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Protein aggregation is a hallmark of a growing group 
of pathologies known as conformational diseases. Their 
most intensively studied examples include Alzheimer’s 
disease, Parkinson’s disease, Huntington’s disease and 
spongiform encephalopathies (prion diseases). Numer-
ous studies have indicated that different polypeptides 
use common cellular mechanisms to form aggregates. As 
a consequence, many unrelated proteins accumulate in 
similar aggregation-related structures, with extracellular 
amyloid fibrils and intracellular aggresomes being the 
best known examples. On the other hand, certain features 
of the aggregation process seem to be specific to particu-
lar proteins or even to particular amino acid sequences.
Several different mechanisms have been so far proposed 
to explain the relationship between the abnormal aggre-
gation of misfolded proteins and the pathophysiology of 
particular conformational diseases. For example, the ag-
gregates have been assumed to form abnormal structures 
within neurites that block the intracellular transport be-
tween the cell body and the cellular periphery, thus ob-
structing the delivery of crucial cellular factors to the syn-
apses. Another model of cellular pathophysiology points 
to the ability of the aggregation intermediates, namely 
small hydrophobic protein oligomers, to form non-spe-
cific channels within the cellular membranes, especially 
within the mitochondrial membrane, which could poten-
tially contribute to the mitochondrial dysfunction and 
subsequent cell death. However, during the last decade 
most attention has been given to the so-called sequestra-
tion hypothesis, that connects abnormal protein aggrega-
tion with increased sequestration of crucial cellular pro-
teins.
Although it is not clear whether the aggregation of 
misfolded proteins is a primary cause or merely a con-
sequence of disease, many therapeutic strategies are 
directed towards reducing the aggregation level of the 

disease-causing protein. The most promising approaches 
include (1) the development of specific antibodies or small 
peptides that bind the aggregating proteins and reduce 
their aggregation level, (2) using molecular chaperones to 
increase the efficiency of proper protein folding, and thus 
reduce the aggregation rate, and finally (3) the develop-
ment of the RNAi-based therapy, aimed at silencing the 
genes encoding the aggregating proteins.
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Chaperone proteins in control 
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The chaperone protein network controls both initial pro-
tein folding and subsequent maintenance of proteins in 
the cell. Although the native structure of a protein is prin-
cipally encoded in its amino acid sequence, the process of 
folding in vivo very often requires the assistance of mo-
lecular chaperones. Chaperones also play a role in a post-
translational quality control system and thus are required 
to maintain the proper conformation of proteins under 
changing environmental conditions. The disruption of 
protein folding quality control system results in the ac-
cumulation of non-native protein species that can form 
oligomers, aggregates and inclusions indicative for con-
formational diseases. Many neurodegenerative disorders 
are characterized by conformational changes in proteins 
that result in misfolding, aggregation and accumulation 
of amyloid fibrils. A common future of these diseases 
may be the formation of folding intermediates that are 
unstable, self-associate and with time lead to imbalance 
in protein homeostasis with deleterious consequences on 
cellular functions. Based on the general mechanism of 
chaperone protein functioning it was proposed that mo-
lecular chaperones provide a first line of defense against 
misfolded, aggregation-prone proteins and are among the 
most potent suppressors of neurodegeneration known for 
animal models of human disease. The role of molecular 
chaperones in Alzheimer’s disease, Parkinson’s disease 
and polyglutamine diseases was investigated in several 
laboratories. It was proposed that molecular chaperones 
are neuroprotective because of their ability to modulate 
the earliest aberrant protein interactions that trigger path-
ogenic cascades. A detailed understanding of the molecu-
lar basis of chaperone-mediated protection against neuro-
degeneration might lead to the development of therapies 
for neurodegenerative disorders that are associated with 
protein misfolding and aggregation. 
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Kuru was the first human neurodegenerative disease in 
the group of transmissible spongiform encephalopathies, 
prion diseases or, in the past, slow unconventional virus 
diseases. It was reported to Western medicine in 1957 by 
Gajdusek and Zigas. Kuru was spread by endocannibal-
ism and because of this the ratio of affected women and 
children to men was excessive. The hallmark of kuru neu-
ropathology is the amyloid plaque.
We may speculate what would happen if kuru had not 
been discovered or did not exist. The infectious nature 
of Creutzfeldt-Jakob disease (CJD) would probably not 
have been suspected until the beginning of the variant 
CJD (vCJD) outbreak in the UK. Creutzfeldt-Jakob dis-
ease and Gerstmann-Sträussler-Scheinker disease would 
have remained for decades as obscure neurodegenera-
tions of merely academic interest. The familial forms of 
CJD would not have benefited from PRNP gene (a gene 
encoding for prion protein) analysis, but only later would 
have been studied by linkage analysis and reverse genet-
ics probably. The study of kuru would have probably 
been of minimal interest to veterinarians and anthropolo-
gists until the BSE epidemic began to exert its devastating 
effect. The discovery of vCJD would have been delayed, 
as no surveillance would have been initiated for CJD. And 
perhaps most importantly, the realization of ‘protein-mis-
folding diseases’, including not only the neurodegenera-
tive but also an increasing number of non-neurological 
disorders, would have been delayed by decades.
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For many years the amyloid hypothesis for Alzheimer’s 
Disease (AD) postulates that amyloid β (Aβ) peptides 
causes neuronal degeneration by forming neurotoxic fi-
brils that residing in amyloid plaques. However, many 
events of AD pathology were not explained by this hy-
pothesis. A poor correlation between the number, loca-
tion and distribution of Aβ peptides and parameters of 
AD, including the degree of dementia and specific neuro-
degeneration was reported. 
The study of the last few years indicate evidences that 
neurotoxicity of soluble non-fibrillar oligomeric Aβ 
forms that are physically separate from plaques closely 
correlate to severity of disease and to selective regional 
neurodegeneration and memory loss in AD. Accelera-
tion of oligomerization is also a key to alpha-synuclein 
(ASN) mutations linked the early onset of Parkinson Dis-
ease (PD). The study demonstrated the lack of correlation 
between the neuronal death and peptide aggregation in 
the form of Lewy bodies in PD and protein aggregates 
in Huntington’s disease. Alteration of protein conforma-
tion leads to oligomerization and disturbances of the pro-
tein-protein interaction and the protein trafficking that 
in consequences affect synaptic transmission and cog-
nition. There are evidences that Aβ and ASN oligomers 
may accumulate intracellulary and significantly influence 
the function of mitochondria and others organelles. Our 
study concentrate on the role of Aβ and ASN oligomers 
and their other forms in molecular mechanism of neuro-
transmission alteration, mitochondria failure and in acti-
vation of programmed cells death (PCD). Our recent data 
indicated the significant changes of nitric oxide/cGMP 
signaling pathway leading to enhancement of PLA2, cy-
clooxygenases (COX) an lipoxygenases (LOX) activity. 
Inhibitors of 12-LOX and all isoforms of COX(s) signifi-
cantly improved the cognition in animal model of AD. 
The important role of ASN in enhancement of Aβ pep-
tides toxicity on cell viability/mitochondria function and 
PCD signaling pathways was indicated. The elucidating 
of Aβ and ASN interaction in pathomechanism of neu-
rodegenerative diseases may have significant implication 
for novel therapeutic approaches. 
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Human cystatin C (HCC), found in all body fluids with 
especially high concentration in the cerebrospinal fluid, 
is a potent inhibitor of papain-type cysteine proteases. 
HCC is detected in amyloid deposits in Alzheimer’s 
disease and Down syndrome. However, the amyloidog-
enic properties of cystatin C are dramatically increased 
in people with a single amino acid substitution in the 
HCC sequence (L68Q), leading to Hereditary Cystatin C 
Amyloid Angiopathy (HCCAA). The clinical manifesta-
tions of HCCAA include severe deposits of amyloid in 
the brain vasculature and massive brain hemorrhages 
leading to early death. HCC forms dimers, especially at 
high concentration, elevated temperature, or low pH. 
Protein crystallography has demonstrated that those 
dimers arise through 3D domain swapping, a process 
in which two protein molecules recreate the monomeric 
fold from secondary structure elements contributed, in a 
symmetric fashion, by both molecules. The structural ele-
ment that gets swapped on HCC dimerization comprises 
the β1-α-β2 N-terminal part of the molecule. By studying 
the structure of the dimers, we have designed two HCC 
variants whose monomeric fold should be stabilized by 
genetically engineered disulfide bridges introduced to 
connect the fragments that must separate on domain 
swapping. One of the mutants (stab1) has a disulfide link 
(L47C/G69C) between strands β2 and β3, while in the oth-
er mutant (stab2) the α helix is tethered to the β sheet. In 
agreement with biochemical experiments demonstrating 
that both stab variants are stable against dimerization, we 
have now solved the crystal structure of the stab1 protein 
revealing for the first time the architecture of monomeric 
human cystatin C. As predicted, the monomeric fold is 
reinforced by the C47-C69 disulfide bond. The structure 
shows the intact loop L1, which in the domain-swapped 
dimers serves as a hinge for the β1-α-β2 element and has 
altered conformation. Loop L1 is important because it 
is part of the N-terminus/L1/L2 epitope through which 
HCC inhibits its cognate cysteine proteases. The N-termi-
nal peptide has poor definition in electron density maps, 
in agreement with its conformational flexibility. Papain 
docking predicts stabilization of the N-terminus in one 
conformation on enzyme binding. Analysis of crystal 
packing shows that the monomeric molecules can aggre-
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gate via intermolecular β sheets but this interaction mode 
is of secondary importance as stab1 HCC is resistant not 
only to dimerization but also to amyloid fibril formation.
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Proline-Rich Domain in huntingtin may affect 
aggregation of N-terminal huntingtin fragments
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Variance of clinical presentation (i.e. age at onset) in Hunt-
ington’s disease (HD) can be only partially explained by 
the number of CAG repeats in the exon 1 of the HD gene. 
Thus, many attempts aimed at finding different genetic 
and environmental modifiers of Huntington’s disease 
are being undertaken. One of such potential modifying 
effects has been assigned to proline rich domain (PRD) 
which is located downstream the polyglutamine tract 
(polyQ) in the N-terminal huntingtin fragments (N-ter 
HTT). For at least some populations, it was established 
that polymorphism of proline repeats’ number in PRD is 
associated with clinical picture in HD patients. Moreover, 
deletion of PRD was previously shown to significantly 
change aggregation propensity of N-ter HTT. However, 
the exact effect of PRD deletion was variable and depend-
ent on epitope/reporter used for N-ter HTT analysis. The 
aim of this study was to verify significance of PRD for dif-
ferent aspects of N-ter HTT aggregation. We started with 
original N169-17Q and N169-146Q constructs. They were 
modified by deletion of the second proline tract in PRD 
(delP). To avoid results’ disturbance caused by fusion of 
N-ter HTT to large epitopes/reporters (e.g. GST, GFP), 
only short epitopes like c-myc and V5 were used. The 
original and deleted N169-17Q fragments did not aggre-
gate. Aggregation rate of the N169-146Q-delP construct 
seemed to be considerably increased. By contrast, co-ag-
gregation rate of different N-ter HTT fragments appeared 
not to be dependent on the presence of intact PRD domain. 
The only factor which influenced co-aggregation was the 
number of glutamine repeats in the polyQ domain. Two 
fragments with 146Q always co-aggregated, regardless of 
the epitope used. On the other hand, 17Q fragments were 
sequestered in aggregates formed by 146Q constructs, 
only in ~50% of co-transfected cells. Modification of PRD 
domain did not have an impact on morphology and cel-
lular distribution of aggregates. It seems that partial de-
letion of PRD affects aggregation propensity but not co-
aggregation rate of the N-ter HTT fragments. We plan to 
proceed further with different deletions of PRD. 
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Huntington’s disease (HD) is a neurodegenerative disor-
der associated with abnormal intracellular aggregation of 
mutated protein huntingtin (HTT). Although the normal 
cellular function of HTT is not precisely known, it seems 
to be implicated in the trafficking of synaptic vesicles. 
Among known interactors of HTT is a synaptic protein 
syndapin 1 (SDP1), involved in the endocytosis of synap-
tic vesicles in the presynaptic membrane. To evaluate the 
potential contribution of SDP1 to the pathogenesis of HD, 
we examined the presence of this protein in huntingtin 
aggregates and tested its ability to modulate the aggrega-
tion rate of mutant HTT. 
Immunofluorescence analysis of transfected neuronal 
cells HT-22 showed that SDP1 is not sequestered into ag-
gregates formed by the N-terminal huntingtin fragment 
with mutated (elongated) polyglutamine tract (Q146). 
However, we observed a strong effect of SDP1 on the abil-
ity of mutant HTT to form aggregates. The overexpres-
sion of SDP1 significantly decreased the HTT aggregation 
level, suggesting that the HTT-SDP1 interactions could 
inhibit the self-aggregation of mutant huntingtin. To 
identify the domains of SDP1 that contribute to the above 
phenomenon, we tested the effect of different amino acid 
sequence deletions on the SDP1-mediated inhibition of 
the HTT aggregation. Only the deletion of the N-termi-
nal FCH domain, responsible for protein oligomeriza-
tion, was able to reduce the anti-aggregational activity of 
SDP1, indicating that the SDP1 oligomerization process 
is essential for the ability of this protein to inhibit the ag-
gregation of mutant HTT. 
In summary, our results indicate that the functional defi-
cit of SDP1, postulated by other authors to explain the 
pathomechanism of HD, is not caused by the sequestra-
tion of this important synaptic protein into the aggregates 
formed by mutant HTT. On the other hand, the ability of 
SDP1 to inhibit the HTT self-aggregation, suggests its pos-
sible function as a modifier of neuropathological symp-
toms in HD and a potential target for future therapy.

*Bak D. and Kajma A. equally contributed to this work.
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TorsinA (TOR1A) belongs to the torsin family of AAA+ 
proteins and is an endoplasmic reticulum (ER) lumenal 
glycoprotein, mutated in early-onset torsion dystonia type 
1 (DYT1). A deletion of a single glutamic acid (delE302/303) 
near the C-terminus of this protein is responsible for all 
cases of the disease. The mutation promotes the forma-
tion of intracellular membrane inclusions and relocalizes 
torsinA to the nuclear envelope. Similar relocalization has 
also been demonstrated for the E171Q mutation within a 
conserved Walker B motif, but not for the K108A muta-
tion within the Walker A motif, although both conserved 
motifs are required for efficient ATP binding and hydrol-
ysis by the AAA+ proteins.To elucidate the relationship 
between the nature of molecular defect and the protein’s 
tendency to relocalize to the nuclear envelope, we created 
a series of TOR1A constructs with mutations affecting 
different conserved regions of torsinA. Besides the two 
previously studied mutations (delE302/303 and E171Q), 
only the C-terminal truncation at position 296 (296X) and 
two mutations within the sensor 1 motif (N208Q, N208A) 
lead to significant redistribution of torsinA from ER to 
the nuclear envelope. No such relocation was found for 
mutations affecting several other conserved regions. We 
hypothesize that the Walker B and sensor 1 motifs, both 
involved in ATP hydrolysis, cooperate with the C-termi-
nal tail when binding and/or releasing a substrate in the 
nuclear envelope. Such binding may arrest the protein at 
this location in case the conformational change associated 
with the ATP hydrolysis cannot be completed.
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Introduction: Excess of intracellular reactive oxygen spe-
cies (ROS) results in an environment that may modulate 
gene expression or damage of cellular molecules. These 
events are assumed to contribute to the process of car-
cinogenesis. An important role in defense strategy against 
ROS is played by antioxidants.
Material and methods: We measured lipid peroxidation 
product (thiobarbituric acid-reactive substances TBARS) 
and total antioxidant status (TAS) in serum of patients 
with oesophageal squamous cell carcinoma (OSCC) (n=37, 
mean age 57 years) and healthy subjects (n=35, mean age 
54 years). Concentrations of these parameters in serum 
of cancer patients were determined before surgical resec-
tion of oesophagus and 3 months after operation. Lipid 
peroxidation product like TBARS and total antioxidant 
status (TAS) were measured spectrofotometrically using 
chemical tests and kits.
Results: The mean levels of TBARS were significantly 
higher and the mean levels of TAS were significantly re-
duced in OSCC patients in comparison with control group 
(p<0.0001, for both cases). After oesophagectomy level of 
TBARS decreased, but was higher in comparison with 
healthy subjects (p<0.001), and TAS increased 3 months 
after surgery, but we observed significant differences in 
comparison with control group (p<0.001). Both indices 
were good indicators of cancer presence (ROC analysis) 
and they both normalized following oesophagectomy. A 
negative non-linear correlation between TAS and TBARS 
was demonstrated.
Conclusion: Oesophageal carcinogenesis is associated 
with serious oxidative stress. Surgery treatment of OSCC 
causes regression of cancerogenous mediators, and in 
consequence decrease of oxidative-antioxidative disor-
ders.
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Transforming growth factor β in 
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Extensive extracellular matrix remodeling of the vein 
wall is involved in the pathogenesis of varicose veins. 
The process is controlled by numerous factors, includ-
ing peptide growth factors. The aim of the study was to 
evaluate transforming growth factor β (TGF-β), its recep-
tor (TGFβR) and the MAP kinase pathway (ERK 1/2) in 
the wall of varicose and varicose veins complicated by 
thrombophlebitis, when compared to normal ones. Seg-
ments of normal, varicose and varicose veins complicated 
by thrombophlebitis were collected during varicose veins 
surgery in 17 patients (9 women and 8 men, 33 – 54 years 
age range). Expression and content of TGF-β1 were eval-
uated with Western blot and ELISA methods respectively. 
Expression of TGFβRII and ERK 1/2 was examined with 
Western blot method, whereas RT-PCR was employed to 
assess mRNA level of growth factor. Increased TGF-β1 
expression and content were accompanied by increased 
TGF-β1 mRNA level in the wall of varicose veins. TGFβRII 
and ERK 1/2 expression was demonstrated in the wall of 
diseased veins, however without any significant differ-
ences in comparison with the wall of normal veins. The 
overexpressed TGF-β1 in the wall of varicose veins via 
TGFβRII and the MAP kinase pathway may influence 
gene expression of enzymes involved in extracellular ma-
trix metabolism and play a role in vein wall remodeling, 
as well as in the disease pathogenesis.
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The increasing resistance against antibiotics is a major 
threat for infection-medicine. A detailed knowledge of 
both the antibiotic mechanisms and their binding sites 
is an important tool for the development of new class-
es of drugs and for avoiding functional overlaps. Since 
most of the antibiotics target the ribosome – about 70% 
— we optimized ionic conditions and the energy supply 
for the analysis of ribosomal functions yielding almost 
in vivo perfection, which then could be applied for the 
analysis of drug inhibition mechanisms. This means for 
example for a standard assay, viz. the poly(U)-dependent 
poly(Phe) synthesis, that the efficiency of Phe incorpora-
tion per ribosome was dramatically increased and thus 
allowed the determination of drug effects on the accuracy 
of the decoding process in the range of one error in 50 
to 15000 incorporations of amino acids. A coupled tran-
scription-translation system with the Green Fluorescent 
Protein (GFP) as reporter was developed in a way that 
the accuracy of protein synthesis could be assessed with-
out using radioactive isotopes (Iskakova MB et al., 2006, 
Nucleic Acids Res 34: e135).The improved conditions were 
applied for studies of a number of antibiotics and new 
features of their inhibition mechanisms. As important 
examples new features of Kasugamycin and aminoglyco-
side drug family will be discussed in details:Kasugamycin: 
this drug sometimes is counted under the large group of 
aminoglycosides, although it does not provoke mis-in-
corporations, a hallmark of aminoglycosides. We dem-
onstrated that kasugamycin inhibits exclusively the small 
ribosomal subunit 30S, specifically the P-site tRNA bind-
ing through perturbation of the mRNA-tRNA codon-an-
ticodon interaction near the E-site. Our data explain, why 
this drug does not inhibit the 70S-type initiation on lead-
erless mRNA (Schluenzen F et al., 2006, Nat Struct Mol 
Biol 13: 871–878). Aminoglycosides: contradicting data on 
aminoglycoside effects on inhibition of the A site could be 
resolved. We showed that aminoglycoside can under arti-
ficial conditions induce a back-translocation of ribosomes 
confirming recent results from another group, but we 
could demonstrate that this effect plays no role for the in-
hibition mode of this important group of drugs and can-
not be used to explain the bactericidal effect (Szaflarski W 
et al., 2008, J Mol Biol doi: 10.1016/j.jmb.2008.04.060).
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The Taq1B cholesteryl ester transfer protein (CETP) gene 
polymorphism is a determinant of HDL-C in healthy 
populations; this gene effect appears to be modified by 
environmental factors. We tested the effects of CETP 
gene polymorphism (Taq1B) on Lp(a) and LDL-C in off-
spring with positive family history of CDV. The correla-
tion between these lipoproteins concentration in differ-
ent genotypes was analyzed when considering the effects 
of sex, body fat mass and TC:HDL-C ratio. We enrolled 
young 151 boys and girls with a family history of arte-
rial hypertension, coronary heart disease, obesity in a 
first – or second-degree relative, aged 15-26 years. Off-
spring underwent a complete physical examination, in-
cluding measurement of arterial blood pressure, height 
and weight of body. Body mass index and waist-hip ra-
tio were calculated, and body composition (fat, lean and 
water values) was determined using Futrex 6000 appa-
ratus. Lp(a) concentration and TC, LDL-C and HDL-C 
levels was done with test kits from Dialab and Roche. 
CETP Taq1B genotyping was performed by PCR-RFLP 
analysis. The CETP genotype frequencies were, in boys: 
35.8, 46.9, 17.3% vs. in girls 32.8, 54.3 and 12.9% for B1B1, 
B1B2, B2B2 respectively. The presence of the B2 allele in 
girls was accompanied by an increase in body fat (BF). 
BF% was highest in B2B2 homozygotes (median = 26%; 
p<0.038). LDL and Lp(a) levels in offspring were higher 
(LDL boys p<0.05, girls p<0.015; Lp(a) boys p<0.007, girls 
p<0.025) in association with the B2 allele. For above-me-
dian values of BF% and Ch-C/HDL-C, B2B2 homozygotes 
demonstrated highest LDL concentrations. For TC:HDL-
C in boys ≤ or > 3.5, LDL levels were 80 and 140 vs. 60 
and 110 mg/dl in B1B1 homozygotes (p<0.026). Similar 
findings were obtained in girls. For TC:HDL-C ≤ or > 3.0, 
LDL levels were 75 and 98 vs. 63 and 83 mg/dl in B1B1 ho-
mozygotes (p<0.05). For BF% in boys ≤ or > 7%, LDL lev-
els 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 levels in B2B2 homozygotes were 70 and 88 vs. 
60 and 70 mg/dl in B1B1 homozygotes. In the case of off-
spring with a family history of CVD, carriers of the CETP 
B2 allele who are overweight, demonstrate increased 
body fat content, do not control their energy intake and 
diet, appear to be predisposed to the polymetabolic syn-
drome in spite of increased HDL-C concentrations acting 
anti-atherogenically. 
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Osteoprotegerin (OPG) a member of the tumor necrosis 
factor (TNF) receptor family together with a receptor acti-
vator of nuclear factor-kB ligand (RANKL) are implicated 
in pathogenesis of benign and malignant bone tumors. 
Beside bone resorption and formation markers OPG and 
RANKL may be useful in detection of bone metastases. 
RANKL-mediated mechanisms have been described for 
a variety of osteotropic malignancies including breast 
cancer, prostate cancer, squamous cell carcinoma as well 
as adult T-cell leukemia and neuroblastoma. The en-
hanced osteoclastic activation induce tumor-associated 
hypercalcemia, osteolysis and are often acompanied with 
pathologic fractures and severe pain. However clinical 
importance of OPG and RANKL in primary osseous such 
as osteosarcoma is not recognized. The aim of this study 
was the investigation of these two osteoclastogenic mark-
ers in patients with osteosarcoma. We studied 40 patients 
(11 girls, 29 boys) at the age 7-21 years with osteosarcoma 
during clinical treatment. The tested group consisted of 
two subgroups: 19 patients with favourable (regression) 
and 21 patients with unfavourable (progression) prog-
nosis. Healthy children (n=35, 15 girls, 20 boys) were the 
reference group. OPG, total sRANKL and C-telopeptide 
of type I collage (CTX) were measured by ELISA kits from 
Biomedica (Austria), Immunodiagnostic (Germany) and 
Nordic Bioscience (Denmark) respectively. The value of 
bone resorption marker CTX was lower by about 20% in 
children with osteosarcoma during preoperative chemo-
therapy than before treatment. The concentration of OPG 
in patients with osteosarcoma was unchanged. However 
we observed differences in osteoclastogenic markers 
between two tested subgroups of patients. At diagnosis 
higher concentration of OPG were found in patients with 
unfavourable than favourable prognosis (4.19±1.42 pmol/L 
vs. 3.04±1.02 pmol/L; p<0.05). In addition the concentration 
of OPG and total sRANKL were higher in patients with 
progression than in those with remission of disease (OPG 
4.87±1.08 pmol/L vs. 3.71±1.06 pmol/L; p<0.01 and RAN-
KL 4.04±2.07 nmol/L vs. 2.18±2.33 nmol/L; p<0.05). Our 
results suggest that in patients with osteosarcoma over-
expression of OPG and total sRANKL proteins can reflect 
the occurence of metastases. However further studies on 
bone metabolism with long-term observation of these pa-
tients are necessary to confirm a prognostic value of these 
osteoclastogenic markers. 
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Iscador P is the trade name of the anticancer extract 
produced from mistletoe grown on a pine. The main 
compounds responsible for bioactivity of iscador P are 
viscotoxins. They are highly basic and amphipathic 
cysteine-rich small proteins related to the family of thion-
ins. Numerous studies have proved that the bioactivity of 
thionins results from their electrostatic interaction with 
negatively charged phospholipids of the target mem-
brane, destabilization and final disruption of membrane 
integrity. The studies have revealed that free radicals 
have been implicated in viscotoxin-induced cytotoxicity, 
too. The aim of this study was to determine whether the 
vitamin E supplementation of iscador P treatment can 
prevent viscotoxin induced cytotoxicity.
Methods: The two-month-old mice were divided into 4 
groups, as follows: the control group, the iscador P-treat-
ed group, the vitamin E-treated group, and the vitamin E 
plus iscador P treated group. Cellular damage was evalu-
ated by measuring of lysosomal β-glucuronidase (b-GR) 
and N-acetyl-β-D-glucosaminidase (NAG) activity and 
making of studies of hepatocytes ultrastructure with use 
the electron microscope.
Results: The 3-day action of iscador P given in a dose 
0.1mg/kg b.w. caused a decrease in the activity of b-GR 
(to 67%, P<0.01) and NAG (to 66%, P<0.01) in the animal’s 
liver compared to the control value. No significant chang-
es in the activity of studied enzymes were noted in mice 
treated for 3 days with vitamin E in a dose 10 mg/kg b.w. 
Iscador P treatment combined with vitamin E caused de-
crease in the activity of examined hydrolases compared 
with the control level, however the decrease was less 
marked than in mice received iscador P alone. The activ-
ity of b-GR decreased to 78% (P<0.05) of control value and 
the activity of NAG to 74% (P<0.01). Electron microscope 
study revealed changes in ultrastructure of hepatocytes 
treated with iscador P. Mitochondria were increased in 
size and swollen (some single giant mitochondria were 
noted), significant decreased number of primary lyso-
somes (they are almost invisible). Any significant changes 
in ultrastructure of cell nuclei and endoplasmic reticulum 
were not revealed. Iscador P treatment combined with vi-
tamin E reduced the pathological changes compared with 
iscador P treatment only.
Conclusions: In these studies Vitamin E partially pre-
vented the alterations induced by iscador P, and this pre-
vention could be associated with the ability of vitamin E 
to prevent the increase in oxidative stress and to a mem-
brane protective effect.
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352 children with autoimmune thyroiditis and diabe-
tes mellitus were examined to evaluate the activity of 
enzymes (lactate dehydrogenase, glucose-6-phosphate 
dehydrogenase, alanine aminotransferase, aspartate 
aminotransferase), biochemilumenescention, glucose in 
blood using automatic biochemical analyzer «Architect 
C80000». Case histories and functional condition of the 
cardiovascular system of children (electrocardiography, 
cardiointervalography). 
Purpose: to determine special variability of biochemical 
indices in children with endocrine pathology and estima-
tion with the functional condition of the cardiovascular 
system before and after ozonetherapy. 
Results obtained and their novelty: For the first time 
shown that in children with immune thyroiditis and dia-
betes mellitus disorganization functional intercoupling 
between prooxidant-antioxidant system and activity fer-
ment exchange disappears under combined influence 
physiotherapy methods, one of which is a method ozono-
therapy. New are the results on complex and simultane-
ous study of the factors, characterizing condition oxida-
tions lipides (condition biochemilumenescention) and 
their intercoupling with activity lactate dehydrogenase, 
alanine and aspartate aminotransferase, glucose-6-phos-
phate dehydrogenase, glucose in blood children different 
groups before and after therapy. For the first time shown 
that method biochemilumenescention can be an informa-
tive and can be used as express-analysis for estimation of 
efficiency of therapy children different groups in condi-
tion baby sanatorium.
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The pathogenesis of intimal lesions, such as those found 
in atherosclerosis and post-angioplasty restenosis, has 
not been fully elucidated but the role of increased pro-
liferation and migration of vascular smooth muscle cell 
(VSMC) is well established. Recently, growing evidence 
implicates a role of cytomegalovirus (CMV) in the devel-
opment of vascular pathologies.
In our study we used CMV infected cultures of VSMC and 
adventitia (Adv) cells isolated from rat aorta. We investi-
gated the influence of CMV infection on VSMC and Adv 
cell migration induced by monocyte chemoattract protein 
1 (MCP-1), which is a potent proinflammatory factor.
The CMV infection led to a significant decrease in migra-
tion of both VSMC and Adv cells (60% and 40%, respec-
tively) as compared to control cells.
Our finding indicate that CMV infection may prevent 
VSMC and Adv cells migration and therefore neointima 
formation associated with vascular diseases.
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Tumor necrosis factor alpha (TNFα) is a proinflammatory 
cytokine implicated in the postischemic myocardial dys-
function and the development of heart failure (HF). Two 
distinct TNFα receptors are shed from cell membranes 
and circulate in plasma as soluble sTNFR1 and sTNFR2 
proteins. Our aim was to establish factors associated with 
plasma concentrations of TNFα and its receptors in pa-
tients with coronary artery disease (CAD). Since adeno-
sine inhibits the expression of TNFa, two common func-
tional polymorphisms in AMP deaminase-1 (AMPD1, 
C34T) and adenosine deaminase (ADA, G22A) were in-
cluded in the analysis.
Methods: 167 patients with CAD (aged 59±8 years, 80% 
men) were studied. Plasma TNFα, sTNFR1 and sTNFR2 
concentrations were measured with ELISA (R&D). PCR-
RFLP was used for genotyping. Glomerular filtration rate 
(GFR) was estimated by the simplified MDRD formula.
Results: Concentration of TNFα was positively corre-
lated with sTNFR1 (Rs=+0.43, p<0.00001) and sTNFR2 
(Rs=+0.33, p=0.00001). Correlation between  sTNFR1 and 
sTNFR2 was very strong (Rs=+0.85, p<0.00001).In the uni-
variate analysis common factors significantly associated 
with higher TNFα,  sTNFR1 and sTNFR2 were: lower 
GFR (Rs=–0.47 for sTNFR1, –0.43 for sTNFR2, and –0.24 
for TNFα), older age, higher B-type natriuretic peptide 
(BNP) — the plasma marker of HF, presence of asthma 
or chronic obturative pulmonary disease (COPD). Higher 
TNFα was also associated with higher NYHA class of HF 
symptoms, lower cardiac ejection fraction, presence of 
diabetes or metabolic syndrome, higher serum glucose, 
lower HDL-cholesterol. Higher sTNFR1 was associated 
with older age, female gender, higher NYHA class, pres-
ence of diabetes or metabolic syndrome, lower HDL. 
Higher sTNFR2 was associated with female gender. In 
the multivariate analysis the common independent pre-
dictors of higher TNFα, sTNFR1 and sTNFR2 were low-
er GFR, lower HDL and presence of asthma or COPD. 
Higher BNP was predictor of higher TNFα and sTNFR1; 
presence of metabolic syndrome was predictor of higher 
sTNFR1.There were no associations between AMPD1 
C34T or ADA G22A genotypes and TNFα or its receptors. 

No concentration correlated with the number of coronary 
arteries with lesions.
Conclusion: Concentrations of TNFα, sTNFR1 and 
sTNFR2 are not directly associated with the severity of 
lesions in coronary arteries but reflect the impairment of 
cardiac and renal function in patients with coronary ar-
tery disease.
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Introduction: Alcohol abuse is a significant social and 
health problem. Chronic (lasting years) alcohol intoxi-
cation causes damage to many organs, (e.g., the liver), 
leading to the change in the enzymatic activity, and blood 
concentration of different metabolites. Long — lasting 
alcohol intoxication results in disorders of metabolic 
processes in a human organism. The blood concentration 
of glycosaminoglycanes (GAGs) may reflect metabolic 
changes in extracellular matrix proteoglycans. 
The aim of the study: The aim of the study was to estab-
lish the dynamics of changes in blood concentration of 
GAGs during abstinence, after heavy drinking period.
Material and methods: The blood serum was obtained 
from 10 patients on day 1, 15, 30 and 49 of abstinence. 
GAGs were isolated from the blood serum, after release 
from accompanying proteins by enzymatic proteolysis. 
Released GAGs were determined according to Barbos’s I. 
et al. method (Glycobiologly 2003, 13: 647–653). 
Results: The study indicated the highest concentration of 
GAG in blood serum on day 1 of abstinence. It was by 
164% higher in comparison with day 15, 268% compared 
to day 30 and 336% in comparison with day 49 of absti-
nence.
Conclusion: My results suggest that GAG concentration 
in blood serum may reflect degree damage to proteogly-
cans of the extracellular matrix and improvement during 
abstinence. 
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The mechanism of collagen biosynthesis regulation is 
not fully understood. The finding that prolidase plays 
an important role in collagen biosynthesis and phos-
phoenolpyruvate inhibits prolidase activity “in vitro” 
led us to evaluate its effect on collagen biosynthesis in 
cultured human skin fibroblasts. Confluent fibroblasts 
were treated with milimolar concentrations (1–4 mM) 
of phosphoenolpyruvate monopotassium salt (PEP) for 
24 hours. It was found that PEP-dependent decrease in 
prolidase activity and expression was accompanied by 
parallel decrease in collagen biosynthesis. However, the 
experiments with inhibitor of PEP production, 3-mercap-
topicolinate revealed no direct correlation between col-
lagen biosynthesis and prolidase activity and expression. 
Since insulin-like growth factor (IGF-I) is the most potent 
stimulator of both collagen biosynthesis and prolidase 
activity, and prolidase is regulated by β1 integrin signal-
ing, the effect of PEP on IGF-I receptor (IGF-IR) and β1 
integrin receptor expressions was evaluated. It was found 
that the exposure of the cells to 4 mM PEP contributed to 
a decrease in IGF-IR and β1 integrin receptor expressions. 
The data suggest that PEP-dependent decrease of colla-
gen biosynthesis in cultured human skin fibroblasts may 
undergo through depression of α2β1 integrin and IGF-IR 
signaling. The hypothetical mechanism of the role of pro-
lidase in IGF-IR and β1 integrin receptor expressions and 
clinical significance of the process is discussed.  
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Heat shock proteins (Hsps) are immunodominant an-
tigens which play essential role in cell functioning. The 
expression of Hsps is upregulated in cells to protect them 
against stress conditions induced by heat shock, reactive 
oxygen species, bacterial infection or pro-inflammatory 
agents, such as e.g. TNF. Hsps are usually classified into 
five main groups and one of them is Hsp40. For three 
decades, DnaJ E. coli (Hsp40) has been suspected to par-
ticipate in development of rheumatoid arthritis (RA) in 
human body by autoimmune pathway. The aim of this 
study is to characterize the immune response directed 
against bacterial and human Hsp40 in RA patients. Us-
ing ELISA test we found elevated levels of serum anti-
bodies against DnaJ of E. coli and its human homologs 
Hdj2 and Hdj3, as well as separate domains of Hdj2 (N- 
and C-terminal region) in RA patients. In addition, using 
peripheral blood mononuclear cells (PBMCs) culture and 
flow cytometry technique, we analyzed T cells (CD4+, 
CD8+) proliferation in response to Hsp40 in RA patients 
and healthy controls. None of the Hsp40 stimulated T 
cells in comparison to control cells. Interestingly, Hsp40 
(bacterial and human) markedly inhibited divisions of T 
CD4+ cells in RA culture comparing to the control group 
(p<0.05). To explain this phenomenon, we measured cy-
tokine profile secreted by PBMCs in response to DnaJ and 
Hdj2. Using Th1/Th2 cytokine kit we observed that DnaJ 
and Hdj2 slightly stimulated secretion of anti-inflamma-
tory cytokine IL10 by PBMCs of RA patients. Moreover, 
DnaJ inhibited secretion of the main pro-inflammatory 
cytokine, TNFα in RA and healthy group, comparing to 
the untreated control. The obtained results indicate that 
bacterial DnaJ and human Hsp40 (Hdj2 and Hdj3) modu-
late immune response in RA patients by increase of anti-
Hsp40 humoral response, and suggest that DnaJ has an 
anti-inflammatory effect. 
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The atherosclerosis is a serious problem, especially 
among hemodialysed patients. One of the earliest steps 
in atherogenesis is the recruitment of blood monocytes 
into the arterial subendothelium. The monocyte chem-
oattractant protein-1 (MCP1), a CC chemokine, produced 
by endothelial cells, smooth muscles and macrophages 
in response to variety of mediators, is one likely signal 
involved in this process. The aim of this study was the 
assessment of MCP1 serum concentration in group of pa-
tients treated by maintenance hemodialysis (mHD) and 
finding factors that may influence its serum concentra-
tion.
To this study we included 70 patients treated by mHD 
(mean duration of HD 49.27±37.45 months). HD proce-
dures were performed 3 times a week for 4 hours with 
polysulphone capillary dialyzers using a dialysis bath 
containing 35 mmol/L of bicarbonate and with a regiment 
of i.v. iron (114±18 mg per week) and i.v. EPO (4200±470 
IU per week). The references values were obtained from 
20 healthy volunteers (HV group). Serum samples were 
drawn from fasting patients at the start of of the second 
HD of the week and from fasting HV. The MCP1 and the 
amino-terminal pro-brain natriuretic peptide (NT-proB-
NP) were evaluated by the ELISA method. The concentra-
tions of creatinine, total cholesterol, LDL-cholesterol and 
triglycerides were estimated by the routine laboratory 
tests.
In mHD patients both the concentration of MCP1 
(573.08±405.07 pg/ml) and NT-proBNP (152.2±68.6 
fmol/ml) was significantly increased (p=0.001, p=0.01) in 
comparison to HV group: MCP1 (193.75±72.49 pg/ml), 
NT-proBNP (35.6±21.3 fmol/ml). Serum concentration 
of MCP1 positively correlated with the duration of HD 
treatment (r=0.53, p=0,00001), and with serum concentra-
tion of creatinine (r=0.282, p=0.035). Between MCP1 and 
NT-proBNP, total cholesterol, LDL-cholesterol and trig-
lycerides no significant correlations were revealed. 
The hemodialysed patients shoved the propensity to the 
increased serum concentration of monocyte chemoat-
tractant protein-1, what can partly explain the increased 
atherogenesis phenomenon in this group of patients. The 
presence of the positive correlations between the serum 
concentration of MCP1, the duration of HD treatment 
and the serum concentration of creatinine suggest, that 
these factors may have an influence on the formation of 
the atherosclerotic plaques. 
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Cervical cancer is the most common malignant disease of 
the female reproductive organs. The most cervical can-
cers are associated with Human Papillomavirus (HPV) 
infection. The HPV types 16 and 18 belong to the high-
risk group and they were found in 50% and 20% cases of 
cervical cancers, respectively. HPVs are small, non-envel-
oped viruses with an approximately 8-kb circular genome 
encoding two structural proteins, L1 and L2, and several 
nonstructural proteins, E1, E2, E4, E5, E6 and E7. Two of 
them, E6 and E7 proteins are major transforming proteins 
of infected cells and are able to cause immortalization. 
E6 protein inactivates p53 protein whereas E7 inactivates 
retinoblastoma protein (Rb). Apicidin is an inhibitor of 
histone deacethylase (HDAC) and exhibits antiprolifera-
tive activity for various cancer cell lines via induction of 
CDK inhibitor p21WAF1/Cip1 expression and subsequent 
cell arrest at G0–G1 phase. 
In our work we investigated the effect of apicidin on 
HPV16-E6 and -E7 transcript and protein levels in SiHa 
cervical cancer cells expressing HPV type 16. 
Employing two molecular biology techniques: quanti-
tative real-time PCR and Western blot analysis, we ob-
served that apicidin significantly reduced HPV16-E6 and 
-E7 transcripts and protein levels without significant cy-
totoxic effect on SiHa cells. Apicidin also lowered HPV16-
E6 and -E7 transcript stability and significantly decreased 
these transcripts’ half-life from approximately 5 hours to 
2 hours and from 6 hours to 3 hours, respectively. Results 
from experiments with protein biosynthesis inhibitor 
suggest the involvement of an RNase and/or mRNA sta-
bilization protein in HPV16-E6 and -E7 transcript stabi-
lization.
Since the HPV type 16 is associated with most cervical 
cancer incidence and HDAC inhibitors are being tested 
in anticancer clinical trials, our observations may exhibit 
clinical significance.
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Fertilization is a highly complex process involving many 
proteins including integrins, CD9 and CD18 antigens lo-
cated in the oocyte cell membrane, and zona pellucida 
proteins ZP1, ZP2, and ZP3. Using reverse transcription 
and real-time quantitative PCR analysis we evaluated 
the transcript levels of αL, αM, β1, and β6 integrins, CD9 
and CD18 antigens, and pZP1, pZP2, pZP3 and pZP3α 
in oocytes isolated from prepuberal gilts (n=20) and mul-
tiparous sows (n=20). 
We found a significantly higher transcript content of αL, 
αM, β1, and β6 integrins, CD9 antigen, and pZP2 and 
pZP3 in prepuberal gilt oocytes compared to multiparous 
sow oocytes. However, we did not observe any signifi-
cant differences in contents of CD18, pZP1, and pZP3α 
mRNAs between oocytes isolated from these two groups 
of animals.
Our experiment suggests that a decrease in the level of 
oocyte transcripts encoding essential proteins involved in 
oocyte fertilization can be associated with increased por-
cine female age.
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The discovery of new members of sulfatase family (Sulfs) 
revived interest in these enzymes and their role in physi-
ology and pathology. Sulfs are secreted enzymes with en-
doglucosamine-6-sulfate activity against heparan sulfate 
and arylsulfatase activity. Recently, a number of studies 
has demonstrated upregulation of these sulfatases in 
cancer. Some in vitro studies have indicated that due to 
their action on heparin sulfate sulfatases prevent binding 
of various growth factors, such as vascular endothelial 
growth factor A (VEGF-A) and cytokines to the elements 
of extracellular matrix changing signaling pathways. The 
aim of our studies was to evaluate the activity of sulfatase 
in esophageal cancer patients and correlate it with the 
levels of circulating VEGF-A and FGF. The studies were 
conducted on 93 histologically confirmed squamous cell 
carcinoma of esophagus (ESCC) patients and 41 non-ma-
lignant controls (NC). The serum samples were obtained 
from patients treated in the Department of Gastrointes-
tinal and General Surgery of Wroclaw Medical Univer-
sity.For the estimation of sulfatase activity modified 
Singh method with p-nitrocatechol sulfate as a substrate 
adapted to microscale assay was applied. Commercially 
available immunoenzymatic tests were used for VEGF-A 
and FGF evaluation. The results are presented as median 
values with 95% CI. Mann-Whitney U test and Spear-
man’s correlation rank test for correlation analysis were 
applied. Sulfatase activity was elevated in ESCC patients 
(109; 99–113) in comparison with NC (81; 73–86), P<0.0001, 
but did not reflect the progression of the disease. Sulfa-
tase activity correlated well with the levels of circulat-
ing VEGF-A (r=0.30; P=0.004) but not with FGF (r=0.01; 
P=0.939). The obtained results confirm the in vitro find-
ings of other studies that sulfatase, preventing interaction 
of heparin-binding factors such as VEGF-A and not FGF 
with the elements of extracellular matrix, elevates circu-
lating VEGF-A levels, and may enhance angiogenesis.
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We have investigated the effect of DL-propargylglycine 
(PAG) on the combined activity of cystathionine β-syn-
thase (EC 4.2.1.22, CBS) and γ-cystathionase (EC 4.4.1.1, 
CST) in mouse liver homogenate. PAG acts as an irre-
versible inhibitor of γ-cystathionase. CBS and CST, py-
ridoxal 5’-phosphate (vitamin B6)-dependent enzymes, 
are widely distributed in animal tissues; in the liver, both 
enzymes contribute to H2S generation. Homoserine was 
used as the CBS substrate, in the 8 mM concentration in 
the incubation mixture. The levels of either direct and far 
products of the CBS- and CST-catalyzed reactions, such 
as cystathionine, cysteine and cystine, α-ketobutyrate 
and pyruvate, and reduced (GSH) and oxidized glutath-
ione (GSSG) were analyzed by the reserved-phase HPLC 
method, which is a modification of the method of Do-
minik et al. (2001). After 15 minutes of incubation with 
homoserine at 37°C, a considerable increase in the con-
centration of cysteine, α-ketobutyrate, pyruvate and GSH 
was observed in the liver homogenate. DL-propargylg-
lycine, 0.5 mM concentration in the incubation mixture, 
inhibited the activity of CST, what was demonstrated by 
the absence of α-ketobutyrate and pyruvate in the ho-
mogenate and reduced levels of cysteine and GSH. A dif-
ference in the cystathionine level, a direct product of the 
CBS-catalyzed reaction, between homogenates with and 
without DL-propargylglycine may be used for the evalu-
ation of the activity of CBS in mouse liver homogenate. 
The results show that the method may be used for the in-
direct study of the intensity of H2S generation in tissues. 
The activity of the CBS/CST enzymatic system measured 
in nmoles of α-ketobutyrate and/or pyruvate formed dur-
ing 1 minute of incubation, per mg of protein, was 0.56 
±0.07 and 1.51±0.10, respectively. 
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Background: Lactase dehydrogenase, LDH [EC 1.1.1.27], 
in catalytic enzyme in the last part of glikolisis. It is cy-
toplasmic enzyme, marker of many chronic illuess: car-
diopathy, hepatopathy and new growth. An influence 
of holoxan (cytostatic) and magnetic field on activity of 
dehydrogenase lactase, LDH, of humen line A549 in vitro 
was studies. The A549 is a line of cell culture that has the 
ability for megacolonies creation growning in continous 
contract with ground and other cells. The cells were ex-
posed to ELF magnetic field of complex shape generated 
by device used in medicine for magnetostimulation.
Material and Methods: The studies were carried out on 6 
experimental groups: gr. I – 30 min exposition per day/24 
h; gr. II – 30 min exposition per day/72 h; gr. III – only 
cytostatic (holoxan)/24 h; gr. IV – only cytostatic (holokx-
an)/72 h; gr. V – 30 min exposition per day plus cytostatic 
(holoxan)/24 h; gr. VI — 30 min exposition per day plus 
cytostatic (holoxan)/72 h. In two control groups (24 h and 
72 h) the cells grew without any influence of electromag-
netic field and cytostatic (holoxan). The influence of the 
ELF magnetic field and holoxan of dehydrogenase lactase 
in cells medium was investigated.
Results and Conclusions: Obtained results suggest that 
electromagnetic field can influence the activity of bio-
chemical nature function of humen line A549 in vitro. 
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Introduction: Submandibular glands (seromucous 
glands) play a main role in the production of saliva. They 
produce about 65% the total volume of saliva. Saliva con-
tains water, ions, lysozyme, amylase, epidermal growth 
factor, IgA immunoglobulins and mucins. Oligosaccha-
ride chains of glycoproteins and glycosaminoglycans of 
saliva and components of walls of oral cavity, are degrad-
ed by endo- end exoglycosidases. HEX is the most active 
of lysosomal exoglycosidases. There are some reports on 
the activity of HEX in saliva of patients with diabetes type 
2, however, no data were reported on the activity of HEX 
in saliva of patients with diabetes type 1. The aim of the 
study was to evaluate the concentration of HEX activity 
in saliva of children with diabetes type 1, in comparison 
with healthy children. 
Material and Methods: Non-stimulated saliva was taken 
from patients in the morning, before breakfast, via spit-
ting to the container. The study included 10 children with 
diabetes type 1, aged from 7 to 17 years and 10 healthy 
children, aged from 6 to 13 years — without diabetes and 
changes within submandibular glands in ultra sound 
examination. The concentration of salivary HEX activ-
ity (pKat/ml) was determined by colorimetric method by 
Marciniak et al. Absorbance was measured at the wave-
length of 405 nm, using the microplate reader ELx800 
of BIO-TEK, and computer programming KC Junior. In 
statistical analysis, p<0.05 was regarded as a statistically 
significant difference.
Results: The concentration of HEX activity is significantly 
higher in saliva of patients with diabetes type 1 than in 
controls (p=0.0159684).
Conclusion: Changes in salivary HEX activity of children 
with diabetes type 1, may reflect the metabolic disorders 
in the salivary glands in this disease. 
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in human cancer cell lines in vitro 

Renata Kontek1, Urszula Kalinowska-Lis2, 
Krzysztof. Grzegorczyk3, Regina Osiecka1, 
Bogdan Kontek4, Beata Łukasiewicz1

1Laboratory of Cytogenetics, Department of General Genetics, 
Molecular Biology and Plant Biotechnology, University of 
Lodz, Łódź, Poland; 2Department of Bioinorganic Chemistry, 
Medical University of Lodz, Łódź, Poland; 3Laboratory of 
Gastrointestinal Endoscopy, Wl. Bieganski Hospital, Łódź, 
Poland; 4Department of General Biochemistry, University of 
Lodz, Łódź, Poland
e-mail: Renata Kontek <renkon@biol.uni.lodz.pl>

Irinotecan (CPT-11) is a semisynthetic derivative of camp-
tothecin, which effectiveness and toxicity heve been ex-
tensively investigated in colorectal cancer. Its anticancer 
activity is based on specific blockade of topoisomerase 
I. Due to its different mechanism of action, irinotecan is 
used in polychemotherapy. Combination chemotherapy 
has become the mainstay treatment regimen for the vast 
majority of clinical cancers. A drug combination that is 
of significant interest clinically comprises topoisomerase 
I inhibitors (e.g., CPT-11, topotecan or SN-38) in combina-
tion with platinum-based chemotherapeutic drugs (e.g., 
cisplatin, carboplatin and derivatives). Such combinations 
have been reported to be synergistically active against 
many tumor cell lines, including colorectal, leukemia, 
ovarian, squamous-carcinoma, small cell lung cancer and 
non-small cell lung cancer (NSCLC). Incubation of A549 
and HT29 cells in the tested complexes increased the mi-
gration of DNA fragments which indicates that they in-
duced DNA break. Complexes of irinotecan with cis-DDP 
analogues (cis-[PtCl2(4-pmOpe)2] and trans-[PtCl2(4-
pmOpe)2]), especially the latter one proved to be more 
reactive than irinotecan alone. This points to the fact that 
cis-DDP analogues exhibit important anticancer activity 
and highlights the more pronounced effects of combina-
tion chemotherapy in cancer treatment. The compounds 
induced DNA damage at different levels depending on 
the cell types which show differences in the sensitivity of 
those lines to the tested complexes. This was confirmed 
in the present research, where HT29 cells proved signifi-
cantly less sensitive to the tested compounds. 
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Renal failure patients suffer from impaired glomerular 
filtration leading to the accumulation of so-called uremic 
toxins, mostly urea. Plasma urea can undergo spontane-
ous degradation to cyanate ion (OCN–) that is responsible 
for carbamoylation of proteins. The cyanate can irrevers-
ibly inhibit neutrophil myeloperoxidase increasing a risk 
of urinary tract infections in renal failure patients. It is 
also supposed that OCN– can wind up in uremic dysfunc-
tion of granulocytes and accelerated atherogenic com-
plications. Since the increase in cyanide level in uremic 
plasma remains unexplained so far, we decided to study 
the effect of OCN– on activity of rhodanese, the enzyme 
catalyzing cyanide detoxification. Cyanide can react with 
nucleophilic groups: –SH, –NH2, –OH and –COOH. As 
rhodanese has the –SH group in its active center, cyanate 
can potentially influence the activity of this enzyme. Rho-
danese (thiosulfate : cyanide sulfotransferase, EC 2.8.1.1) 
transfers sulfur to nucleophilic acceptors, like –CN–, fer-
ric-sulfur centers (FeS)n, tRNA and –SH-group-contain-
ing proteins, thereby modulating their activity.The aim of 
the present studies was to determine the effect of potassi-
um cyanate on catalytic activity of pure rhodanese (TST) 
and on activity of rhodanese (TST) and mercaptopyru-
vate dehydrogenase (MPST) in rat liver homogenates. 
Rhodanese activity was measured by the colorimetric 
method of Sörbo, based on sulfane sulfur transport from 
thiosulfate to cyanide with thiocyanate formation (SCN–). 
The thiocyanate forms a colored complex with Fe+3 ions. 
Initial reaction velocity was determined based on SCN– 
concentrations formed in reaction mixtures at constant 
KCN– concentration (75 mM) and different thiocyanate 
concentrations (5–250 mM) in 45 M phosphate buffer pH 
7.4. Reaction was initiated by TST addition. Samples of 
reaction mixture were collected at different times (2–15 
min) and were mixed with a constant volume of formal-
dehyde; then color reaction was induced.Initial reaction 
velocity in incubation mixtures differing in S2O3

2– con-
centrations was calculated from parameters of a tangent 
of the kinetic curve (thiocyanate formed vs. time) using 
SIMFIT software. The present study proves for the first 
time that cyanate is a competitive inhibitor of pure rhoda-
nese. OCN– suppresses also the catalytic activity of both 
rhodanese and MPST in rat liver homogenates. The re-
sults suggest that cyanate can be included among uremic 
toxins. 
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The emergence of antibiotic resistance among patho-
genic bacteria has led to efforts to find alternative anti-
microbial therapeutics to which bacteria will not easily 
develop resistance. One of these may be the combination 
of nontoxic photosensitizers and visible light, known as 
photodynamic therapy. Staphylococcus aureus is one of the 
most important etiological factors responsible for noso-
comial infections. Some of them may be life-threatening, 
especially in the case of immuno-compromised patients, 
causing bacteremia, endocarditis, sepsis or toxic-shock 
syndrome. It seems that photodynamic inactivation (PDI) 
may be an effective and alternative therapeutic option 
against both methicillin resistant (MRSA) and methicillin 
sensitive (MSSA) S. aureus strains. While it is known that 
S. aureus is generally susceptible to photodynamic inacti-
vation, the factors that determine variation in the degrees 
of killing are unknown. The aim of this project was to 
analyze the bactericidal effect of PDI using protoporphy-
rin diarginate (PPArg2) sensitizer against 40 MRSA and 
40 MSSA clinical strains as well as three isogenic pairs 
of wild-type and mutant strains deficient in multidrug 
resistance pumps to examine the effects of uptake and ef-
flux pumps on susceptibility to photodynamic inactiva-
tion. For further investigation, the NorA pump inhibitor, 
reserpine, was used to determine whether PPArg2 could 
be the substrate for the resistance pumps and if it influ-
ences its penetration of microbial cells. The determination 
of the phototoxicity of PPArg2 against human dermal fi-
broblasts was also performed.
It was confirmed that the bactericidal effect of the PDI is 
strain-dependent as it ranged from 0 to 5 log10-unit reduc-
tion in viable counts. However, neither the uptake stud-
ies nor the efflux pump analysis explained such a phe-
nomenon. Additionally, the reserpine-based investigation 
proved that PPArg2 is not the substrate for studied resist-
ance pumps. Nevertheless, the correlation between the 
biofilm production ability and different strains response 
to PDI has been observed. Incubation with 10 μM fol-
lowed by illumination yielded a 3.6 log10-unit reduction 
in the viable count for S. aureus. At the same experimental 
conditions, only 22.5% of the fibroblasts were photoin-
activated. These results suggest that the protoporphy-
rin diarginate-based PDI exerts a high bactericidal effect 
against S. aureus strains without harming eukaryotic cells 
and could be the alternative therapeutic option.
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3-Mercaptopyruvate sulfurtransferase (MPST, EC.2.8.1.2) 
conjugated with cysteine aminotransferase, rhodanese 
(EC.2.8.1.1), cystathionine β-syntase (CBS, EC.4.2.1.22) 
and cystathionine γ-lyase (cystathionase, EC.4.4.1.1) par-
ticipate in L-cysteine desulfuration. Both CBS and cys-
tathionase are involved in the generation of H2S, which 
is a neurotransmitter. Samples of brain, selected for study 
if an examination performed by the attending pathologist 
within 24 h of death was macroscopically normal, were 
collected from patients between 40–60 years of age. Death 
causes were as follow: crash accident, alcoholism, cancer, 
vascular disease and death by hanging. The intensity of 
L-cysteine desulfuration depends on brain region and 
changes with age. The highest MPST activity was found 
in hippocampus, hypothalamus and thalamus and the 
highest rhodanese activity in cerebellum, hypothalamus 
and thalamus. The level of cysteine, cystine, reduced and 
oxidized glutathione and cystathionine were determined 
by the HPLC method. It was found that, in a given brain 
region, a higher level of cysteine was accompanied by a 
higher level of glutathione and cystathionine and a high-
er MPST activity. However, the values of MPST activity 
were different depending on the cause of death. It was 
also observed that a higher level of sulfane sulfur was 
correlated with a lower activity of MPST and vice versa, 
what was especially pronounced in cerebellum, thalamus, 
hypothalamus and nuclei subcortical, in the case of alco-
holism, cancer and vascular disease. The level of sulfane 
sulfur and the activity of rhodanese were lower in all the 
investigated brain regions in the case of death by hanging 
in comparison to the crash accident. It seems possible that 
sudden inhibition of oxidation processes in tissues due to 
disruption of oxygen flow can cause reduction of sulfane 
sulfur and generation H2S. It should be explain whether a 
decreased level of sulfane sulfur and increased hydrogen 
sulfide level can be correlated with the inhibition of the 
activity of rhodanese, as in the case of cystationase. 
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A long term stress is known to induce a state of blood 
hypercoagulability. Acute stress includes release of 
epinephrine (adrenaline, EPI), a hormone which en-
hances platelet aggregability and elevetes thrombin-an-
tithrombin complexes level. Mechanism of epinephrine 
evoked hypercoagulability is not clear. Epinephrine acti-
vates the α2A-adrenergic receptors in platelets. Activation 
of this receptor results in the rise of Na+/H+ exchanger 
activity. Our previous studies indicated that accumula-
tion of Na+ in platelets, mediated by activated Na+/H+ ex-
changer (NHE) may result in generation of procoagulant 
activity. 
The aim of this study was to determine whether adrena-
line is able to evoke in human platelets procoagulant 
response due to activation of NHE. It was found that 
treatment of platelets with EPI (0.1–10 μM) resulted in 
activation of NHE, aggregation, and development of pro-
coagulant response. As judged by thromboelastography 
(TEG), in whole blood, epinephrine (10 μM) reduced clot-
ting time and augmented the clot strength. Addition of 
5-(N-ethyl-N-isopropyl)amiloride (EIPA, selective NHE 
inhibitor), or phentoloamine (α-adregenic antagonist) 
abolished this effect. We showed that EPI produces, dose 
and time dependently, procoagulant response measured 
as phospholipid-dependent thrombin generation. This 
response was weaker then that produced by collagen or 
monensin (mimcs NHE) and less pronounced following 
the inhibition of NHE by EIPA. Flow cytometry studies 
revealed that in vitro platelet treatment with EPI results 
in enhanced expression of phosphatidylserine (PS). EPI-
evoked PS-exposure was dose and time dependent, in-
hibited by EIPA or phetoloamine and weaker than that 
produced by collagen. Epinephrine did not affect the PS 
exposure when the cells were suspended in Na+ depleted 
medium. It is concluded that prolong treatment of plate-
lets with epinephrine results in a procoagulant response, 
which may occur as a consequence of Na+ influx medi-
ated by NHE.
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Activation of platelets by physiological stimulators is as-
sociated with rapid (seconds) transformation of resting 
discoid cells into irregularly shaped objects with numer-
ous pseudopodia (shape change). Although this phenom-
enon is initiated by the reorganization of cytoskeleton it is 
expected to be tightly coupled with distending of plasma 
membrane and rapid rise in cell volume. We have con-
firmed this notion by showing that platelets activated by 
thrombin or collagen augment their volume and take up 
tritiated water. The mechanisms governing rapid water 
uptake by activated platelets are largely unknown. This 
study was undertaken to test hypothesis that aquapor-
ins (AQPs) may be involved in platelet responses facili-
tated by distending plasma membrane, i.e. shape change 
and secretion. AQPs, are membrane proteins mediating 
a rapid transport of water across cellular membranes. 
Although AQPs are found in a wide variety of human 
cells, including erythrocytes and leucocytes, their func-
tion in blood platelets has never been studied before. In 
our study we employed three recognized AQPs blockers: 
phloretin, tetraethylamonium chloride (TEA), and tetra-
chloroauric acid (HAuCl4). It was found that in platelets 
all these blockers dose dependently (phloterin: 25–50 
μM, TEA: 2–10 mM, HAuCl4: 40–340 μM) reduced water 
uptake as well as their swelling evoked by monensin or 
by hypotonicity. In platelets stimulated by collagen, all 
employed AQPs inhibitors at the concentrations block-
ing platelet swelling, strongly reduced shape change as 
well as the secretion from dense bodies and lysosomes. 
All AQPs inhibitors slightly attenuate platelet aggrega-
tion evoked by collagen. Direct comparison of the effect 
of AQPs inhibitors on aggregation and secretion indicate 
that secretion is much more susceptible to the inhibitory 
action than aggregation. Selected concentrations of TEA 
(2 mM) and HAuCl4 (40 μM) significantly reduced plate-
let secretion without any effect on platelet aggregation. 
We conclude that in activated platelets AQPs may play a 
role in secretory process and shape change.
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This study was undertaken to compare the anticoagulant 
potency of commonly used antiplatelet (tirofiban, eptifi-
batide, aspirin, dipyridamole, alprostadil) and antithrom-
botic (hirudin, heparin, fraxiparine, bivalirudin) drugs on 
the kinetics of clot formation measured in freshly collect-
ed citrated blood using computerized thrombelastogra-
phy (TEG). Coagulation was triggered by recalcification 
(Ca2+) alone (reflects thrombus formation on vessel im-
plants or following endothelium damage) or by the ad-
dition of tissue factor, TF, (imitate thrombus formation 
on the ruptured atherosclerotic plaque) in blood samples 
preincubated with the maximal therapeutical concentra-
tions of the tested drugs. We measured three parameters 
of the TEG trace: the clotting time (CT), the alpha angle 
(α), and the maximum firmness of the clot (MCF). The CT 
is measure of the availability of factors necessary for clot 
formation. The α angle represents the acceleration of fi-
brin build-up and cross-linking. MCF reflects the strength 
of the clot, and is dependent on the number and function 
of platelets.
It was found that none of the investigated drugs com-
pletely reduced clot formation triggered by Ca2+ or TF. 
Heparin and bivalirudin were found to be the most po-
tent (prolong CT and reduce α angle) inhibitors of clot 
formation triggered by Ca2+ or TF, respectively. Dipyri-
damole and Alprostadil did not affect calcium and TF-
induced coagulation. Aspirin appreciably reduced clot 
formation (prolong CT and reduce α angle) triggered by 
Ca2+ and was without any effect on coagulation initiated 
by TF. Only GPIIb/IIIa blockers (tirofiban and eptifibati-
de) strongly (30–40%) diminished MCF parameter of TEG 
profile obtained by TF-activation. In comparison to an-
tiplatelet drugs, anticoagulants appreciably stronger af-
fected (prolong CT and diminish α angle) clot formation 
triggered by Ca2+ or TF. Combination of low (50% of max-
imal doses) of tirofiban and heparin or bivalirudin result-
ed in TEG profile similar to that obtained in the presence 
of therapeutic concentrations of heparin. In comparison 
to fraxiparine, heparin much stronger prolong CT and 
reduced MCF and α angle in TEG profiles obtained by 
TF or Ca2+ activation. Important practical consequence of 
this study is a notion, that thrombus formation initiated 
following rupture of atherosclerotic plaque may be most 
effectively reduced by the combination of heparin or di-
rect thrombin inhibitors with tirofiban.
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Homocysteine (Hcy), a sulfur-containing, cytotoxic amino 
acid. Numerous epidemiological studies have reported 
that even moderate hyperhomocysteinemia is a risk fac-
tor, associated with cardiovascular diseases, neuropsy-
chiatric disorders, complications of pregnancy. 
A number of early experiments suggested a relationship 
between methyl group metabolism and the exocrine se-
cretion of the pancreas. These included nutritional stud-
ies showing that ethionine (the ethyl analog of methio-
nine which inhibits cellular methylation reactions), is a 
specific pancreatic toxin (Capdevila A, 1997). 
S-Adenosylhomocysteine (SAH) is precursor of Hcy is a 
endogenose inhibitor of probably all methyltransferase 
reactions. Under hyperhomocystein condition equilibri-
um of reaction (SAH ↔ Hcy + adenosine) shift to forma-
tion of SAH. For that matter in vitro addition of adenosine 
and Hcy result in the inhibition of amylase secretion in 
isolated pancreatic cells. 
The aim of the studies was to measure the concentration 
of plasma Hcy (HPLC methods) under acute, necrotizing 
and chronic pancreatitis. 
The normal range for total plasma Hcy in adults is 
7.69–10.54 (average of 8.53) μM/L (before) and 5.67–7.65 
(6.39) μM/L after 10 days of appropriate vitamin (B9, 
B12) diet. Homocystein level in blod plasma under acute 
pancreatitis is 14.99±1.38 μM/L and not considerably 
modify at 3–5 days of standard treatment. Under necro-
tizing pancreatitis level of total plasma homocysteine is 
13.93±2.69 μM/L (befor treatment), 17.66±3.57 μM/L (3 
day) and 14.74±3.86 μM/L (5 day of treatment). Chronic 
pancreatitis – 14.36±2.68 μM/L (1 day), 12.20±1.88 μM/L 
(3 day), 11.07±1.53 μM/L (5 day of treatment).
Our findings suggest that severe hyperhomocysteine-
mia could associated with all forms of pancreatitis and 
this findings support our hypothesis that hyperhomo-
cysteinemia is a one of major risk factor for pancreatitis 
development.
References:
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Nasal polyps are the most common benign intranasal tu-
mor and they can be associated with allergy and infec-
tion. Fibroblasts are the main component of nasal polyps 
structure so the excessive proliferation and apoptosis’ 
disorders of this cells – being the source of inflamma-
tory mediators too — may influence polyps formation. 
For this reason, drugs restricting fibroblast cells division 
and they elimination arouse great interest. Derivatives of 
vitamin D belong to drugs of this kind. Numerous stud-
ies show the antiproliferative properties of this deriva-
tives with reference to many cells of human body. Calci-
triol (1,25-dihydroxycholecalciferol) is the active and the 
strongest vitamin D3 metabolite, which control the cal-
cium concentration in plasma. However, Tacalcitol (1,24-
dihydroxycholecalciferol) is mainly known as the inflam-
matory reactions suppressor – it restrict the cytokines 
production and the stimulated lymphocytes T prolifera-
tion. The aim of this study was to show: first, the influ-
ence of Calcitriol and Tacalcitol on pro-apoptotic genes, 
BAX and FAS, expression and anti-apoptotic gene BCL-2 
expression in nasal polyp fibroblasts in culture; second, 
compare the influence of Calcitol and Tacalcitol on nasal 
polyp fibroblasts in culture. Nasal polyp fibroblasts were 
cultured in RPMI 1640 medium. Total RNA was prepared 
from cells using TRIzol Reagent from Invitrogen (USA). 
To analyse the BCL-2, BAX and FAS gene expression, real-
time quantitative polymerase chain reaction (RT-QPCR) 
was performed in this studyAccording to the sequence 
data (GenBank accession number NM 000376) and the 
Primer Express™ v. 2.0 computer program (PE Applied 
Biosystems, USA) specific primers were designed. The 
specificity of the RT-PCR method was confirmed by poly-
acryloamide gel electrophoresis and melting temperature 
(Tm) of RT-PCR-amplified products.The results showed 
reduced BAX and FAS gene expression and increased 
BCL-2 gene expression. More significant changes of gene 
expression level were observed in cell cultures incubated 
with Calcitriol. The obtained results suggest rather the 
regulatory impact of both Calcitriol and Tacalcitriol on 
nasal polyp fibroblasts cell cycle (proliferation inhibition) 
than the pro-apoptotic action.
Acknowledegements:
This study was financed from Educational Resources for 2007–
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We examined the influence of single administration of 
composition of taurine, L-tryptophan and BCAAs on 
the content of free amino acids and related compounds 
in blood plasma of rats undergoing chronic ethanol in-
toxication (ChAI). The levels of the compounds of interest 
were assayed using HPLC in blood plasma 1 h after the 
beginning of dark phase.
We found the ChAI lasting 3 monthes (7 g/kg a day) of 
male rats under artificial light/dark cycle (12/12 hrs) to 
decrease the content of glycine, methionine, histidine, 
and 3-methyl-histidine in blood plasma, while increase 
the level of tyrosine. Also BCAAs/AAAs ratio reduced 
under ChAI, which may result in an impairments of 
BCAAs transport in brain (where the role of BCAA in-
volves maintenance of neurotransmitter glutamate at a 
relatively constant level) and reduction of AAAs clear-
ance from central nervous system. Reduced level of his-
tidine and its metabolite 3-methyl-histidine may indicate 
accelaration of histamine synthesis caused by ChAI. 
A single administration of taurine, tryptophan and BCAAs 
solution (600 mg/kg, intragastrically) 12 hrs prior the de-
capitation led to normalization of levels of glycine, me-
thionine, histidine, and 3-methyl-histidine, thus neutral-
izing the majority of the effects of ChAI. Also there was a 
tendency of normalization of BCAAs/AAAs ratio (lack of 
significant difference with control values by Tuckey HSD 
test). Other effects of composition include increasing lev-
els of taurine, isoleucine, leucine, tryptophane (obviously 
due to its exogenous income), as well as citrulline, alanine 
and phenylalanine, and decreasing content of glutamine 
and lysine. Such a profound impairment in amino acids 
pattern may partly account for short term of observation 
after the administration of the composition (1 hour).
These results indicate that composition of L-tryptophane, 
taurine and BCAAs prevents a number of metabolic ef-
fects of ChAI involving amino acid metabolism and 
transport, but induces itself amino acids imbalance in 
blood plasma.
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Several 5-alkylaminotriazoloacridinones synthesized in 
our laboratory revealed significant and clearly differenti-
ated cytotoxic activities against selected tumor cell lines 
in vitro and expressed strong antitumor activity against 
transplantable animal tumors, particularly leukemias 
and colon carcinomas. 
In our studies directed to elucidate the molecular mecha-
nism of the antitumor action of triazoloacridinones the 
metabolic activation is assumed to be a preliminary crucial 
step of their action and it is followed by covalent binding 
of activated metabolite with cellular macromolecules. We 
showed earlier that these compounds was metabolized 
with peroxidase enzyme giving rise dealkylated products 
and those of dimer-like structures.
In this work we presented the studies on enzymatic trans-
formations of four triazoloacridinone derivatives with rat 
and human enzymes of microsomal fractions and with 
E.coli recombinant human izoenzymes of cytochrome P-
450. The compounds C-1305, C-1303, C-1299 and C-1533 
differed in the structure of the side chain at position 5 of 
triazolacridinone core and they were hydroxy- or meth-
oxy- derivatives at position 8. 
The compounds were incubated with the selected en-
zymes by 30 to 90 minutes and then the reactions were 
stopped in order to HPLC analysis with UV-vis and ESI-
MS detection. The structures of metabolites were pro-
posed.
The obtained results indicated that human microsomal 
enzymes were much less than rat microsomes active to-
wards the studied compounds. The metabolites obtained 
with microsomal enzymes were shown to be the products 
of demetylation on the side chain and with the addition-
al hydroxyl group in the acridinone core. The structure 
of the side chain influenced the presence of demethyla-
tion products. However, human recombinant enzymes 
CYP1A2, CYP2C19 and CYP3A4 did not catalyze any 
metabolic transformation in compound C-1305, whereas 
C-1303 was transformed with CYP2D6, and C-1299 with 
all CYPs considered. Compound C-1305 was also shown 
to inhibit CYP1A2 and CYP3A4 isoenzymes whereas 
CYP2D6 and CYP2C19 did not.
In conclusion, although the structures of the studied 
triazoloacridinones differed only in small extend, the 
presented studies revealed that the drug-enzyme interac-
tions of each compound was individual, particularly in 
the case of isolated P-450 enzymes. What is more, the in-
hibition of CYP enzymes indicated the significant role of 
drug-drug interactions in the potent antitumor therapy of 
selected triazoloacridinones.
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Background: Imidazol is cornerstone of many pharma-
cological substances with different molecular working 
mechanisms. Imidazoline receptors do not make up uni-
form group of glikoprotein. Two subtypes of imidazolin 
receptors were identified: I1 (controlling through the cen-
tral regulation on pressure of blood) as well as I2 – show-
ing neuroprotection proprieties for cerebral ischemia. 
Both mentioned subtypes of receptors are related with 
the cascade of signals transmission dependent on cAMP 
and protein G. 
Material and methods: Eksperiments were performed on 
perfused rat tail arteries. Using classical pharmacomer-
tric methods the relationship between concentration-re-
sponse curves (CRCs) for imidazol were analyzed. The 
reactivity of the rat tail artery in response to imidazol, 
imidazol and ODQ, 7-nitroindazol, indometacine, D609 
were measured as an change of perfusion pressure. 
Results: Imidazol in range of concentrations from 10–7 to 
10–5 M/kg caused the increase of the systolicand diasto-
lic blood pressure. Maximum of the blood pressure in-
crease after the addition of imidazol for n=18 numbered 
meanly 47 (+/-12) mmHg. The imidazol in concentration 
2.29(±0.76)×10–6 M/kg used as control value. After the ap-
plication of ODQ — inhibitor of guanylane cyclase in con-
centration 10–6 M/kg the ED50 value numbered 5.09×10–7 

(±0.96) M/kg and Emax in comparison with control value 
increase about 6 percent. Similar results were obtained af-
ter the use of 7-Nitroindazol – inhibitor synthesis of nitric 
oxide in amounts 10–6 M/kg. The value of ED50 after used 
of 7-Nitroindazol numbered 4.12×10–7 (±1.14) M/kg and 
was higer about 21 percent in comparison with control. 
Conclusion: 1. Increase of arterial pressure caused by im-
idazol is independent on prostaglandins synthesis. 2. NO 
produced in endothelial cells reduces influence of imida-
zol on reactivity of vessels. 3. The efect of imidazol does 
not dependent on fosfolipase C (PLC) activity and IP3. 
.
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Gastric inflammation and duodenal ulcer are widespread 
in our days. The amount of patients suffering from gastric 
ulcers is still increasing in the whole world as well as in 
Poland. The main factor provoking gastric and duodenal 
ulcers is Helicobacter pylori, which is the well recognized 
pathogen that chronically infects more than 50% of the 
world’s population. The course of disease is affected by 
bacterial virulence factors, as well as genetic predisposi-
tion and environmental factors of the hosts. Helicobacter 
pylori infection is characterized by extensive infiltration 
of neutrophils. Neutrophils may generate superoxide 
anion, hydroksyl radical and nonradical oxidants, such 
as hypochlorous acid, to kill invading microorganisms. 
An enzyme of great importance of neutrophils is my-
eloperoxidase. It is the key enzyme for the formation of 
hypochlorous acid from H2O2 in the presence of chloride 
ions. Hypochlorous acid is efficient oxidant, known to 
have several cytotoxic effects on bacterial cells. Variations 
in myeloperoxidase activity of neutrophils are genetically 
determined. A diallelic polymorphism at the promoter re-
gion of myeloperoxidase gene in position -463 bp was ob-
served, and is related to the transcription activity of this 
gene. The aim of this work was to elucidate the relations 
between the myeloperoxidase –468G→A polymorphism 
and the development of gastric inflammation and duo-
denal ulcer. In this purpose the examination of genomic 
DNA of patients, suffering from gastric and duodenal ul-
cer, was carried out. The myeloperoxidase polymorphism 
analysis was performed using PCR-restriction fragment 
length polymorphism method. There was found that the 
myeloperoxidase –468G→A polymorphism was associated 
with resistance to Helicobacter pylori and, it’s pathogenity, 
in gastric and duodenal ulcer disease. 
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Pentoxifylline (PTX), a phosphodiesterase inhibitor, is 
commonly used for treatment of microcirculation diseas-
es. It was claimed that PTX can induce heme oxygenase-1 
(HO-1) and that some effects of PTX are dependent on 
HO-1 activation. This possibility appears to be very im-
portant, as HO-1 promoter, and in consequence HO-1 ex-
pression level, is highly polymorphic in human popula-
tion, which could influence the efficacy of PTX treatment. 
Our aim was to verify this hypothesis. We demonstrated 
that PTX at the non cytotoxic doses (0.1 μM to 1.0 mM) 
did not induce HO-1 in human and murine monocytes 
(U937 and J774 cell lines), murine brain endothelial cell 
line (MBEC-1) and human umbilical vein endothelial 
cells (HUVEC). Instead, it concentration-dependently de-
creased HO-1 expression, both at mRNA and protein lev-
els. As expected, in all cell lines studied PTX significantly 
reduced production of tumor necrosis factor (TNF). This 
effect was independent of HO-1 activity, as demonstrated 
in cells treated with HO-1 activators (hemin, cobalt pro-
toporphyrin-IX, 15-deoxy-D12,14-prostaglandin-J2) and in-
hibitor (tin protoporphyrin) or in cells transiently or stably 
overexpressing HO-1. Finally, inhibition of TNF was the 
same in HUVEC cells of different HO-1 genotypes, with 
lower and higher basal and inducible HO-1 expression, 
showing that PTX is similarly efficient in carriers of more 
and less active HO-1 promoter variants. In mice, PTX ap-
plied intraperitoneally (10 mg/kg) for seven days did not 
influence HO-1 protein expression, as measured in the 
liver, kidney, spleen, heart, and skin tissues. Accordingly, 
the response of PTX treated animals to LPS (5 μg/kg, i.p., 
1.5 h) was the same in the wild type and HO-1 deficient 
mice. PTX in similar extent increased influx of leukocyte 
into peritoneal cavity, decreased production of TNF and 
reduced expression of VCAM-1 in vascular intima. In 
conclusion, PTX inhibits production of TNF and may de-
crease inflammatory reaction both in vitro and in vivo, but 
these effects are independent of HO-1.
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Atherosclerosis is increasingly considered to have an 
inflammatory component. Secretory phospolipase A2 
(sPLA A2) is an extracellular calcium dependent enzyme 
which catalyzes the hydrolysis of the ester bond at the 
sn-2 position of phoshoglicerides, forming free fatty acids 
(FFAs) and lysophospolipids. sPLA A2 is an acute-phase 
protein mediating decreased plasma HDL cholesterol 
and increased atherosclerosis. Phospolipase A2 affects 
inflammatory process by release arachidonic acid from 
phospolipids, which is a precursor for several chemical 
mediators including, prostanoids, leukotrienes and lyso-
phospolipids. A pathological role for PLA2 in inflamma-
tion is supported by the observation that PLA2 activity 
is markedly enhanced after treatment of cells with pro-
inflammatory cytokines and growth factors. The aim of 
this study was to evaluate the activity of PLA2 in sera of 
patients with a diagnosis of peripheral arterial disease 
(PAD) Subjects included in this study were 21 outpatients 
(7 women and 14 men), aged (58–69 ages) with PAD. In 
addition, 10 patients with PAD were given 20 mg Sim-
vastatin (ZOCOR) orally, once daily over a period of 3 
months. The control group consisted of 8 healthy male 
volunteers, aged 18–25 years. Blood samples were taken 
from all subjects after an overnight fast. PLA2 activities 
were assayed by measuring products formed in the re-
action mixtures under optimal experimental conditions 
for enzyme. Enzyme phospholipase catalytic activity was 
determined by means of a two-point method based on 
measuring changes in the concentration of free fatty acids 
released and extracted from the reaction mixture both be-
fore, and 20 min after incubation, and quantified spectro-
photometrically. Results were expressed in nanomoles of 
fatty acids released and extracted × min–1(mg protein)–1 = 
mU/mg of the enzyme preparations. Statistical analysis of 
the results (means, SD) was carried out using STATISTICA 
Program and significance was set at P£0.05. The activity 
of PLA A2 in sera of patients with PAD was significantly 
higher than in control group (10.3±1.8 vs. 7.0±1.1 mU/
mg, respectively). However, PLA2 activity was reduced 
in sera of patients with PAD treated simvastatin, but did 
not significantly differ from that found in sera of patients 
without simvastatin treatment and control group. These 
data demonstrate that PLA2 has proatherogenic role and 
the serum level of sPLA2 could be identified as a prognos-
tic parameter for developing of PAD events independent 
of other risk factors. 
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Rats lesioned shortly after birth with 6-OHDA are pro-
posed as a near-ideal model of severe Parkinson’s disease, 
because of non-lethality of the procedure, near-total de-
struction of nigrostriatal dopaminergic fibres and near-
total dopamine (DA) denervation of striatum. There are 
scarce data that in Parkinson’s disease activity, histamin-
ergic activity is increased in brain. Therefore the aim of 
this study was to determine histamine (H) content in the 
brain of rats which model Parkinson’s disease.
At 3 days after birth Wistar rats were pretreated with 
desipramine (20 mg/kg IP) 1 h before bilateral ICV ad-
ministration of 6-OHDA (67 μg base, on each side) or 
saline-ascorbic acid (0.1%) vehicle (control). At 8 weeks 
the levels of DA and its metabolites (DOPAC, HVA) were 
determined in striatum and frontal cortex by HPLC/ED 
technique. Also in the hypothalamus, hippocampus, fron-
tal cortex and medulla oblongata the level of histamine 
was analyzed by an immunoenzymatic method.
We confirmed that 6-OHDA decreased dramatically the 
level of DA and its metabolites in rat striatum and frontal 
cortex at 8 weeks. Also, the histamine level was increased 
significantly in hypothalamus, hippocampus and medul-
la oblongata. These findings demonstrate that the hista-
minergic system is altered in the brain of rats, lesioned to 
model Parkinson’s disease.
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Hepatitis C virus (HCV) is an RNA virus belonging to 
the Flaviviridae family. The positive single-stranded RNA 
of the virus encodes a 3010 amino acid long polyprotein. 
This polyprotein is processed into structural and non-
structural (NS) proteins. The cleavages are performed by 
cellular and viral proteases. A direct pathogenic or car-
cinogenic activity of isolated structural and NS proteins 
was demonstrated experimentally. Amongst the proteins 
encoded by the HCV genome, the NS3 protein seems to 
play an important role in carcinogenesis. 
Protein kinase C (PKC) represents a heterogenic family 
of proteins. Each kind of tissue and cell expresses an in-
dividual pattern of isoforms. Considering the known role 
of PKC in tumor promotion and carcinogenesis the inter-
molecular interaction of NS3 and host PKC is important 
to be examined. In the course of a HCV infection products 
of the viral genome appear in different compartments of 
the host cell. As a consequence, a direct interaction be-
tween viral and cellular proteins takes place. Such pro-
tein-protein interaction was observed with HCV NS3 and 
histone H1 as well as with core histones H2B and H4. The 
viral protein forms stable complexes with histones and 
affected their functions. Moreover, their property to act as 
substrates for serine/threonine protein kinases (PKA and 
PKC) was changed. 
We show that in overwhelming cases phosphorylation of 
H1 by PKC is affected through NS3 with IC50 values be-
low 1 μM. Furthermore, we present here that the interac-
tion of NS3 with histones results also in inhibition of the 
NS3 associated helicase activity with IC50 values in low 
nanomolar range. 
Therefore, histone binding may exert an important bio-
logical function in the cell. In conclusion, investigations 
concerning the mode of inhibition might lead to the de-
velopment of effective inhibitors based on the structure of 
histones. These substances could be potent antivirals and 
represent a novel therapeutic concept.
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Cross-reactive allergy is a contemporary hypersensitiv-
ity to different antigens which share common or identi-
cal epitopes. IgE antibodies bind to other allergen dif-
ferent than the allergen which induced its synthesis. In 
birch-apple syndrome IgE antibodies react with common 
epitopes of major allergens of apple (Mald1) and birch 
(Betv1). The IgE antibodies embrace 0.004% of the total 
fraction of serum Ig antibodies. Therefore the detection 
of specific IgE fraction in allergic patients by western 
blot method is difficult. We selected 20 allergic patients 
(6–18 years old) with birch-apple syndrome for studies 
of specific IgE recognizing Mal d 1 and Betv 1 proteins. 
They were selected by means of skin-prick-test, Immuno-
CAP assay and confirmed by immunoblot analysis. The 
immunoblot was performed with purified recombinant 
Mald1 and Betv1 allergens. Additionally two proteins: 
Mald3 and VrCSBP were used as controls. After protein 
transfer (Western Blot) or protein sprinkling (Dot Blot), 
membrane blots were incubated with serum of allergic 
patients. For detection of specific-IgE anti-human IgE-AP 
antibodies and two kinds of substrates for alkaline phos-
phatase: BCIP/NBT (Sigma) and CDP-Star (Sigma) were 
tested. In order to increase a sensitivity of IgE detection 
biotinylated anti-human IgE antibodies and streptavidin-
AP conjugate were used. We discuss here a sensitivity 
and usability of the above immunochemical methods in 
detection of IgE in allergic patients with apple-birch syn-
drome.
Conclusions: Immunoblotting method allows verification 
of cross-reactivity recognized by presence of specific IgE 
in UniCAP method. Dot BLOT seems to be more sensitive 
technique of specific IgE antibodies detection in patients 
with high content of IgE (> 2 class (>0.7 IU/ml)) than West-
ern BLOT. Immuno BLOT conditions can change protein 
conformation and consequently detection of the antigen 
interacting with IgE antibodies. 
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The CFTR-associated ligand (CAL), a protein expressed 
in all human tissues, is localized mainly in the Golgi ap-
paratus, where it probably takes part in the regulation of 
vesicle trafficking. Among proteins regulated by CAL is 
the cystic fibrosis transmembrane conductance regulator 
(CFTR). This makes CAL a potential modifier of clinical 
signs of cystic fibrosis – one of the most common auto-
somal recessive genetic diseases in the European popu-
lation. In this study, we tried to determine the localiza-
tion of CAL in a specific subcompartment of the Golgi 
apparatus. Additionally, we evaluated the contribution 
of different amino acid sequences of CAL to the subcel-
lular distribution of this protein.Immunofluorescence 
co-localization analysis revealed that the sub-Golgi dis-
tribution pattern of CAL shows considerable overlap 
with VTI1A and golgin-97, two proteins associated with 
the trans-Golgi network (TGN). Such co-localization sug-
gests a possible cooperation of these three proteins in 
processes taking place in TGN. Further analysis showed 
that the GRIP-like domain and the RKE motif within the 
second coiled-coil domain (CC2) of CAL are not critical 
for its localization in the Golgi. We also demonstrated 
that a fragment of CAL, containing only the CC2 domain 
and a fragment of the adjacent CR2 region (both essen-
tial for localization of CAL in the Golgi), is not sufficient 
to ensure correct Golgi distribution of the protein, which 
suggests that additional amino acid sequences of CAL are 
involved in this process. 
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The cystic fibrosis transmembrane conductance regulator 
(CFTR) is a product of a gene defective in cystic fibrosis. 
It functions as a chloride channel at the apical membrane 
of epithelial cells, although it seems to have an important 
function in non-polarized cells as well. Since polarized 
membrane localization of CFTR is regulated by proteins 
with the PDZ domains, we investigated whether such 
proteins could also contribute to the subcellular localiza-
tion of CFTR in non-polarized cells.
Overexpression of different PDZ domain proteins 
(NHERF1, CAP70 and CAL), interacting specifically with 
CFTR, had no significant impact on the presence of the 
wild type and mutant (delF508) CFTR protein at the cell 
surface of non-polarized epithelial cells IB3-1. On the oth-
er side, we observed that the interaction between the C 
terminus of CFTR and the PDZ domain of CAL modulates 
the localization of CAL in the Golgi apparatus. Together, 
our results suggest that the involvement of PDZ domain 
proteins in regulating membrane localization of CFTR de-
pends on the cell type and its polarization status.
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Objective: Recently, microRNA-155 (miR-155) has 
emerged as a gene expression regulator responsible for 
inflammatory response to infection. BIC is a primary mi-
croRNA-155 (pri-miR-155) that is processed to mature 
miR-155 in the cytoplasm. The relationship between hep-
atitis C virus (HCV) infection and expression of pri-miR-
155 (BIC) has not been yet established. Although the liver 
is the main site of HCV infection, it was indicated that 
HCV genome can persist in peripheral blood mononu-
clear cells (PBMC) years after antiviral treatment. The aim 
of the study was to investigate the association between 
expression of pri-miR-155 (BIC) in PBMC and HCV RNA 
maintenance in sera and/or PBMC directly after anti-HCV 
treatment.
Materials and Methods: 64 sera and corresponding 
PBMC samples were enrolled for this study. Blood sam-
ples were collected from patients (ages 9 to 21) at the end 
of antiviral treatment (IFN α2b + ribavirin).
Results: RT-PCR-dependent determination of HCV RNA 
enabled to group samples according HCV RNA status 
into three category: 0/0 (n=37) — where HCV RNA was 
not detected nether in sera nor in PBMC; 0/1 (n=12) — 
where HCV RNA was detected only in PBMC; and 1/1 
(n=15) — where HCV RNA were found in both sera and 
PBMC. BIC-specific RT-PCR revealed no or low levels of 
BIC in PBMC from patient that eliminated HCV RNA 
from both sera and PBMC (0/0) or only from sera (0/1). 
In contrary, high level of BIC was detected in all PBMC 
samples collected from group that has not responded to 
the anti-viral treatment.
Conclusion: In summary, we demonstrated that expres-
sion of BIC is not a common finding in PBMC from HCV 
infected patients. High and ubiquitous expression of 
BIC in PBMC from patients that after antiviral treatment 
maintain the HCV RNA presence in both PBMC and sera, 
suggests a possible interaction between HCV replication 
in the induction of BIC expression.
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Proteinaceous aggregates are a prominent neuropatho-
logical feature of many neurodegenerative diseases, in-
cluding Alzheimer’s disease (AD), Parkinson’s disease 
(PD), amyotrophic lateral sclerosis (ALS) and Hunting-
ton’s disease (HD). It has been suggested that sequestra-
tion of crucial cellular proteins into the inclusions formed 
by the aggregating polypeptides may play an important 
role in the pathogenesis of HD and other diseases as-
sociated with protein aggregation. Since many proteins 
involved in the pathophysiology of neurodegenerative 
disorders show antioxidant (CuZnSOD) or chaperone 
(SMN, a-synuclein) activity, we tested whether mutated 
huntingtin, a protein aggregating in Huntington’s dis-
ease, is able to sequester these potentially neuroprotec-
tive polypeptides into the intracellular inclusion, thus 
decreasing their functional concentration in other cellular 
compartments. When overexpressed in epithelial (HeLa) 
or neuronal (HT-22) cells, the N-terminal huntingtin 
fragment, containing an elongated poli-Q tract (Q146), 
formed intracellular aggregates that did not include nei-
ther endogenously or exogenously expressed a-synucle-
in, SMN and CuZnSOD. Similarly, the aggregation-prone 
mutant variants of CuZnSOD (G93A and G85R) were not 
sequestered into the huntingtin aggregates. Addition-
ally, the overexpression of CuZnSOD (both wild type and 
mutant forms), SMN and a-synuclein had no significant 
impact on the aggregation level of mutated huntingtin 
fragment. In summary, our results indicate that none of 
those three proteins (SMN, CuZnSOD and a-synuclein) 
affects the huntingtin aggregation process, although they 
may modulate the pathophysiology of HD through other 
neuroprotective mechanisms.
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Background: We have recently reported that proteasome 
peptidase activity is increased in plasma from all the pa-
tients with newly diagnosed acute lymphoblastic (ALL) 
and acute myeloblastic (AML) leukemias with a great 
variability in activity, but not in the patients with chronic 
lymphocytic leukemia (CLL) compared with healthy sub-
jects. In this study we investigated whether the variable 
plasma proteasome peptidase activity corresponds to the 
expression of the proteasome constitutive a6 subunit, 
which resembles total levels of the proteasomes.
Methods: The plasma proteasome activity was assayed 
spectrofluorimetrically using synthetic peptide substrate, 
Suc-Leu-Leu-Val-Tyr-AMC in the presence of 0.03% SDS 
as an artificial activator of the proteasome. The expression 
of a6 proteasomal subunit was measured using Western 
blot.
Results: Plasma of healthy donors and plasma of CLL pa-
tients with low 20S proteasome activity, had low expres-
sion of the protein band corresponding to the actual a-6 
subunit molecular mass, while plasma of ALL and AML 
patients with an elevated activity had increased expres-
sion of the double immunoreactive protein band: one 
migrating with the actual a6 subunit molecular mass of 
29.2 kDa, and the second migrating with a slightly higher 
molecular mass. However, the intensity of the staining for 
these two immunoreactive protein bands did not signifi-
cantly vary among ALL and AML patients with variable 
(i.e. high, middle, low) proteasome ChT-L activity.
Conclusions: The lack of a correlation between plasma 
proteasome activity and a6 proteasome subunit expres-
sion in ALL and AML indicates that proteasomes are 
released into the circulation both in the intact enzymati-
cally active complex and in the dissociated form as inac-
tive subunit fragments. Increased expression of the sec-
ond modified a6 proteasome subunit in plasma of ALL 
and AML, but not in CLL or healthy donors suggests that 
circulating proteasomes originate mainly from the blast 
cells. 
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Kearns-Sayre Syndrome (KSS) is a form of mitochondri-
al cytopathy leading to premature death in most cases. 
Multiple endocrine disorders are characteristic for KSS 
(diabetes mellitus, hypoparathyroidism, thyroiditis, hy-
pogonadism and short stature). Rearrangements and mu-
tations of mtDNA that affect genes encoding respiratory 
chain proteins occur in all cases and are the basic cause 
of a disease. The goal was to check the prevalence of KSS 
in children with short stature and accompanying GH de-
ficiency. Specific deletions of mtDNA molecule, charac-
teristic for KSS, were studied. The special attention has 
drawn the group of children with short stature under 
rhGH therapy, but without expected catch-up growth. 
We have selected the group of 31 children with severe 
short stature (mean ht SDS at diagnosis -4.11) and some 
additional clinical features characteristic for KSS such as 
bilateral or unilateral ptosis, ophthalmoplegy, pigmen-
tary retinopathy, cardiac block and hypogonadism. Some 
patients were treated with rhGH for years, but the suc-
cess of treatment was limited, some of them just initiated 
treatment. DNA was isolated from patient’s blood and 
mtDNA molecules were amplified by Long Range PCR. 
Set of primers for study protocol were designed so, that 
the amplification could cover the whole mtDNA mol-
ecule, allowing detection of every possible deletion in 
mtDNA. Additional, smaller than normal, amplification 
product was the indication of a deletion. The exact size 
and breakpoint of the deletion was determined by direct 
sequencing of PCR product. As a result of this reaction we 
have identified several patients with novel, sporadic dele-
tions in mtDNA. The presence of deletions was confirmed 
by Southern hybrydyzation. Quantitative proportion of 
normal to mutated mtDNA molecules (heteroplasmy) 
was assesed by Real Time PCR. The results of our study 
showed higher than anticipated occurence of KSS in the 
selected group of patients and can also explain the poor 
clinical response in rhGH treatment in some cases.
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The pathogenic mechanisms involved in the villous at-
rophy in celiac disease (CD) are not understood. The im-
muno-proteasome containing IFN-γ and TNF-α-induc-
ible LMP7 subunits is involved in the immunological 
processes through the generation of peptide antigens.
Aim: To investigate the level and localization of immuno-
proteasome in the duodenum of the children with un-
treated CD. 
Methods: We study 8 children (5 girls; mean age 12 years; 
range 7–18) with CD. The control group consisted of 26 
children with functional abdominal pain (15 girls, mean 
age 13.5 years, range 7–18). In all the patients biopsy sam-
ples were taken from the duodenum. The expressions of 
LMP7 subunit, the proteasome activator PA 28 and con-
stitutive proteasome subunit α6 were analyzed in tissue 
homogenates by Western blotting. The immunohisto-
chemical study was performed by the EnVision method.
Results: Higher levels of LMP7 subunit and its activator 
PA28 were found in duodenum of children with CD as 
compared to the control group. In CD patients, a strong 
LMP7 expression was found in enterocytes and in the cells 
of lamina propria. In children with abdominal pain, posi-
tive reactions with anti-LMP 7 antibody was seen only in 
single cells. There were no differences in the level of con-
stitutive proteasome subunit α 6 between both groups.
Conclusions: Since immuno-proteasome is involved in 
the processing of peptide antigen presented into MHC 
class I molecules it is likely that its up-regulation may 
play a crucial role in the destruction of the duodenal mu-
cosa in patients with celiac disease. 
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Immuno-proteasomes are responsible for the processing 
of intracellular antigens into the peptides specifically rec-
ognized by the major histocompatibility complex (MHC) 
class I system. Under normal physiological conditions 
they are present in large amounts in organs tightly con-
nected with immune responses but are almost absent in 
other organs, including the kidneys. We recently reported 
that the major immuno-proteasome subunit LMP7 is up-
regulated in the ischemic kidney that was atrophic in the 
rat model of two-kidney, one clip (2K1C) hypertension. 
To elucidate the possible role of immune-proteasome in a 
lost in the ischemic kidney mass, we studied LMP7 subu-
nit levels by Western blot and by immunohistochemis-
try at 3, 14, 28, 42 and 91 days after the left renal artery 
clipping. At day 3, the mass of the clipped kidney (n=8) 
did not differ from that of control sham-operated kidney 
(n=5). These kidneys did not express LMP7 subunit. At 
14, 28, 42 and 91 days, the clipped kidneys underwent 
progressive atrophy and the levels of LMP7 subunit were 
increased in distinct areas of the renal cortex and medul-
la, mainly in epithelial and endothelial cells. The highest 
staining of LMP7 was observed in the ischemic kidneys 
clearly decreasing in weight. Thus, these results provide 
an evidence that up-regulation of LMP7 immuno-subunit 
is tightly associated with atrophy of the ischemic kidney 
and suggest that LMP7-containing proteasomes may be 
involved in efficient degradation of damaged renal pro-
teins into a short peptides that might constitute a source 
of MHC class I binding peptides. 
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The blood plasma contains endopeptidases that degrade 
proteins in an acidic pH: cathepsin B (pH 5.5), cathepsin 
D (pH 3.5), cathepsin E (pH 2.5) and pepsin (pH 2.0). The 
pH ranges in which these peptidases are active are found 
to overlap, especially when the activity is high. Specificity 
of the measurement of cathepsin D activity increases after 
addition of cathepsin B inhibitor, L-trans-epoxysuccinyl-
leucylamido(4-guanidino)butane (E-64), and cathepsin E 
and pepsin inhibitor isolated from Ascaris lumbricoides 
(Ali) to the incubation mixture. The activity was deter-
mined in pH 3.5. A mixture of the inhibitors, E-64 and Ali 
(0.05 ml), and 0.1 ml of 6% globin were added to 0.35 ml 
of the plasma and incubated for 6 hours at 37°C. The reac-
tion was terminated by adding 0.5 ml of 5% TCA. The ac-
tivity of cathepsin D is lower in the plasma than in blood 
serum. Hemolysis does not affect the measurement of this 
protease activity. 
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The Huntington’s disease (HD) is a lethal neurodegenera-
tive disorder, inherited as an autosomal dominant trait. 
The pathophysiology of HD is strictly associated with the 
abnormal intracellular aggregation of mutated protein 
– huntingtin. Since the process of protein aggregation can 
be effectively inhibited by many chaperone proteins, nu-
merous studies have been directed toward determining 
the therapeutic potential of the chaperone-mediated in-
hibition of protein aggregation. Most of these studies are 
focused on the HSP40, HSP70 and HSP90 families of heat 
shock proteins and less attention is being paid on the po-
tential therapeutic application of the so-called small heat 
shock (sHSP) proteins.
We examined the influence of Hsp27, a member of sHSP 
family, on intracellular aggregation of mutated hunting-
tin. Overexpression of Hsp27 caused significant decrease 
of the aggregation level of a fusion protein, composed of 
GFP (a reporter protein) and the N-terminal fragment of 
mutatant huntingtin. Similar decrease of the aggregation 
level was observed when another GFP fusion protein, 
containing the aggregation-prone fragment of CFTR, was 
co-expressed with Hsp27. However, the overexpression 
of Hsp27 had only minimal (non-significant) effect on the 
aggregation rate of the non-fused N-terminal mutated 
huntingtin fragment. Thus, Hsp27 seems to be unable to 
modulate the aggregation of huntingtin. Moreover, our 
results suggest that GFP may significantly affect the ag-
gregation properties of fused proteins. Therefore, using 
this reporter protein should be avoided when studying 
the aggregation of huntingtin and other pathogenic ag-
gregation-prone polypeptides. 
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Alzheimer’s disease (AD) is a leading form of dementia. It 
manifests with progressive cognitive impairment, mainly 
with memory loss; confusion; impaired judgment; loss of 
language skills; and accompanied by behavioral impair-
ment. Clinical features co-exist with specific pathological 
changes in the brain: senile plaque (SP) formation, ab-
normal phosphorylation and agregation of the microtu-
bule-associated protein tau, and massive neuronal loss. 
A 40–42 amino acid β-amyloid is the major component of 
senile plaques found in AD brain. A conclusive diagnosis 
of AD can be made only by correlating clinical findings 
and pathological studies of post-mortem tissues. Diagnos-
tic tests able to reveal AD in living patients are urgently 
needed. That is why the authors chose to evaluate the se-
rum level of TTR – protein involved in β-amyloid metab-
olism as a potential candidate for Alzheimer’s disease in 
vivo marker. Transthyretin (prealbumin, TTR) is a carrier 
protein that transports thyroxine and retinol in plasma 
and cerebrospinal fluid (CSF). It is a 55 kDa tetramer of 
four identical subunits of 127 amino acids each. TTR mol-
ecule is rich in beta structure. It is synthesized in the liver, 
choroid plexus, and retinol pigment epithelium. Its gene 
is located on chromosome 18 and contains four exons. 
TTR has been shown to bind the β-amyloid peptide and 
it has been suggested to protect against β-amyloid depo-
sition and senile plaques formation in the brain tissue. 
The objective of this study was the quantitative determi-
nation of TTR in serum samples from patients with AD 
and healthy subjects. The Prealbumin Enzyme-Linked 
Immunosorbent Assay (ELISA; Immunodiagnostik AG, 
Germany) was performed with 50 AD patients using 27 
gender- and age-matched controls. The authors show that 
serum TTR levels were significantly decreased to the age-
matched controls (p<0.0001, Mann-Whitney test). Our 
findings may be supported by Marched et al. who proved 
that TTR levels in CSF were significantly decreased in AD 
patients compared to controls and negatively correlated 
with the senile plaque abundance.It is the authors’ con-
clusion that TTR may contribute to the pre-mortem diag-
nostic process of the patients with dementia. 
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Bisphosphonates (BPs) are a chemical class of compounds 
in widespread use since the 1970s for the management of 
disorders of bone metabolism. The members of this drug 
class share a common P-C-P backbone structure, where C 
is a carbon and each P is a phosphonate group.
Bisphosphonates bind avidly to hydroxyapatite of bone 
mineral surfaces and are selectively internalized by osteo-
clasts thereby inhibiting their activity. Therefore, BPs are 
applied as drugs for indications like osteoporosis, Paget’s 
disease and hypercalcaemia of malignancy.
Pamidronate [(3-amino-1-hydroxypropylidene)bis-phos-
phonate] is an important representative of this group.
In the present work is described an analytical method 
for determination of pamidronate and zolendronate, the 
members of BPs. High performance liquid chromato-
graphic (HPLC) method was performed with chromatog-
raphy system consisting of an precision isocratic pump 
and UV detector. The BPs were separated on a Phenom-
enex C18 column. The mobile phase used was a mixture of 
organic amine aqueous solution – acetronitrile or metha-
nol. Organic amines were investigated for separation of 
two compounds, such as n-butylamine and n-amylamine. 
Mobile phase composition, pH and organic amine con-
centration affected the retention time. The retention of 
two BPs increased with increasing amine concentration 
from 2 to 36 mM. The retention time was measured us-
ing different proportions of acetonitrile or methanol 
(2–12%) at constant amine and pH. The mobile phase pH 
is considered to be an important parameter for analysis 
of bisphosphonates because pH influences their ioniza-
tion forms which have effect significantly on the reten-
tion behavior and peaks shape. The capacity factors of 
BPs were measured by using different eluent pH (3.0–8.0) 
at the fixed concentration of amine and acetronitrile or 
methanol.
The developed method could not only be used for deter-
mination of pamidronate or zolendronate, but also pro-
vided a simple, quickly and reliable way for identification 
of these compounds.
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The nitric oxide and Ca2+ play a crucial role in proper 
vasorelaxation. Large-conductance Ca2+-activated potas-
sium (BKca) channel was described in heart, aorta, glioma 
and brain mitochondria. These channels play a pivotal 
role in cytoprotection. Activation of mitoKATP channels 
with pharmacological agents can lead to cardioprotection 
and neuroprotection. Moreover activation of mitochon-
drial BKCa  channel by NS1619 can lead to cardioprotec-
tion. The pharmacological substances such as benzimida-
zolone derivative NS1619 and indol derivatives CGS7181 
and CGS7184 can modulate activity of BKca channels.  In 
the present work, we investigated the influence of potas-
sium channel opener CGS7184 and NS1619 on the isolat-
ed rat aorta ring. We have chosen two substances NS1619 
and CGS7184 which induce vasodilatation. The compari-
son of vasodilitation in the rat aorta isolated, after treat-
ment with CGS7184 and NS1619 and in the presence of 
SNAP (S-nitroso-N-acetylpenicillamine) reveal that addi-
tion of CGS7184 induced more intensive NO-dependent 
vasodilatation than in the presence of NS1619. Addition-
ally to comparison the concentration of nitric oxide pro-
duced by isolated rat aorta in different condition we used 
the EPR methods. In the presence of CGS we observed 
the more intensive signal from nirosohemoglobin thereby 
these data confirmed formation of nitric oxide from iso-
lated rat aorta. Our results suggested that BKCa channel 
opener CGS7184 activates nitric oxide production in this 
system which is responsible for vasodilatation. 
Acknowledgements:
This study was supported by the Ministry of Science and 
Higher Education, No. PBZ/MNiSW/07/2006/26, Nr PBZ/
MNiSW/07/2006/29 and Polish Mitochondrial Network.

P8.51

The correlations between the main risk 
factors of atherosclerosis in healthy 
and ill adults in Central Poland

Lidia Urbanowicz1,2, Magdalena Jeziak1, Jacek 
Zakrzewski2, Piotr Kruk3, Wojciech Antoni Turski1,4

1Department of Health and Physical Education, Kochanowski 
University of Arts and Natural Science, Branch at Piotrków 
Trybunalski, Poland; 2John Paul II Regional Hospital in 
Bełchatów, Bełchatów, Poland; 3General Outpatient Clinic at 
Rząśnia near Pajęczno, Poland; 4Lusatian College of Arts in 
Żary, Poland
e-mail: Lidia Urbanowicz <turski@data.pl>

Background: There is a lot of papers dealing with the risk 
factors of atherosclerosis like systolic and diastolic blood 
pressure (BP), age, body mass index (BMI), total and LDL 
cholesterol, glucose and triglycerides (TG) levels. How-
ever, the correlations between these factors are seldom 
presented, as it is with the difference of the correlations 
found between men and women.
Aim: We wanted to check if there were any correlations 
between the above mentioned risk factors of arterioscle-
rosis within a group of adults, men and women, both 
healthy and ill. Patients and methods: 184 patients (57 
men and 127 women) from both the cardiologic outpa-
tient clinic of John Paul II Regional Hospital in Bełchatów 
and the general outpatient clinic in Rząśnia were ex-
amined; 116 of them were healthy and 68 definitely ill. 
Systolic and diastolic BP were measured twice. BMI was 
calculated. The blood glucose and serum concentration of 
TG, total cholesterol (Ch), LDL and HDL were evaluated. 
The assays were done with analytic system Dimension 
R (Dade Behring). A questionnaire on everyday diet was 
completed with the patients.
Main results: Some correlations were found to be: 1) quite 
impressive and easy to understand like between systolic 
and diastolic BP; diastolic BP and BMI; or total and LDL 
cholesterol (both for men and women), 2) some only for 
men: LDL cholesterol and TG, 3) some only for women: 
age and BMI; age and TG; and especially glucose and TG. 
Besides, only for women correlations between age and 
red blood count and haemoglobin were found.
Summary: It is difficult to explain the correlations found. 
However, the interdependence of glucose level and TG 
is dominating for women, whereas TG and cholesterol 
for men. So, endocrine aspects have to be involved. The 
sex dependent differences have to affect homocysteine 
metabolism, either as HDL exerts the activity of homo-
cysteine thiolactone hydrolase, whereas HDL effects on 
BP are found for women first of all.
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