-3). Preliminary experi-
ments showed that b1DE downregulates beta 1 integrin 
subunit expression in the tested cell lines as demonstrat-
ed by Western immunoblotting. The invasiveness of can-
cer cell lines, tested using transwell migration assay that 
allows analysis of chemotactic cell migration across the 
Matrigel-coated membrane, was significantly disturbed. 
The number of invading cells in 30 (LS 180), 88 (HT29), 90 
(LOVO) and 60% (PC-3) was severely reduced. Treatment 
of colon cancer cells with b1DE resulted also in inhibi-
tion of cell adhesion to fibronectin, laminin, and collagen. 
Among colon cancer cells, CX1.1 cells appeared to be the 
most sensitive to b1DE, indicating decreased adhesion 
to all three proteins by approximately 60%. In summary, 
these studies demonstrated that blocking beta 1 integrin 
subunit synthesis by specific DNAzymes is an efficient 
way to abolish adhesion and invasion of cancer cells.
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Glycosylation is one of the most common protein modi-
fications, and approximately 50% of all proteins are 
believed to be glycosylated in eukaryotes. Branched N-
glycans were shown to be highly associated with vari-
ous biological functions of cell adhesion molecules, and 
alterations in glycosylation patterns of cells have been 
correlated with many diseases and could promote cell 
proliferation that leads to an increased invasiveness and 
metastasis of cancer cells. 
In this study we analyzed the changes of glycosylation 
induced by ionizing radiation in two human cancer cell 
lines: erythroleukemic K562 and melanoma Me45. The 
glycosylation patterns were characterized in control 
cells and at different time points after exposure to 4 Gy 
of X-rays using five fluorescently-labeled lectins (ConA, 
LCA, PHA-E, PNA, UEA). Data acquisition was per-
formed with a fluorescence microscope and the level of 
glycosylation was estimated with CometScore software. 
Irradiated and non-exposed cells differed in the pattern 
of lectins bound to the cell surface, and these differences 
were most clearly seen four days after irradiation for both 
cell lines. The glycosylation patterns and their changes 
were different when K562 and Me45 cells were compared 
with the significantly higher glycosylation level found in 
the adherent line Me45. The results suggest that ionizing 
radiation can change sugar chain antigens in cancer cells 
and that the alterations in glycosylation pattern depend 
on cell type. 
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Subjected to even one cytotoxic drug, cancer cells are ca-
pable of acquiring resistance to other ones, acting via dif-
ferent mechanisms and showing a variety of structures. 
The family of proteins that determine multidrug resist-
ance (MDR) is encoded by closely related genes, and the 
gene known to be the most relevant in conditioning MDR 
in human cells is MDR1. Mutations and polymorphisms 
of that gene result in different pharmacokinetic proper-
ties of applied drugs in individual patients but also affect 
mutagenic compounds accumulation. 
The aim of the study was to define the frequency of 
G2677(A,T) and C3435T polymorphisms in polish popu-
lation and to estimate their contribution to breast cancer 
morbidity.
The polymorphism frequency analysis was performed ei-
ther by allele-specific amplification (2677; 58 patients vs 
28 controls) or by restriction fragment length polymor-
phism (RFLP) using SAU 3AI restriction enzyme (3435; 
140 patients vs. 100 controls).
In the control group the frequency of individual 2677 alle-
les was: wild homozygous GG=32.1%, heterozygous G/T 
or G/A=46.4% and variant homozygous AA or TT=21.4%, 
while the alleles frequency in the group of studied pa-
tients was 29.3%, 56.9% and 13.8%, respectively. In the 
control group the frequency of individual 3435 alleles 
was: CC=24%, CT=51%, TT=25%, while the alleles fre-
quency in the group of studied patients was 20%, 46% 
and 34%, respectively and these data correspond to other 
results concerning Caucasian population. Thus, signifi-
cantly higher frequency of 3435TT allele in breast cancer 
patients comparing to control subjects: 34% vs. 25% was 
observed. 
It is then suggested that C3435T polymorphism in MDR1 
gene might be one of the factors that cause increased 
breast cancer morbidity due to decreased efficiency of 
pumping-out the mutagenic and cancerogenic factors 
from breast cells.
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Background: We have recently demonstrated that protea-
somal chymotrypsin-like (ChT-L) activity is increased in 
plasma of patients with acute lymphoblastic (ALL) and 
acute myeloblastic (AML) leukemia but not with chronic 
lymphocytic leukemia (CLL). In this study we investi-
gated the proteasomal ChT-L activity in plasma of solid 
tumors patients (breast, esophageal, gastric, rectal, pan-
creatic cancer, melanoma). 
Methods: The activity was assayed using the fluorogenic 
peptide substrate in the presence of an artificial activa-
tor sodium dodecyl sulfate (SDS) in the plasma of healthy 
donors (n= 15) and breast (n=64), gastric (n=19), rectal 
(n=72), esophageal (n=2), pancreatic (n=2) cancer patients 
as well as melanoma patients (n=8). 
Results: The activity was significantly higher in the plas-
ma of rectal (P<0.004, mean 2.12 U/mg), gastric (P<0.008, 
mean 2.04 U/mg), esophageal (P<0.025, mean 2.35 U/mg), 
pancreatic (P<0.025, mean 3.15 U/mg) cancer patients at 
the diagnosis than in healthy subjects (mean 1.78 U/mg). 
Patients with stages II and IV of rectal cancer exhibited a 
significantly higher value (mean 2.1 U/mg and 2.78 U/mg 
respectively). Staging of gastric, esophageal and pancre-
atic cancer patients was unknown. By contrast, in breast 
cancer and melanoma patients in all stages of the disease, 
plasma proteasome activity did not significantly differ 
from that in the healthy controls (mean 1.85 U/mg and 
1.76 U/mg respectively). 
Conclusions: Plasma proteasome ChT-L activity can be a 
useful bio-marker for patients with some gastrointestinal 
cancer patients.
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Genistein, due to its well described chemopreventive 
potential, is regarded as a leader compound in drug 
development. In our approach the genistein molecule 
is conjugated to different sugar moieties. The synthesis 
of a glycoconjugates of genistein is presented and bio-
logical effects exerted on cancer cell lines are described. 
Antiproliferative activity of a series of novel synthetic 
genistein glycoconjugates was studied in vitro in human 
prostate cancer cells DU145 and human colon cancer 
cells HCT116 with use of 3-(4,5-dimethylthiazol-2-yl)-2,5-
diphenyltetrazolium bromide (MTT) colorimetric assay. 
Genistein glycoconjugates showed diverse antiprolifera-
tive potency against tested human tumor cell lines. The 
structure activity relationship is not clear yet, and the role 
of a sugar moiety for molecular targeting still remains to 
be found. However, the series with genistein combined 
with acetylated rhamnal seems to be the most potent. 
Ram-3 is the most active compound among novel deriva-
tives, able to inhibit growth of cancer cell lines through 
different cellular mechanisms: inhibition of EGFR phos-
phorylation, cell cycle inhibition in the G2/M phase, mi-
totic arrestment and induction of apoptosis. In summary, 
the compound Ram-3 exerts considerable antiprolifera-
tive activity against human cancer cells and appears a 
promising candidate for a possible chemotherapeutic use, 
further modification, and an object for structure - activity 
relationship studies.

P.D.81

The influence of polyphenols isolated 
from defatted evening primrose seeds 
and fruits of Japanese quince on the 
expression of collagenases type IV in 
human colonic adenocarcinoma cell line
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Every year cancer causes death of few million people 
around the world. This disease may be caused by physical, 
chemical and biological factors that can induce numerous 
mutations in tumor suppressor genes or protooncogenes 
and leads to tumorgenesis. Matrix metalloproteinases 
(MMP) are Zn2+ dependent endopeptidases which require 
presence of calcium ions in the environment to catalyze 
proteolysis of extracellular matrix (ECM). The main func-
tion of MMP-2 and MMP-9 (known also as collagenases 
type IV or gelatinases) is degradation of collagen type 
IV, which is a main component of basement membranes. 
Thanks to these properties gelatinases enable migration 
of the cells during morphogenesis, angiogenesis, tumor-
genesis, and metastasis. Because of the involvement of 
collagenases type IV in all stages of carcinogenesis they 
are potential target to reduce promotion and progression 
of cancer. The latest studies indicate that polyphenols can 
be the potential inhibitors of gelatinases. Polyphenols are 
widely abundant in our diet and their pleiotropic activi-
ties are still under investigation.
In our studies we examined the influence of the extract 
of flavanols from fruits of Japanese quince (Chaenomeles 
japonica) and the extracts of flavanols and polyphenols 
from defatted evening primrose seeds (Oenothera para-
doxa) on the expression of MMP-2 and MMP-9 in colon 
Caco2 cancer cell line by means of RT-PCR.
The results indicated that polyphenolic compounds of 
aforementioned extracts, significantly and in a dose de-
pendent manner, reduced transcript level of MMP-9. 
Influence of these polyphenols on MMP-2 expression re-
mained questionable.
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Estrogen receptors regulating transcriptional activity of 
1069 genes participate in the etiopathogenesis and pro-
gression of colon cancer. Role of estrogens in the patho-
genesis of colon cancers is not completely explained, 
however showed that intestine cancers often rise from 
cells of which completely or partly transcriptional activ-
ity of estrogen receptors (ERs) became silenced. 
Pleiotropy of ERs are compactly connected with their 
transcriptional activity, posttranscriptional modifica-
tions of mRNA and with created type of homo- or het-
erodimers responsible for regulation of genes expression. 
Knowledge of ERs mechanisms of action is fragmentary 
in all the time. The large hopes in diagnostics, therapy 
and prognosis of disease joins with research of depend-
ence between expression of estrogen-dependent genes 
and grade of advanced colon cancer and concentrations 
profile of ERs isoforms and with change of expression es-
trogen-dependent genes. 
Aim of work was estimation of estrogen receptors tran-
scriptional activity, types of their posttranscriptional 
modification and delimitation of transcriptome of estro-
gen-dependent genes in tissue of colon cancer in I–IV ad-
vanced degree.
Transcriptome in segments of tissues were estimated by 
the method of oligonucleotide microarray HGU 133A 
(Affymetrix). On the base of internet given bases and of 
publication were listed all genes which transcriptional ac-
tivity is regulated by ERs (1068 genes) and were grouped 
in dependences of their biological and molecular function 
and products of these genes expression location in the 
cell. In following stage of investigations began researches 
of ID for transcriptomes of these genes situated on HGU 
133A Affymetrix array and with method of hierarchical 
agglomeration were assembled transcriptome in depend-
ences from different grade and were rated agreement 
of molecular analysis results with results of clinical and 
pathomorphological analysis. To comparative analyses 
chose only these transcriptomes which assembling was 
covered from assembling passed on the ground clinical 
and pathomorphological analyses accepting founda-
tion, that this are samples most characteristic for sorted 
groups. Accepted foundation is to more homogenity of 
investigated groups than more accurate will be chosen 
genes differentiating cancer from correct tissue.

P.D.83

Methods of assessment of multidrug 
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Multidrug resistance (MDR) is a phenomenon of the 
reduced vulnerability of cancer cells to the spectrum of 
chemotherapeutics. It may be both innate, i.e. existing 
since the very beginning of tumor formation and progres-
sion, or acquired during the therapy. MDR is a serious 
clinical problem leading to numerous deaths of cancer 
patients. It is estimated that more than 2/3 of breast can-
cer patients becomes irresponsive to the therapy due to 
MDR. The most prominent cause of MDR is the induction 
or overexpression of some ABC transporters, including 
ABCB1, ABCC1 and ABCG2. Our aim was to compare 
and validate different methods of MDR assessment in 
cancer cell lines. The drug-resistant lines were obtained 
by step-by-step selection of sensitive cells of murine and 
human origin with one of five ‘classical’ chemotherapeu-
tics: cisplatin, doxorubicin, etoposide, methotrexate or 
vincristine. The cross-resistance of obtained sublines to 
all drugs used in the selection scheme was assessed by 
MTT-reduction viability test. The ABC transporter ex-
pression was determined on the mRNA and protein level, 
respectively by real-time PCR and flow cytometry. Differ-
ent functional tests based on measurement of accumula-
tion or efflux of fluorescent substrates were used to meas-
ure the transport activity of MDR proteins. We noticed 
a significant correlation between protein expression and 
activity. We observed frequent co-induction of different 
ABC proteins in the same cell line obtained by selection 
with single drug.
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Cells respond to low oxygen levels by activating HIF-1 
(Hypoxia-Inducible Factor), which then upregulates the 
expression of a variety of genes including those control-
ling glucose metabolism, angiogenesis and cell growth. 
The expression of this transcription factor is often up-
regulated in cancer, and it is also activated as tumors are 
often hypoxic; both effects are thought to contribute to 
the altered metabolism of tumour cells.
Our group has studied glucose and energy metabolism in 
a HIF-1β deficient hepatoma mouse model (mutant), in 
which active HIF-1 cannot be formed as the oxygen-sen-
sitive HIF-1α molecule cannot bind to its absent HIF-1β 
partner. Mutant cells unable to active HIF-1 should not be 
able to upregulate glycolysis, and indeed we have found 
from enzymatic assays and proteomics study that their 
glycolytic enzymes are downregulated. However, we 
have observed that the mutant cells still consume glucose 
and produce lactate in the similar manner as wild type.
Furthermore, when grown as allografts, mutant cells after 
initial lag phase grow at similar rate as wild type and pro-
duce the same amount of VEGF (a known target of HIF-1). 
Interestingly, expression levels of cMyc, NFkB or Akt pro-
teins, which could upregulate glycolysis independently 
of HIF-1, do not show upregulation in the mutant as may 
be expected.
Furthermore, when grown as allografts, mutant cells after 
initial lag phase grow at similar rate as wild type and pro-
duce the same amount of VEGF (a known target of HIF-1). 
Interestingly, expression levels of cMyc, NFkB or Akt pro-
teins, which could upregulate glycolysis independently 
of HIF-1, do not show upregulation in the mutant as may 
be expected.
We are trying to explain what enables the HIF-1β defi-
cient tumours to grow and metabolise at the similar rate 
as wild type do.
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