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Chalcone derivatives exhibit a broad range of  biological 
activities, with antioxidant and cytotoxic properties among 
the most studied. Despite numerous reports on chalcones 
as cytotoxic,and potentially anticancer agents, very little is 
known on their actual mechanism of  activity. Generally, 
chalcones are considered as antimitotic agents, which inter-
fere with tubulin assembly [1].
We have recently developed a new class of  chalcones with 
high cytotoxic activity toward different tumor cell types in 
vitro and bearing potent anticancer properties. The objec-
tive of  this study was to determine whether new chalcone 
derivatives are metabolized by phase II enzymes such as 
glutathione-S-transferases (GSTs), UDP-glucoronide 
transferases (GDTs) and sulfotransferases (SULFs). We 
also verified if  our compounds inhibit GST activity in vit-
ro. This was important given recent reports which showed 
that other chalcones are inhibitors of  GST [2]. We show 
here that chalcones do not appreciably inhibit GSTs activity 
(IC50 concentrations about 25–300 __MCE_ITEM__mM). 
In contrast, several biologically active chalcone derivatives 
are good substrates of  GSTs and are efficiently conju-
gated with GSH, glucuronic acid as well as sulfate groups, 
as revealed by HPLC-DAD analysis. Incubation of  tumor 
cells with chalcone derivatives decreased intracellular GSH 
levels in a time-dependent manner. This can be associated 
with both non-enzymatic and GST-mediated conjugation 
with GSH but also co-transport of  GSH and GSH conju-
gates by ABC transporters. As a result of  this study, we de-
termined structural determinants responsible for substrate 
properties of  chalcone derivatives toward phase II enzymes 
such as GSTs, GDT and SULFs. Efficient conjugation with 
GSH by GSTs required enone moiety, whereas for con-
jugation with both glucuronic acid and sulfate groups the 
presence of  free hydroxyl group in chalcone molecule was 
essential. This allowed us to design new compounds with 
improved pharmacological properties and possibly better 
bioavailability. 
References
1. Lawrence NJ, McGown AT (2005) Curr Pharm Design 11: 1679-1693.
2. van Zanden JJ, Geraets L, Wortelboer HM, van Bladeren PJ, Rietjens 
IM, Cnubben NH (2004) Biochem Pharmacol 67: 1607-1617.

P28.2

Taq1B CETP gene polymorphism and body 
mass differentiate low density lipoprotein 
concentration in offspring with a family 
history of cardiovascular diseases
Teresa Wesołowska, Kornel Chełstowski, 
Grażyna Adler, Hanna Bukowska

Chair of Laboratory Diagnostics and Molecular Medicine, Pomeranian 
Medical University, Szczecin, Poland
e-mail: Teresa Wesołowska <redbioch@pam.szczecin.pl>

We tested the effects of  cholesteryl ester transfer protein 
(CETP) gene polymorphism Taq1B on LDL-C and Lp(a) 
in young offspring with positive family history of  cardio-
vascular diseases (CVD). Correlation between these lipo-
proteins concentration in different genotypes was analyzed 
when considering the effects of  sex, body fat mass and 
TC/HDL-C ratio. We enrolled 151 boys and girls with a 
family history of  arterial hypertension, coronary heart dis-
ease, obesity in a first or second — degree relative, aged 
15–26 years. Offspring underwent a complete physical ex-
amination, including measurement of  arterial blood pres-
sure, height and weight of  body. Body composition — fat, 
lean and water — was determined using Futrex 6000 ap-
paratus. CETP Taq1B genotyping was performed by PCR-
RFLP analysis. Lp(a) concentration, lipoproteins HDL-C 
and LDL-C and total cholesterol (TC) levels was done with 
test kits from Dialab and Roche. The CETP genotype fre-
quencies were, in boys: 35.8, 46.9, 17.3% vs. in girls 32.8, 
54.3 and 12.9% for B1B1, B1B2, B2B2 respectively. LDL-
C and Lp(a) levels in offspring were higher (LDL-C: boys 
p<0.05, girls p<0.015; Lp(a): boys p<0.007, girls p<0.25) 
in association with B2 allele. For above median values of  
BF% and TC/HDL-C, B2B2 homozygotes demonstrated 
highest LDL-C concentration. For TC/HDL-C in boys ≤ 
or > 3.5, LDL-C levels were 80 and 140 vs.60 and 110 mg/
dl in B1B1 homozygotes (p<026). Similar findings were ob-
tained in girls. For TC/HDL-C≤ or > 3.0, LDL-C were 75 
and 98 vs. 63 and 83 mg/dl in B1B1 homozygotes (p<0.05). 
The presence of  the B2 allele in girls was accompanied by 
an increase in body fat (BF). BF was highest in B2B2 ho-
mozygotes (median =26%; p<0.038). For BF% in boys ≤ 
or >7%, LDL-C levels in B2B2 homozygotes were 80 and 
142 vs. 74 and 119 mg/dl in B1B1 homozygotes (p<0,05). 
For BF% in girls ≤ or >26%, LDL-C levels in B2B2 ho-
mozygotes were 70 and 88 vs. 60 and 70 mg/dl in B1B1 
homozygotes. Carriers of  the CETP B2 allele with a family 
history of  CVD who are overweight demonstrate increased 
body fat content; this young people without the control of  
their energy intake and diet, appear to be predisposed to 
the metabolic syndrome in spite of  increased HDL-C level 
acting anti-atherogenically.
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The human umbilical cord forms a connection between the 
placenta and the foetus. Umbilical cord vein (UCV) trans-
ports oxygenated and nutritional-rich blood from placenta 
to foetus Preeclampsia, the most common pregnancy-asso-
ciated pathological syndrome. It is accompanied by signifi-
cant remodelling of  the extracellular matrix of  the umbilical 
cord vessels. The accumulation of  free fatty acids, acylglyc-
erols and cholesterol esters in  preeclamptic UCV was ob-
served. We evaluate the sphingolipid composition of  UCV 
and its alteration in preeclampsia. Studies were performed 
on the UCVs taken from 10 newborns delivered by healthy 
mothers (control material) and 10 newborns delivered by 
mothers with preeclampsia (preeclamptic material). Thin 
layer chromatography, solid phase extraction and high-per-
formance liquid chromatography were employed for sphin-
golipid analyses. The UCV walls of  newborns delivered by 
healthy mothers are abundant in sphingomyelins and cera-
mides, whereas the amounts of  sphingoid bases are rather 
low. Preeclampsia is associated with a significant decrease 
in sphingomyelins and ceramides, whereas the sphingoid 
bases changed in uncharacteristic manner. The increase in 
sphinganine and sphingosine 1-phosphate was accompa-
nied with a decrease in sphingosine, hydroxysphinganine 
and sphinganine 1-phosphate. Stearate is the dominating 
fatty acid in sphingomyelins and ceramides of  both control 
and preeclamptic veins. Sphingolipids and some sphingoid 
bases are bioactive molecules which contribute to regula-
tion of  signal transduction pathways, protein sorting and 
mediation of  cell-to-cell interactions and recognition. The 
alteration in sphingolipid content may modify the metabo-
lism of  UCV wall resulting in remodeling of  its composi-
tion. This we propose corresponds to an “early ageing” of  
the umbilical cord and may be a potential mechanism by 
which preeclampsia evokes an initiation of  hypertension in 
utero and its amplification through childhood and adult life.
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Dysfunction of  endothelium is a key factor underlying 
many vascular pathologies. Invasive surgical procedures, 
such as angioplasty or peripheral vascular by-pass graft-
ing, result in mechanical damage of  the arterial wall, which 
initiates numerous cellular and molecular mechanisms. Dis-
turbed vessel wall homeostasis leads to proliferation and 
migration of  smooth muscle cells, which often exceeds the 
repair process and results in extensive neointima forma-
tion and arterial stenosis. Insulin-like growth factor (IGF) 
is one of  the main factors that regulates metabolism of  
vascular smooth muscle cells (VSMC). It stimulates cell 
division, their migration, and enhances the extracellular 
matrix turnover. In vivo experiments, conducted in animal 
models, shows that elevated VSMC response on IGF-I en-
hances its proliferation that results in neointima formation. 
Moreover, VSMC unsensitization for IGF-I inhibits devel-
opment of  neointima. The aim of  the study was to evalu-
ate IGF-I, its receptor (IGF1R) and IGF-I binding protein 
3 (IGFBP3) in the neointima, when compared to normal 
aortas. The studied material consisted of  12 neointima 
samples that were obtained from patients with chronic limb 
ischaemia in the age range 45 - 60 years, after aorto-femoral 
by-pass reconstructions. The tissue samples were collected 
from distal anastomoses during secondary operations per-
formed due to graft occlusion 6 to 24 months after pri-
mary procedure. Normal aortas without macroscopically 
visible lesions that were harvested from age-matched organ 
donors were the control material. Expression and content 
of  IGF-I, IGF1R and IGFBP3 were evaluated with RT-
PCR, Western blot and ELISA methods respectively. We 
have observed in human model, that artery injury followed 
by neointima formation shows increase in expression of  
IGF-I. However, the expression of  IGF1R decreases in 
neointima, when the IGFBP3 level stays stable. It confirms 
data obtained from in vitro and animal experiments that 
IGF is one of  the key agents involved in neointima forma-
tion. The overexpressed IGF-I in the neointima influences 
many gene expression including these involved in cell pro-
liferation, extracellular matrix metabolism and artery wall 
remodeling.
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Thiamine (vitamin B1) is an essential molecule for all or-
ganisms. Its biologically active derivative, thiamine diphos-
phate (TDP) serves as a cofactor for several enzymes in-
volved in important metabolic pathways. Bacteria, plants 
and fungi can synthesize thiamine and TDP from simple 
precursors, and in these organisms, particularly in plants, 
thiamine biosynthesis has recently been shown to be up-
regulated during the metabolic response and adaptation to 
stress conditions. This new role of  thiamine compounds 
may be independent of  the cofactor function of  TDP, as 
has been suggested for bacteria which produce thiamine 
triphosphate or adenylthiamine triphosphate as putative 
“alarmones” when grown on low-carbon or low-nitrogen 
media, respectively. In eukaryotic microorganisms such as 
baker’s yeast, similar phenomena have not been recognized; 
however, a Saccharomyces cerevisiae mutant defective in a thia-
mine biosynthetic gene THI4 was found to be more sus-
ceptible to DNA damage and mitochondrial dysfunctions 
under heat stress as compared to the wild strains.
In the current work, we characterize thiamine biosynthe-
sis in S. cerevisiae grown under salt stress conditions. The 
presence of  1 M NaCl in the growth medium induced an 
intracellular oxidative stress, as manifested by increased lev-
els of  antioxidant enzymes. Under these conditions, signifi-
cantly increased activities of  thiamine phosphate synthase 
(a thiamine synthetic enzyme), thiamine pyrophosphoki-
nase (the  enzyme which converts free thiamine to TDP) 
and transketolase (the TDP-dependent enzyme of  pentose 
phosphate pathway) were observed. These changes of  
enzyme activities were correlated with increased intracel-
lular levels of  thiamine compounds. To elucidate molecular 
mechanisms of  these effects, the yeast thiamine biosynthe-
sis under salt stress conditions was also studied in the hog-1 
mutant with lowered capability of  the response to hyperos-
molarity. When yeasts were grown on the glucose-supple-
mented medium and subjected to salt stress, the activity of  
thiamine biosynthesis enzymes and the intracellular con-
tent of  thiamine compounds were lower as compared to 
those in the glucose-free medium, in accordance with the 
recent hypothesis that glucose down-regulates the stress re-
sponses in S. cerevisiae.
Taken together, our study suggests a role of  thiamine in 
yeast stress response and adaptation although the underly-
ing mechanisms require further investigation.   
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Cytokines and among them growth factors, play a key role 
in the tissue remodeling. They show pleiotropic action, 
which covers mainly cell proliferation and differentiation, 
stimulation of  extracellular matrix components and met-
alloproteinases synthesis. Varicose veins are among the 
most common features of  chronic venous insufficiency 
(CVI), which exerts a high impact on patient quality of  life. 
The disease pathogenesis is still not clearly understood. 
Although valvular incompetence, alterations in smooth 
muscle cells (SMCs) arrangement, and changes in extracel-
lular matrix (ECM) composition are the most commonly 
noted factors affecting the development of  varicose veins, 
the exact mechanisms through which they interact in dis-
ease pathogenesis remain unknown. Extensive extracellu-
lar matrix remodeling of  the vein wall is involved in the 
pathogenesis of  varicose veins. The aim of  the study was to 
evaluate the expression of  numerous growth factors in the 
wall of  varicose and varicose veins complicated by throm-
bophlebitis, when compared to normal ones. Segments of  
normal, varicose and varicose veins complicated by throm-
bophlebitis were collected during varicose veins surgery in 
17 patients (9 women and 8 men, 33–54 years age range). 
Expression and content of  aFGF, bFGF, TGB-β, VEGF, 
IGF-I, TNF-α were evaluated with RT-PCR, Western blot 
and ELISA methods respectively. During the development 
of  varices and varices complicated by thrombophlebitis we 
have observed a gene overexpression of  selected factors 
in vein walls. These findings confirm the crucial role of  
growth factors in the vessel wall extracellular matrix re-
modeling.
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Objectives: It is known that thyroid hormones (THs) take 
a part in development of  mammalian hematopoietic com-
mitted progenitors (HCPs) of  erythropoiesis and myelo-
poiesis. Certain deviations of  hematological parameters are 
commonly observed in patients with thyroid dysfunction. 
However, the exact mechanisms of  THs action and hor-
mone–gene interactions in HCPs from these patients are 
not well known. We explored whether the possible impair-
ment of  THs-mediated regulatory mechanisms in human 
hematopoiesis has any direct influence on proliferation/
differentiation of  HCPs collected from thyroid patients.
Materials and methods: Blood-derived CD34+-enriched 
HCPs were isolated from hyperthyroid and hypothyroid 
patients. Next, gene expression of  the thyroid receptor 
isoforms (TRα-1 and TRβ-1) and cell-cycle regulatory 
molecules (Cyclin D1 and PCNA) were examined by qRT-
PCR and Western blot. Additionally, the growth of  granu-
locyte–macrophage colony-forming units (CFU-GM) and 
erythrocyte burst-forming units (BFU-E) was checked in 
vitro. Finally, the apoptosis activity was estimated by An-
nexin V/PI staining and qRT-PCR analysis of  apoptotic 
gene expression.
Results: We found that TR gene expression pattern in 
HCPs depends on actual THs status. Hyperthyroid patients 
displayed augmented numbers of  BFU-E and significantly 
higher expression of  cell-cycle regulating genes (Cyclin D1 
and PCNA). In contrast, THs shortage induced a signifi-
cant decrease of  BFU-E clonogenic potential. Moreover, 
we determined that hypo- and hyperthyroidism strongly 
induced HCPs apoptosis due to the down-regulation of  
several apoptosis-related genes (BCL-2 and BCL-xL) com-
pared to controls.
Conclusions:We have shown for the first time that abnor-
mal hematological parameters of  patients suffering from 
thyroid dysfunction correspond to novel data encountered 
in molecular studies of  cellular mechanisms modulated 
by THs in HCPs, such as proliferation and programmed 
cell death. These data may provide basis for creating novel 
therapeutic strategies for hematological complications ob-
served in patients with thyroid diseases.
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Superfamily of  histidine triad, nucleotide-binding proteins 
(HIT-proteins) comprises proteins that occur in all types 
of  organisms.  These proteins catalyze hydrolytic or phos-
phorolytic degradation of  various mono- and dinucleotides 
yielding 5′-NMP (in case of  hydrolysis) or 5′-NDP (in case 
of  phosphorolysis) as one of  the reaction products.  Test-
ing different HIT-proteins with different adenosyl-phos-
pho-derivatives (including App-pA, H2N-pA or F-pA), we 
demonstrated that each HIT-protein exhibits its unique 
substrate specificity [1].  In the studies communicated here, 
we have assayed adenylyl-phosphoramidate (H2N-ppA), 
adenylyl-fluorophosphate (F-ppA) and guanylyl-fluoro-
phosphate (F-ppG) with the following HIT-proteins: plant 
and human Fhit-proteins which are typical nucleoside tri-
phosphatases (EC 3.6.1.29), Hint1-proteins which are nu-
cleoside phosphoramidases (EC 3.9.1.-), the recombinant 
Hint4 from Arabidopsis thaliana that exhibits dual catalytic 
activity with respect to some adenosyl-phospho-deriva-
tives [2], and the yeast ADP:ATP adenylyltransferase (EC 
2.7.7.53) which acts as dinucleoside tetraphosphate phos-
phorylase [3] and catalyzes also the NDP-Pi exchange [4].  
The kinetic parameters obtained for the nucleotidyl-phos-
pho-derivatives have been compared with those that had 
been estimated for the aforementioned nucleosidyl-phos-
pho-derivatives.  The Fhit-proteins which do split nucleosi-
dyl-phospho-derivatives did not split the nucleotidyl-phos-
pho-derivatives whereas each of  the other assayed enzymes 
released 5′-NMP or 5′-NDP from the novel substrates, the 
nucleotidyl-phospho-derivatives, more slowly than from 
corresponding nucleosidyl-phospho-derivatives.
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Many stress conditions, such as glucose deprivation, re-
duces the folding process, which results in the accumula-
tion of  unfolded/misfolded proteins within the cell. The 
accumulation of  unfolded proteins activates the so called 
“unfolded protein response”, which enhances cell survival 
by limiting the accumulation of  unfolded or misfolded pro-
teins in the ER. Molecular chaperones are induced in these 
conditions. They bind to unfolded/misfolded proteins, and 
help them to be folded or refolded correctly. An integral 
component of  the cellular response toenvironmental stress 
is the expression, usually by de novo protein synthesis, of  
stress-associated polypeptides termed as oxygen/glucose-
regulated proteins. We decided to study the effect of  glu-
cose deprivation on glycosaminoglycan (GAG) synthesis 
and degradation in fibroblast cultures and a correlation 
of  these processes with the expression of  oxygen/glucose 
regulated proteins (ORP150/GRP170). The incorporation 
of  [3H]-glucosamine into both newly synthesized hyaluron-
ic acid (HA) and sulphated GAGs and [35S]-sulphate into 
GAGs was used as an index of  glycosaminoglycan synthe-
sis. Quantitative evaluation of  newly synthesized GAGs 
degradation was determined by pulse-chase experiments. 
We demonstrated that fibroblasts incubated in high glucose 
medium synthesized significant amounts of  GAGs. Most 
of  them were secreted into the culture medium. The short-
age of  glucose resulted in reduction in GAG synthesis, both 
those secreted into culture medium and remaining in the 
cell layer. The pulse-chase experiments demonstrated that 
the reduced amount of  newly synthesized glycosaminogly-
cans was protected against intracellular degradation. Pro-
portionally less GAGs were degraded in cultures incubated 
in low glucose than in high glucose media. These phenom-
ena were accompanied by an increase in the expression of  
chaperon - ORP150 in cultures growing in low glucose me-
dium. We suggest that the increased expression of  ORP150 
is a factor which protects glycosaminoglycans against intra-
cellular degradation induced by glucose deprivation.
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Introduction: Coronary artery disease is one of  the most 
common heart failures. Development of  this fatal disease 
entity is based on the atherogenic changes in lumen of  cor-
onary vessel. Cholesterol plaques which are build up in the 
arteries in result of  bad lipid metabolism can cause myocar-
dial infarction. Hipercholesterolaemia and hipertriglicery-
daemia are known as a traditional risk factors of  coronary 
artery disease. The main way of  the excess of  cholesterol 
from arteries is its including to the bile acids synthesis. 7- 
alpha cholesterol hydroxylase (CYP7A1) is the key enzyme 
starting conversion cholesterol in neutral pathway of  bile 
acids production. Haplotype tagging polymorphisms in 
CYP7A1 gene seems to be a genetic factor which can af-
fect function of  CYP7A1. Analyzed polymorphisms were 
rs3808607 (-278 A/C) and rs10504255 A/G.
Aim of  study: The aim of  this experiment was to evalu-
ate a role of  two polymorphisms in accidence of  coronary 
artery disease and its influence on the lipid metabolism in-
dicators.
Material and methods: Analyzed material were 214 pa-
tients with diagnosed coronary artery disease and 248 blood 
donors with familial history of  CAD. Subjects were Polish 
Caucasians. Both polymorphisms were detected by PCR- 
RFLP (Restriction Fragment Length Polymorphism) method. The 
PCR product size for -278 A/C polymorphism was 393 
bp and for rs10504255- 296 bp. Rs3808607 product was 
digested by BsaI restrictase giving fragments: allele A- 300 
and 93 bp; allele C- 261, 93 and 29 bp. Rs10504255 product 
was digested by AluI restrictase giving fragments: allele A- 
12, 76 and 208 bp; allele G- 12, 24, 76 and 184 bp.
Results: Allels’ frequency analysis showed allele A of  
rs10504255 polymorphism occurred more often in CAD 
group (66%) rather than in control group (57%). This dif-
ference was not statistically important. Distribution of  -278 
A/C polymorphism alleles were almost identical in both of  
analyzed groups (A — 57%, C — 42% in CAD group; A 
— 56% C — 44% in control group). Analysis of  lipid me-
tabolism indicators revealed that the C allele of  -278A/C 
polymorphism was associated with higher levels of  LDL 
in CAD group (χ2=4,71; p=0,03). Allele G of  rs10504255 
polymorphism shows synergy interaction with triglycerides 
(SF=2.96; CI=1.13–7.74; p=0.026).
Conclusion: Obtained results suggest no association of  
-278 A/C and rs10504255 with CAD. The study showed 
association of  the C allele (-278A/C) and elevated levels 
of  LDL-cholesterol. Also the synergy effect of  G allele 
(rs10504255) and triglycerides with CAD was found.
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At the moment, various biologically active peptides are 
detected in the saliva, which include, inter alia, insulin-like 
growth factors, IGF-I and IGF-II. In plasma they circulate 
in a form of  complexes with binding proteins. The aim 
of  this study was to demonstrate IGF-I complexes in the 
human saliva, derived from healthy individuals in different 
age ranges. Investigated material was resting mixed saliva, 
obtained from healthy volunteers divided into 7 groups, 
taking into account their age and gender. Western immu-
noblot and ELISA test was used for the qualitative and 
quantitative evaluation of  complexes of  IGF-I with bind-
ing proteins, respectively. The results showed the presence 
of  endogenous IGF-I in all groups, while the content of  
free IGF-I was very low and independent of  sex and age. 
It was present in complexes with its binding proteins, most 
likely with binding protein-3 or with binding protein-5. 
Western immunoblot in non-reducing conditions makes 
visible single band with high molecular weight, about 150 
kDa, corresponding to IGF/binding proteins/acid labile 
subunit complex.
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Hydroxyapatites are among the most ubiquitous and utile 
biomaterials [1]. Bone and teeth apatites, to perform signifi-
cant biological functions, differ significantly from synthetic 
apatites in crystal size, complexity of  chemical composition 
and degree of  crystallinity [2]. It is obvious that the sur-
face structure of  hydroxyapatites, considered at the atomic 
level, may affect interactions between the surface and living 
cells and thus influence the biocompatibility of  the material 
[3]. We have investigated fibroblasts behavior on substrates 
of  crystallographically oriented plates. The crystallographic 
orientation of  the plates, as well as different chemical com-
position of  the apatites (e.g. substitution of  hydroxyl group 
by fluoride and chloride ions), had apparent effect on the 
course of  fibroblasts culture. The origin of  the observed 
differences in fibroblasts morphology, viability and prolif-
eration could be considered as dependent on different den-
sities and arrangements of  hydroxyl groups at the consid-
ered three types of  crystal surfaces. The studies have been 
carried out to indicate that the orientation of  hydroxyapa-
tite crystal plates have an effect on the living cells behavior 
and to find out the structural bases of  the observed re-
lationships. The mineral apatites potential cytotoxicity for 
Human Fibroblasts (HF) cell line was evaluated with the 
MTT-test. Adhesion of  the cells at the apatite plates was 
significantly improved in comparison to the polystyrene 
substratum as it was observed at the detachment processes. 
The experiments indicated that HF cells have an ability to 
differentiate between three types of  crystal orientations of  
the apatite plates, and this effect could be correlated with 
the variety of  the surface structures.
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Most Escherichia coli strains are harmless, but some sero-
types can cause serious food poisoning in humans. E. coli 
has been associated with diarrhoea (particularly in chil-
dren), haemorrhagic colitis, dysentery, bladder and kidney 
infections, surgical wound infection, septicaemia, haemo-
lyticuraemic syndrome, pneumonia and meningitis. Some 
of  these conditions could be life-threatening [1]. Antibiotic 
resistance strains and time consuming diagnostic tests are 
the major problem in diagnosis and treatment of  uncom-
mon contagion [2]. Infections caused by drug-resistant bac-
teria strains could be successfully treated by a phage thera-
py [3]. Phages are bacterial viruses which could recognize, 
enter into, and proliferate only in specific bacteria strain. 
The most valuable for phage therapy are lytic phages, 
which provide to host cell death and remain other bacteria 
untouched. To invade a host cell, phages attach to bacterial 
cell surface structures, which serve as phage-receptors. The 
ability to recognize this structures determines the phage’s 
host range. Receptors for viruses specific to gram-negative 
bacteria adsorption are lipopolysaccharides, outer mem-
brane proteins and flagella. Study of  adsorption process is 
important in construction of  novel therapeutic agents and 
protocols for bacterial infection diagnostic [4, 5]. Efficien-
cy of  adsorption depends on physical and chemical host 
growth conditions, which have an influence on strength of  
phage-receptor bound [6]. According to it, regulation of  
phage adsorption process should be considered for every 
host-phage interaction. Thus,  the aim of  the present study 
was to characterize interactions between pathogenic E. coli 
(PCM 2674) and a lytic I11m phage was investigated. Spe-
cial attention was given for studies on phage infectivity and 
adsorption to sensitive cells under influence of  different 
physicochemical parameters. This work  is essential for 
phage-host interaction studies which could be useful in 
phage therapy or bacterial diagnostic tools design. It also 
provide the knowledge on the biological aspects of  patho-
genic E. coli bacteriophages.
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Introduction: Podocytes are the only cells in the kidney 
that have no ability to proliferate. Therefore, their injury 
and loss is considered to trigger irreversible changes within 
nephron, leading to renal impairment. Diabetic nephropa-
thy is a leading cause of  the end-stage kidney disease and 
podocyte injury plays a crucial role in this process. Polyol 
pathway belongs to major diabetes-activated alternative 
pathways of  glucose metabolism that account for cell and 
tissue damage. Two enzymes, aldose reductase (AR) and 
sorbitol dehydrogenase (SDH) are involved in this pathway. 
Aim: The aim of  our study was to investigate whether high 
glucose and osmolarity modulate expression and activity of  
AR and SDH in podocytes. Methods: Experiments were 
performed using immortalized mouse podocyte cell line. 
The cells were incubated for 6 h or 5 days in following 
RPMI media: NG Nosm (normal glucose, 5.6 mM, nor-
mal osmolarity 290 mOsm), NG Hosm  (normal glucose, 
high osmolarity 390 mOsm), HG Nosm (high glucose, 30 
mM, normal osmolarity), HG Hosm (high glucose, high 
osmolarity). Expression of  the enzymes was checked us-
ing flow cytometry and immunofluorescence methods. 
Enzyme activities were determined spectrophotometri-
cally, as the rate of  conversion of  NAD(P)H to NAD(P) 
at 340 nm. Results: In NG group, high osmolarity within 
6 hours stimulated expression of  AR (3-fold) and SDH 
(2-fold). Activity of  AR increased by 82±7%, while SDH 
seemed unchanged. High glucose (HG-Hosm) attenuated 
osmolarity-dependent expression (slight decrease) and ac-
tivation of  AR (increase by only 16±2% after 6 h). High 
ambient glucose alone (HG-Nosm) after 6 hours did not 
alter AR expression. After 5 days, slight enzyme activation 
(by 19±2%) accompanied by decreased AR expression (by 
50%) was observed.  In contrast, in both HG groups, SDH 
expression was elevated  (3-fold after 6 hours) while it was 
suppressed after  5 days. Conclusions: (1) The podocytes 
are equipped in both enzymes driving the polyol pathway. 
(2) Expression and activities of  AR and SDH are modu-
lated by osmolarity and high glucose in a time-dependent 
manner. (3) Changes in AR expression and activity are not 
paralleled by respective SDH changes. (4) Active polyol 
machinery in podocytes strongly suggests that this pathway 
may participate in renal damage in diabetes.
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The aim of  the study was to evaluate possible anticancer 
properties of  amygdalin (vitamin B-17) on cervical cancer 
cells. Influence of  amygdaline on cancer cells biology, in-
cluding proliferation potential, cell cycle, apoptosis induc-
tion was assessed and mechanisms that might be involved 
in the observed effects were explored. 
In the studies HTB-35 cells line — model of  cervical car-
cinoma was used. Cultured HTB-35 cells were exposed to 
amygdaline (from 0.003 to 0.03 M) and their proliferation 
(using MTT test and by counting cells numbers), cell cycle 
(Cytofluorymetric analysis of  PI stained cells) and apop-
tosis (using FITC Annexin-V Apoptosis Detection Kit I) 
was assessed in comparison to control cells. The level of  
activation of  AKT, MAPK and STAT3 kinases was evalu-
ated using Western Blot analysis.
Amygdalin in two highest concentrations (0.015 and 0.03 
M) decreased mitochondrial activity of  HTB-35 cells and 
the cells number after three days was reduced to 50 and 
30% of  control cells after 3 days of  exposition respectively. 
Similarly amygdalin increased percentage of  cells in G1 
phase in a concentration and time-dependant way. Further-
more three days exposition to amygdalin caused death of  
about 15% cells, among which part went through apoptotic 
and some necrotic way. Finally we observed that amygdalin 
decreased the level of  activated AKT, MAPK and STAT3 
kinases.
Amygdalin reduces proliferation potential, accumulates 
cells in G1 phase and leads to their death. The effects are 
directed through decrease in activation of  AKT, MAPK 
and STAT3 kinases. Obtained results indicate that amygda-
lin could be considered as an anticancer agent.
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Elevated level of  homocysteine (Hcy) is an independent 
risk factor related to cardiovascular diseases. During its 
metabolic pathway in humans Hcy is converted into cyclic 
thioester — homocysteine thiolactone (HTL). HTL can 
spontaneously react with ε-group of  lysine residues (pro-
tein N-homocysteinylation) causing loss of  protein func-
tion. There is a lot of  evidences showing that HTL as well 
as N-homocysteinylated proteins are connected to many 
pathophysiological consequences like cell toxicity, autoim-
mune response. This may cause damage of  endothelial cell 
what can lead to atheriosclerosis. The mechanism underly-
ing this negative changes is still unknown.
To find out the molecular mechanism of  damaging ef-
fect of  HTL on the transcriptomic level we incubated hu-
man umbilical vein endothelial cells (HUVEC) for 24 h 
with different concentrations of  HTL (1–1000 µM). Us-
ing microarray technique we estimated a group of  genes 
that revealed at least four times difference in expression 
comparing to control smaple. We divided them into three 
subgroups with respect to its biological function. The first 
subgroup  comprises of  genes related to Hcy metabolism. 
The second subgroup contains genes involved in epigenet-
ic regulation of  gene expression. The last subgroup repre-
sents genes coding miRNA. These results were confirmed 
by real-time PCR.
These results indicate that human organism creates many 
molecular mechanisms, including regulating mechanisms,  
to prevent negative influence of  Hcy.
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Purpose: Melanosomes are believed to protect retinal pig-
ment epithelium (RPE) cells in vivo against oxidative stress 
induced by blue light irradiation. Granules isolated from 
RPE are known to have antioxidant properties, but it is un-
clear if  they are able to protect cells also against other than 
light sources of  stress. We developed here two dynamic cell 
death assays to determine whether RPE melanosomes af-
fect survival in ARPE-19 cells treated with hydrogen per-
oxide to induce non-photic stress.
Methods: ARPE-19 cells were fed by phagocytosis either 
with porcine melanosomes or control non-specific  parti-
cles (latex particles). Stress resistance was observed both 
following pulse delivery of  H2O2 to the cultures and fol-
lowing glucose oxidase addition to the culture medium to 
produce sustained enzymatic generation of  H2O2. Cell 
survival in melanosome-containing cells was compared 
to survival in cells containing phagocytized control latex 
beads using two real-time cell death assays with nuclear 
propidium iodide fluorescence as a cell death reporter.
Results: Using both oxidant delivery methods ARPE-
19 cells containing melanosomes were more resistant to 
H2O2-induced stress than cells containing latex particles. 
Melanosome-mediated protection manifested as a de-
layed onset of  cell death and a slower recruitment of  cells 
over time into the susceptible population.  The differen-
tial sensitivity was detected by comparing paired cultures 
of  cells containing different particle types and, using the 
imaging method, by comparing adjacent cells in the same 
co-cultures pre-loaded with different particle types. Pho-
tobleaching of  melanosomes by light irradiation before 
phagocytosis, a protocol that simulates age-related melanin 
photo-oxidation, diminished the stress resistance conferred 
by the pigment granules.
Conclusions: Results show that melanosomes perform 
cytoprotective functions within cultured cells by acting as 
an antioxidant, aside from those related to light irradiation. 
The dynamic assays used here may have utility for detecting 
small pro- or antioxidant effects in cultured cells.
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Chronic Lymphocytic Leukemia (B-CLL) is the most of-
ten appearing leukemia in adults. There are no known cell 
markers at early stage of  the disease. Patients with B-CLL 
are treated when the disease is in progress and most of  
them suffer from recurrence. The relapse of  the disease 
seems to depend on survival of  leukemic stem or progeni-
tor cells.
The existence of  leukemic stem cells have been proved for 
acute myeloid leukemia (AML). However, there are ambi-
gious data for stem or precursor cells in chronic leukemias 
and lymphomas. Analysis of  literature implicate two origin 
models of  stem cells in B-CLL. First considers memory 
or activated B cell as a source of  leukemic lymphocyte. 
The second one propose autoreactive lymphocytes as pre-
cursors of  the disease. Botch of  them are based on the 
expression of  some proteins on leukemic lymphocytes, 
which are the surface CD19, CD23, CD22, CD20, CD5, 
CD38 and immunoglobulin IgD and IgM as well as in cy-
toplasm: ZAP-70 and Bcl-2.The site of  niche in B-CLL is 
not known and there are confusing data suggesting bone 
marrow or lymph notes as an environment for leukemic 
stem cells. The proliferation status of  these cells is mislead-
ing, some authors suggest that the pre-leukemic cells do 
not divide, others propose intensive divisions of  these cells.
The aim of  this experiment is to assay the immunopheno-
type and some other properties of  stem or progenitor cells 
in B-Cell Chronic Lymphocytic Leukemia in vitro.
The methods applied were immunostaining for flow cy-
tometry, cells cultures, and fluorescence microscopy.
Our in vitro results suggests presence of  two populations 
of  cells: dividing and the other non dividing of  different 
immunophenotypes. The cell populations behavior during 
the in vitro culture appears different.
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Techniques that allow for specific delivery of  drugs to tis-
sues are currently intensively investigated worldwide.  The 
drug can be conjugated to specific antibodies or attached  
or incorporated to various types of  nanoparticles that can 
be equipped with ligands recognized by a specific type of  
cells.  Here we present a different approach to the problem.  
The proposed method involves the use of  Congo red (CR), 
or related compounds, whose molecules self-assemble cre-
ating supramolecular entities capable of  interacting with 
proteins [1]. Various molecules that contain planar aro-
matic rings can intercalate the ribbon-shaped CR assembly 
which can mediate their binding to proteins. Supramolecu-
lar CR binds preferentially to the beta-structured proteins 
including amyloids. Most native proteins do not bind CR, 
but the binding site is created upon partial destabilization 
of  the beta sheet.  Physiologically, the structural changes 
that create binding sites for supramolecular CR concern 
antigen-complexed antibodies and activated cell-surface 
receptors. The accumulation of  CR at immune complexes 
was observed in vivo [2].  Blood plasma albumin can also 
bind the supramolecular CR — this can improve the trans-
port of  the intercalated ligand and reduce its possible toxic 
effects [3].  Albumin, a major blood transporter protein, 
is an especially important drug carrier in cancer therapy 
since it accumulates (and can be degraded) in tumor tissue 
[3].  We studied the possibility of  CR-mediated transport 
of  doxorubicin — commonly used in treatment of  various 
cancers.  Results show that doxorubicin forms stable com-
plexes with CR, with optimum dye:drug ratio of  about 5.  
CR can mediate doxorubicin binding to proteins as deter-
mined for a model protein – heat destabilized immunoglob-
ulin L chain. CR-mediated accumulation of  doxorubicin at 
antigen-bound antibodies was observed in the in vitro tests 
using synthetic TNP-conjugated antigen and anti-TNP an-
tibodies.  Supramolecular CR with intercalated doxorubicin 
can form stable complexes with plasma albumin as proved 
by electrophoretic and gel filtration analysis.  These results 
suggest that supramolecular ligands of  the CR family can 
mediate drug binding to proteins and thus can be useful in 
targeted drug delivery.
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Nasal polyps are strongly associated with a risk of  chronic 
rhinosinusitis development as well as other obstruction in-
cluding asthma and allergy. The following study tested the 
association of  the 140A/G polymorphism of  lactoferine 
(LF) encoding gene and the -33C/G polymorphism of  
osteoblast-specific factor-2 (OSF-2) encoding gene with a 
risk of  chronic rhinosinusitis with nasal polyps in a Polish 
population. One hundred fifty eight patients of  chronic 
rhinosinusitis with nasal polyps as well as 200 sex, age and 
ethnicity matched control subjects without chronic sinusitis 
and nasal polyps were enrolled in this study. Among the 
group of  patients 48 subjects were diagnosed with allergy 
and 50 subjects with asthma, respectively. DNA was iso-
lated from peripheral blood lymphocytes of  patients as well 
as controls and gene polymorphisms were analyzed by re-
striction fragments length polymorphism polymerase chain 
reaction (RFLP-PCR). We reported that the 140A/G LF 
(OR 4.56; 95% CI 2.87–7.26), the -33C/G OSF-2 OR 3.40; 
95% CI 2.08–5.57) and the -33G/G OSF-2 (OR 19.15; 
95% CI 7.72–47.52) genotypes were associated with an 
increased risk of  chronic rhinosinusitis with nasal polyps 
among analyzed group of  patients. Moreover, the  group 
of  patients without allergy or asthma indicated the associa-
tion of  the -33C/G (OR 3.88; 95% CI 2.25–6.69 and OR 
3.83; 95% CI 2.25–6.69) and -33G/G (OR 17.8; 95% CI 
6.87–46.4 and OR 16.5; 95% CI 6.3–43.2) genotypes of  the  
OSF-2 as wells as 140A/G (OR 4.10; 95% CI 2.47–6.81 and 
OR 4.13; 95% CI 2.47–6.88) genotype of  OSF-2 with an 
increased risk of  chronic rhinosinusitis with nasal polyps. 
Finally, it was also found that the selected group of  patients 
with allergy or asthma indicated a very strong association 
of  the -33C/G (OR 3.12; 95% CI 1.45–6.73 and OR 3.12; 
95% CI 1.45–6.73, respectively) and -33G/G (OR 27.5; 
95% CI 9.56–79.4 and OR 24.5 ; 95% CI 8.30–71.4, respec-
tively) genotypes of  the OSF-2 as wells as 140A/G (OR 
4.86; 95% CI 2.38–9.95 and OR 4.74; 95% CI 2.35–9.55, 
respectively) genotypes with an increased risk of  chronic 
rhinosinusitis with nasal polyps. Thus, our results suggest 
that LF and OSF-2 gene polymorphisms may have deep 
impact on the risk of  rhinosinusitis nasal polyps’ formation 
which may also depend on asthma or allergy. Our results 
showed that the 140A/G polymorphism of  LF gene and 
the -33C/G polymorphism of  the OSF-2 gene may be as-
sociated with the risk of  chronic rhinosinusitis with nasal 
polyps in a Polish population.
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The role of  genetic factors in the development of  idiopath-
ic scoliosis (IS) has been well documented; however the 
exact pattern of  inherence remains unknown. Nonetheless 
many loci have been identified to be associated with the oc-
currence and progression of  the disease. Single nucleotide 
polymorphisms (SNP) occurring in the helicase 7 gene 
(CHD7) have been shown to be related with an increased 
risk of  spinal curvature progression in juvenile and adoles-
cent patients with scoliosis.
The aim of  this study was to analyze the presence of  cho-
sen SNPs in CHD7 gene fragments and their association 
with progression of  the disease in patients with idiopathic 
scoliosis.
The genetic material used for SNP analysis was isolated 
from peripheral blood of  36 patients (34 girls and 2 boys) 
suffering from idiopathic scoliosis and treated in our in-
stitution. 16 patients were characterized as having a highly 
progressive type of  scoliosis, while 20 did not show signs 
of  progression within the previous year.
The analysis was conducted on four different DNA frag-
ments of  the CHD7 gene chosen on the basis of  available 
published data and SNPs deposited in commercial data-
bases and included: (1) CHD7 gene promoter sequence, 
(2) a fragment identified in the literature reports as having 
clinical relevance, and (3) two fragments within the coding 
sequence of  the analyzed gene. Fragments were amplified 
using gene specific primers with PCR and validated by se-
quencing.
The results have confirmed the presence of  at least one 
polymorphisms in 47% of  the patients. 16% of  the pa-
tients were found to have more than one SNP (from 2 to 
9 SNPs). The children diagnosed with multiple polymor-
phisms were characterized by difficulties in treatment or 
unusual clinical image of  IS. Due to the fact, that SNPs 
were much common in children with progressive type of  
the disease, the results show that changes occurring in the 
sequence of  CHD7 gene may be connected to the pheno-
type of  the disease.
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An important assessment of  cellular function is the prolif-
erative capacity of  cells under different conditions. There 
are two dominant methods for quantifying proliferation: 
cell counting and 3H-thimidine uptake. 3H-thimidine in-
corporation is being potentially biohazardous and radio-
isotopes can only be used for relatively short-term studies. 
Both methods allow to quantify overall division behavior 
of  a population — how many cells are after experiment 
compared to its beginning, but give no information on the 
division history of  individual cells. Furthermore none of  
this methods could be used to determine the precursor fre-
quency (which means fraction of  total cells in experiment 
that underwent division) or the number of  divisions that 
responding cells underwent.
A flow cytometric assay based on dilution of  CFSE (car-
boxy fluorescein diacetate succinimidyl ester, 492/517 nm) 
fluorescence during culture has become the standard for 
monitoring cell proliferation. Other intracellular fluores-
cent dyes such as CellVue Claret (far-red dye, 655/675 nm) 
and CellTrace Violet (blue dye, 405/450 nm) can be use as 
well. Those fluorescent dyes easily diffuses into cells where 
are cleaved by intracellular esterases to yield highly fluo-
rescent compounds. Those compounds covalently bind to 
intracellular amines, resulting in stable (up to 6 months), 
well-retained fluorescent staining. Each cell division results 
in sequential halving of  fluorescence and cell proliferation 
can be monitored by flow cytometry up to eight divisions 
before fluorescence is decreased to the background fluo-
rescence of  unlabeled cells. Above staining techniques can 
be used to separately quantify the number of  cells in the 
culture that have not divided vs. those that have divided a 
specific number of  times. Those are powerful tool to mini-
tor cell migration in vivo and to quantitatively analyze cell 
division both in vivo and in vitro. Among the cell types that 
have been investigated using those techniques are hemo-
poietic stem cells, T and B lymphocytes, NK cells and other 
cell lines such as fibroblasts or bacteria.
The aim of  our experiment was to analyze the proliferation 
rate of  human mononuclear blood cells after Concanavalin 
A stimulation and immortalized cell lines using different 
intracellular fluorescent dyes.
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Homocysteine in atrial fibrillation revisited
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Grodno State Medical University, Department of Hospital Therapy, 
Grodno, Belarus
e-mail: Michail  Deshko <michail_deshko@yahoo.com>

Influence of  homocysteine (Hcy) on structural and electri-
cal remodeling of  the left atrium known as substrate for 
atrial fibrillation (AF) development was shown in variety of  
studies. However, data remain controversial.
The purpose was to evaluate Hcy metabolism, clinical and 
pathophysiological correlates in patients with different 
types of  AF.
140 patients were enrolled in the department of  rhythm 
disturbances of  the Grodno Regional Cardiologic Dispen-
sary: control group — patients without arrhythmia his-
tory (n=29), group 1 — paroxysmal AF (n=37), group 2 
– persistent AF (n=28), group 3 – permanent AF (n=46). 
AF was associated with arterial hypertension (AH), coro-
nary heart disease (CHD) as well as lone AF was included. 
Those with acute vascular events, history of  stroke and my-
ocardial infarction, advanced heart failure (HF), rheumatic 
heart disease, hyperthyrosis, obesity, diabetes mellitus, alco-
hol abuse, pulmonary diseases were excluded.
Hcy and its metabolite cysteine (Cys) were measured in ve-
nous plasma with high performance liquid chromatogra-
phy (HPLC Agilent 1200); Cys/Hcy ratio was calculated as 
characteristic of  Hcy transsulfonation.
Results are represented as median and interquartile range. 
Kruskal-Wallis, Mann-Whitney with Bonferroni adjust-
ment, MANOVA tests and regression analyses were used.
Total Hcy (μmol/l) was 9.8 (8.6–12.2) in control subjects, 
10.4 (9.3–13.6) in paroxysmal AF, 10.0 (8.8–12.1) in persist-
ent AF and 11.1 (8.7–13.1) in permanent AF. No significant 
difference was obtained (p>0.05) even after adjustment for 
age, gender, AH, CHD, HF (F=0.8, p=0.5).
Cys/Hcy ratio was 29.0 (25.0–33.2) in control group, 26.4 
(20.5–31.1), 32.2 (25.1–35.3) and 24.0 (17.8–28.7) in 1-3 
groups respectively. Difference was significant (p<0.01) 
particularly due to higher values in permanent and persist-
ent AF (p<0.0083). Adjustment resulted in borderline sig-
nificance (F=2.47; p=0.06).
No significant relationship was found between Hcy level 
and recurrence of  AF as well as with major outcomes 
(heart failure, thrombosis, death).
Hcy was found to be a predictor of  arterial stiffness 
(β=0.29, p=0.002) independently of  AF occurrence, hyper-
tension degree, diurnal heart rate, partial oxygen pressure, 
age and gender.
Thus, impairment of  Hcy transsulfonation appears in AF 
however this couldn’t be explained completely with the ar-
rhythmia and depends on underlying pathology. Hcy is as-
sociated with arterial stiffness and doesn’t have direct influ-
ence on AF course.
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in an earthworm Dendrobaena 
veneta (Annelida, Clitellata)
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During gametogenesis, the germ cells in many animals are 
organized in syncytial cell cysts (clusters, clones). The germ 
cells in such cysts are interconnected via the intercellular 
bridges. In the clitellate annelids germ-line cysts are organ-
ized in a specific pattern, i.e. the germ cells encircle the 
central cytoplasmic mass known as a cytophore. Each germ 
cell in a cyst is connected to the cytophore via only one 
cytoplasmic bridge. Our studies were devoted to the role of  
the cell cytoskeleton in the germ-cell  cyst formation and 
functioning during the spermatogenesis in an earthworm 
Dendrobeana venta.
The first step of  our studies was to develop the method 
of  in vitro culture of  the germ-cell clusters. Our experi-
ments have shown that the best results were obtained 
when the Sigma’s Dulbecco’s basal salt solution was used, 
other popular media as RPMI 1640 caused osmotic pres-
sure problems. We chose nocodazole as the microtubule 
destabilizing agent because it is a popular cytoskeleton drug 
and  the base dose of  treatment and confirmed results can 
be found  in the literature. In this case nocodazole interfer-
ing with tubuline did not allowed them to polymerize and 
form, for example, a mitotic spindle. We use 6, 12, 24 and 
48-hour treatment and 5 μg/ml and 25 μg/ml concentra-
tion of  nocodazole.
The electron and light microscopy studies have shown 
that nocodazole influenced the structure of  the germ cell 
cysts. Namely, numerous nuclei of  late spermatids have 
fallen down into the cythopore in drug treatment clusters, 
whereas, no such effect was observed in the control group. 
Surprisingly, not all nuclei of  germ cells were found within 
the cytophore, only nuclei of  late spermatids passed inter-
cellular bridges and entered the cytophore.
The next step of  our research will be to use other drugs, 
e.g. destabilizing actin cytoskeleton like cytochalasin B.  Ad-
ditionally, we would like to use the immunofluorescent pro-
cedures to show the distribution of  the cytoskeleton ele-
ments in the germ cell clusters in the control groups and in 
the drug treatment groups.
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One of  the most pivotal issues in contemporary transplan-
tology is the selection of  appropriate immunosuppression 
therapy, which enables graft survival without rejection and 
causes mildest side effects. All immunosuppressive drugs 
applied in clinics not only diminish response of  immune 
system, but also may show anticipated adverse effects. The 
serious health disorders include nephrotoxicity, anemia, 
circulatory system injuries and wound healing impairment. 
The immunosuppression affects tissue regeneration due to 
inhibition of  the immune cells, responsible for the first step 
of  wound healing process i.e. inflammatory phase. Howev-
er, the rate of  keratinocytes proliferation and migration is 
crucial for efficient epidermis reconstruction. In our study 
we wanted to check if  immunosuppressive agents act di-
rectly on epidermal cells.
Our recent studies indicate that mycophenolic acid (MPA) 
had the strongest influence on keratinocytes among all test-
ed immunosuppressive drugs applied both, individually and 
as a component of  triple combinations with methylpred-
nisolone, tacrolimus, rapamycin or cyclosporine A. MPA 
inhibits inosine monophosphate dehydrogenase, the en-
zyme that controls the rate of  synthesis of  guanine mono-
phosphate via the de novo pathway of  purine synthesis. It 
results in inhibition of  B and T lymphocyte proliferation 
and reduction of  antibody synthesis. We hypothesize that 
MPA may affects process of  wound healing by direct influ-
ence on skin cells.
In our research we observed that MPA induces irrevers-
ible and IMPDH-dependent inhibition of  keratinocytes 
proliferation. Furthermore, the addition of  mycophenolic 
acid to keratinocytes culture causes distinct changes in cell 
morphology such as cell enlargement and loss of  polari-
zation. The application of  flow-cytometry techniques to 
keratinocytes shown that cells treated with MPA not only 
become more flattened but also demonstrated a several-
fold increase in their size. Moreover, MPA contribute to 
attenuation of  keratinocytes motility and abnormal differ-
entiation process.  
Our data demonstrated that MPA impairs basic functions 
of  human skin keratinocytes, inhibiting cell proliferation 
and migration, what may be directly reflected in wound 
healing problems in patients subjected to the immunosup-
pressive treatment.
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Faced with high health care costs of  previously well known 
and widely used cancer drugs for breast cancer patients 
enormous efforts have been spent to develop new treat-
ment solutions. Phytotherapy, have been recently recog-
nized as a new source of  anticancer agents and new chemo-
therapy adjuvant to enhance the efficacy of  clinically used 
anticancer drugs and to minimalize their side effects. 
Epidemiological studies have shown that dietary intake of  
flavonoids is associated with a reduced risk of  cancer, in-
flammation and heart disease. Scutellaria baicalensis Georgi is 
one of  the most popular and multi-purposed herb used in 
traditional Chinese medicine for treatment of  inflamma-
tion, hypertension, cardiovascular diseases, and bacterial 
and viral infections. Accumulating evidence demonstrate 
that Scutellaria baicalensis Georgi also possesses potent anti-
cancer activities. 
Antoxyd S, is a commercial product of  Herbapol – 
Wrocław, Poland, and a water-alcohol extract, containing 
72% baicalin, obtained from the root of  S. baicalensis  cul-
tivated in Poland. To date, the effects of   Antoxyd S and 
its main flavonoids (baicalin, baicalein and wogonin) on 
human breast cancer are largely unknown. Thus, the aim 
of  the study was evaluation of  cytotoxicity and mode of  
action of  commercially available Antoxyd S and its main 
flavonoid - baicalin  in MCF-7 human estrogen-dependent 
breast cancer cells.
Our studies have shown that Antoxyd S and baicalin posses 
cytotoxic activity in MCF-7 cells at concentration greater 
than 13.6 μg/ml (Antoxyd S) and 16.0 μg/ml (baicalin). 
Both compounds inhibit cell proliferation in MCF-7 breast 
cancer and show different cytotoxicity. We suppose that 
stronger antiproliferative activity of  Antoxyd S may con-
tribute to the other of  its flavonoids (baicalein and wo-
gonin). Additionally, both Antoxyd S and baicalin decrease 
mitochondrial transmembrane potential in MCF-7 cells, 
which may suggest the induction of  apoptosis through mi-
tochondrial pathway. Moreover, both compounds generate 
small amount of  reactive oxygen species and did not cause 
significant lipid peroxidation in MCF-7 cells.
Investigated properties of  Antoxyd S and baicalin might 
have beneficial effects on cancer therapy. Moreover, their 
antiproliferative properties in cancer cells are linked with 
their low toxicity towards normal cells, capability of  oral 
consumption, low cost and acceptance by the human pop-
ulation.  
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We investigated photosynthetic bacteria of  type II, which 
contain a quinone–iron complex (QA–Fe-QB) on the accep-
tor side of  the reaction center. A role of  the non-heme 
iron (NHFe) in the electron transfer between the primary 
(QA) and secondary (QB) quinone acceptor is not known. 
Under physiological conditions it was always observed in a 
reduced state.  However, NHFe was shown to occur in two 
spin states, what suggests that it might regulate dynamical 
properties of  the iron–quinone complex and the protona-
tion and deprotonation events in its neighbourhood. In 
order to get insight into the molecular mechanism of  the 
NHFe low spin state formation we preformed Mössbauer 
studies of  a wild type of  Rb. sphaeroides and its two mutated 
forms (two residua near the quinone–iron complex which 
are expected to participate in proton transfer were replaced 
by neutral amino acids). Incoherent neutron scattering 
measurements of  the reaction centers isolated from these 
systems showed that the flexibility of  the whole protein 
complex increased in the case of  mutants. Here, we present 
how the introduced mutations influence the spin state of  
NHFe and its fast collective motions (local motions) origi-
nated from the protein matrix mobility in the vicinity of  
the QA–Fe-QB complex.
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The poly(n-butyl cyanoacrylate) nanocapsules synthesized 
by interfacial polymerization [1] in oil-in-water micoemul-
sions stabilized by saccharide-derived surfactants were 
encapsulated with hydrophobic cyanine IR-780. The inter-
nalization of  cyanine–loaded nanocarriers by MCF-7/WT 
cells was monitored in flow cytometer (FACS) and confocal 
microscopy method (CLSM) for IR-780 fluorescence de-
tection. The photosensitizer delivery to the target cells was 
confirmed by photodynamic effect observed as increase of  
photocytotoxicyty and changes of  oxidative stress markers 
concentration. The FACS and CLSM results indicated that 
not loaded IR-780 nancapsule dispersions in water dem-
onstrated well stability after 10–15 weeks of  store at room 
temperature and dark conditions. The relative well time-
dependent stability was observed for loaded nanocarrier 
fabricated from microemulsions stabilized with C12DGHA 
sugar surfactant. However gradual decrease in the delivery 
efficiency of  the cyanine loaded nanocapsules was ob-
served, a specially for system stabilized with bis(C12GHA) 
surfactant. The decrease of  oxidative stress markers after 
MCF-7/WT cells incubation with long time-stored loaded 
nanocapsules confirmed the partially loss of  such nanocar-
riers stability probably due to erosion phenomena recently 
described for poly(alkyl-cyano acrylate) nanocapsules [2].
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Hydroxyapatites are among the most ubiquitous and utile 
biomaterials. Bone and teeth apatites, to perform signifi-
cant biological functions, differ significantly from synthetic 
apatites in crystal size, complexity of  chemical composition 
and degree of  crystallinity. It is obvious that the surface 
structure of  ceramic hydroxyapatites, considered at the 
atomic level, may affect interactions between the surface 
and living cells and thus influence the biocompatibility of  
the material. We have investigated fibroblasts behavior on 
substrates of  crystallographically oriented plates. The crys-
tallographic orientation of  the plates, as well as different 
chemical composition of  the apatites (e.g. substitution of  
hydroxyl group by fluoride and chloride ions), had apparent 
effect on the course of  fibroblasts culture. The origin of  
the observed differences in fibroblasts morphology, viabil-
ity and proliferation could be considered as dependent on 
different densities and arrangements of  hydroxyl groups at 
the considered three types of  crystal surfaces. The studies 
have been carried out to indicate that the orientation of  
hydroxyapatite crystal plates have an effect on the living 
cells behavior and to find out the structural bases of  the 
observed relationships. The mineral apatites potential cy-
totoxicity for Human Fibroblasts (HF) cell line was evalu-
ated with the MTT-test. Adhesion of  the cells at the apatite 
plates was significantly improved in comparison to the pol-
ystyrene substratum as it was observed at the detachment 
processes. The experiments indicated that HF cells have an 
ability to differentiate between three types of  crystal orien-
tations of  the apatite plates, and this effect could be cor-
related with the variety of  the surface structures. 
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Activity of  branched-chain α–ketoacid dehydrogenase 
(BCKDH), a key enzyme of  leucine, isoleucine and valine 
degradation is mainly regulated by covalent modification 
achieved by a specific kinase (BDK) and phosphatase. The 
extent to which BCKDH is currently dephosphorylated 
and catalytically active depends on relative activities of  
these enzymes [1].
Fenofibrate is a commonly used lipid-lowering drug. At the 
molecular level it acts by changing transcription rate of  tar-
get genes encoding for different proteins. It is established 
that low-protein chow stimulates BDK activity, protein and 
mRNA expression leading to BCKDH inactivation. We 
have shown that in rats fed low-protein (8% protein) chow 
fenofibrate induced almost the full activation of  BCKDH 
complex and inhibited BDK activity without changing 
BDK protein abundance [2]. Described effect can be one 
of  the factors contributing to the development of  the my-
opathy observed during fenofibrate therapy.
To investigate the molecular background of  these changes 
we have studied the effect of  fenofibrate on BDK mRNA 
expression in rat’s liver from animals fed low-protein chow. 
Animals were treated for 14 days with increasing doses of  
fenofibrate: 5, 10, 20 and 50 mg/kg b.wt. administered by 
gastric gavage. Control group was given only a vehicle. Ki-
nase mRNA level was determined by RT-PCR method. 
mRNA level was initially normalized to that of  beta-actin 
and then normalized to that of  control group.
Comparing to control group liver BDK mRNA level was 
higher by 13%, 6%, 11% and 10% in rats receiving 5, 10, 20 
and 50 mg/kg b.wt. of  fenofibrate, respectively. The differ-
ence was not statistically significant (p>0.05).
These results show that fenofibrate in any dose used does 
not affect significantly BDK mRNA expression. Taking 
into account results of  our previous study indicating no 
effect of  fenofibrate on BDK protein aboundance we can 
presume that fenofibrate changes BDK activity on the post-
translational level. It was demonstrated that clofibric acid, a 
parent compound of  fibrates directly inhibits BDK acting 
as an allosteric inhibitor [3]. It is conceivable that fenofi-
brate which belongs to the same group of  compounds can 
exert similar effect. Further studies are necessary to fully 
elucidate the mechanism of  fenofibrate action on BDK.
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In recent years there has been a growing interest in UVB 
therapies of  human illnesses. One of  the areas of  medical 
application of  high energy excimer laser pulses (XeCl; 308 
nm) is clearing atherosclerotic blood vessel obstruction. 
There are also reports on preventive effect of  ultraviolet 
light on vasospasm. Despite clinical success little is known 
of  biological mechanism of  therapeutic effects of  UVB ir-
radiation and of  possible long term deleterious effects of  
its action on both the arterial and surrounding tissues.
The aim of  the study is to assess the extent of  damage 
caused by pulses of  UVB 308 nm light of  XeCl laser to 
cells of  artery wall and of  the surrounding tissues. The ex-
periments involved in situ irradiation of  femoral arteries of  
Wistar rats with pulses of  UVB light of  doses from 20 to 
1000 mJ/cm2. Histochemical detection of  breaks of  nucle-
ar DNA was carried out using TUNEL (Terminal Transferase 
dUTP Nick End Labeling) technique. Nonirradiated control 
samples were used to determine the number of  cells with 
naturally occurring DNA breaks. The analysis involved 
determination of  differences in percentage fractions of  
TUNEL-positive cells between the irradiated and control 
material for each layer of  the blood vessel wall, for the tis-
sue surrounding the vessel and for the skeletal muscles sub-
ject to irradiation by the reflected and scattered light.
The cells of  all the irradiated tissues demonstrated breaks 
of  the nuclear DNA but the scale of  the damage differed 
for different layers of  the blood vessel wall and for the cells 
from the neighborhood of  the vessel. The observed differ-
ences may be due to changes of  the intensity of  the UVB 
light with penetration depth and/or to different suscepti-
bility of  the cells of  different types to deleterious action of  
the radiation.
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