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Cytochrome P450 (P450) enzymes are widely distributed 
huge family of heme-thiolate proteins involved in the 
metabolism of endobiotics and xenobiotics in eukaryotes 
and prokaryotes and participating in biosynthesis of low 
molecular weight bioregulators including steroids, vita-
mins, fatty acids mostly in eukaryotes. The clinical rel-
evance of P450s is in its central role in drug metabolism 
in human organs and tissues as well as outstanding role 
that hemeproteins play in biosynthesis of low molecular 
weight bioregulators such as steroid hormones, bile acids 
and vitamins. Any abnormalities in functioning of P450 
enzymes result in severe diseases or uncontrolled func-
tion of organs and tissues. 
At least several P450 from isozymes, coded by 57 genes 
found in human genome, are involved in biosynthesis of 
steroid hormones, bile acids and vitamin D3 catalyzing 
sequential hydroxylation reactions starting from choles-
terol. During hydroxylation reaction, proteins of electron 
transfer chain form specific complexes to transfer elec-
trons from NAD(P)H to P450 via electron transfer com-
ponents to activate molecular oxygen. Molecular mecha-
nisms of such specific complex formation and the nature 
of substrate specificity become evident via computer 
modeling and understanding of tertiary structure of P450 
and their electron transfer partners. In the present report 
we will summarize our recent results on studies of struc-
ture-function mechanisms in P450 dependent catalysis in 
attempt to understand the nature of highly specific pro-
tein-protein interactions and substrate specificity.
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While diabetes has traditionally been thought of as a dis-
order of carbohydrate metabolism, more recent work in-
dicated that diabetes is also a disease of lipid metabolism. 
Increased deposition of lipids in tissues other than white 
adipose leads to insulin resistance and the development 
of diabetes. Intramuscular lipid accumulation is now 
evident in a wide array of experimental models, includ-
ing insulin resistance induced acutely by lipid infusion 
in both humans and rodents. Genetic forms of obesity 
such as Zucker rats as well as dietary models of insulin 
resistance including chronically glucose-infused rats and 
more recent studies of high-fat fed rats also exhibit in-
creased lipid accumulation. A reduction in intramuscular 
lipid may also be the mechanism by which the adipose 
secreted protein leptin improves insulin sensitivity. In 
contrast to other ‘adipokines’ such as TNFα and resistin, 
which are proposed to have detrimental effects on insulin 
action, leptin can enhance insulin action, and this effect 
is, at least partly, independent of its effects on food intake 
and adiposity. More recently, another adipokine of great 
interest, adiponectin, has been found to have beneficial 
effects on insulin sensitivity. In fact, the insulin resistance 
of lipoatrophic mice was completely reversed by com-
bined treatment of adiponectin and leptin at physiologi-
cal doses. 
There have been a number of hypotheses suggested to ex-
plain the mechanism by which increased lipid availability 
induces muscle insulin resistance. One of the proposed 
reasons is that excess lipids, particularly lipids that are 
deposited in insulin-sensitive cell types other than adi-
pocytes, can inhibit insulin signaling. The precise identity 
of the lipid factor responsible is not known, although free 
fatty acids, fatty acyl-CoA, diacylglycerol and ceramide 
are likely suspects. By activating protein kinase C, the lip-
id molecules seem to reduce the activity of insulin recep-
tor substrate 1, a key component of the insulin signaling 
pathway. Altered lipid metabolism in skeletal muscle as 
seen in the insulin-resistant state largely depend on the 
aberrant expression of genes encoding metabolic key en-
zymes. Consequently, regulators of tissue specific meta-
bolic pathways are attractive candidates for novel thera-
peutic intervention strategies.
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Collagen accumulation in both superficial 
wounds and scar of the infracted 
heart is regulated by melatonin
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The aim of the study is to answer the question whether 
the pineal hormone — melatonin is involved in regula-
tion of the collagen accumulation in the scar of the inf-
arcted heart and superficial wounds as well as to explain 
the mechanisms of melatonin action.
The experiments were carried out on superficial wound 
model and scars of infracted heart in rats. Both surgical 
and pharmacological pinealectomies were applied in the 
study. For in vitro study the cells were isolated from the 
wounds and cultured. Collagen content or procollagen a 
1 (I) and a1 (III) genes expression (RT-PCR) were evalu-
ated on the 28th day of healing. 
Evening injections of melatonin decreased collagen con-
tent in the superficial wounds but pinealectomy had an 
opposite effect. Application of the pineal hormone to the 
pinealectomised rats reversed effect of the pineal gland 
removal. Morning melatonin injections elevated collagen 
content in the wound model. Melatonin administered to 
the rats (30 or 60 μg/100g b.w.) increased collagen accu-
mulation in the scar of the infracted heart. Both surgical 
and pharmacological pinealectomies had an opposite to 
melatonin effect and decreased collagen content in the 
scar of the infracted heart. Melatonin administration 
to the pinealectomized rats reversed the effect of pine-
alectomy. Cells isolated from the scar of the heart were 
identified as myofibroblasts by electron microscopy stud-
ies (spindle shaped, reach in granular reticulum, myo-
filament parallely arranged in the cytoplasm). The pineal 
hormone elevated collagen accumulation in the cultures. 
Melatonin increased expression of the procollagen a 1 
(I) and a1 (III) genes only in the pinealectomised rats. 
High doses of melatonin (300 μg or 3 mg/100 g b.w) were 
found to increase an oxidative stress in the infarcted heart 
but did not change collagen level in the scar. To shed a 
light on mechanism of the opposite melatonin effects in 
superficial wound model and scar of the infracted heart 
the cells from the two types of wounds were isolated and 
identified. Collagen level was increased by melatonin in 
two investigated types of cells. 
Collagen accumulation in superficial wound and a scar of 
the infarcted heart is regulated by the pineal gland. Me-
latonin is the main hormone involved in that regulation. 
However, the final effect of melatonin is dependent on the 
time of application, target tissue and a dose. The pineal 
hormone exerted its effect by direct action on the myofi-
broblasts of the infarcted area.
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The clinical experience of homopantothenic acid (HPA) 
application in psychoneurology showed its high efficien-
cy in disturbed brain functions of different genesis due 
to its nootropic and, probably, nootrophic properties re-
alized primarily via the GABA-ergic system (HPA is the 
analog of pantothenic acid in which alanine is substituted 
for GABA). For the last decade new experimental and 
clinical data were obtained, indicating possible invasion 
of HPA (via the CoA system and mitochondrial metabo-
lism) in the process of neurodegenerative pathology initi-
ation and the feasibility of HPA simulation of pantothen-
ate-associated neurodegeneration as well as the efficiency 
of pantogam in correction of cognitive disturbances, in-
cluding those in children neurology. The detailed study 
of American scientists suggests that HPA as a xenobiotic, 
by blocking gluconeogenesis, can provoke a CoA-medi-
ated impairment in mitochondrial functions as well as 
oxidation of the tricarboxylic acid cycle and fatty acids, 
simultaneously involving alternative mechanisms of in-
tramitochondrial CoA stabilization.
It was found that chronic and subchronic intragastric 
HPA administration (100–300 mg/kg body weight) to al-
bino Wistar rats unaffected the level of acid-soluble CoA 
and its fractions in the liver, large hemispheres, hyppoc-
amp, brain stem and cerebellum. A decrease of CoASH 
was observed in aluminium neurotoxicosis (provoked 
simultaneously with the HPA administration), which was 
eliminated by panthenol administration. No potentiat-
ing effects of homopantothenate on the toxic aluminium 
effects were revealed. It was found that HPA stabilizes 
the structure of glutathione and its redox-status. The 
subchronic HPA administration (7 days, 200 mg/kg) ex-
erted (along with the stable state of CoA fractions) a pro-
nounced modulatory effect on the glutathione system, 
decreasing the redox-potential in the liver and elevating 
it in the hyppocamp (not in the large hemispheres). The 
data obtained indicate that using HPA as a competitive 
inhibitor for the CoA system is an effective pharmaco-
therapeutic approach to studies on redox-processes in the 
CNS, simulation of neurodegenerative pathology and as-
sessment of the feasibility of a combined medical applica-
tion of HPA and CoA biosynthetic precursors.
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Introduction: Azathioprine (Aza) is used in patients 
with inflammatory bowel disease (IBD) to depress im-
munological system. In the organism, it is converted to 
6-mercaptopurine (6-MP) and then further metabolized 
to 6-thiguanine nucleotide (6-TGN). Aza mediates its im-
munosuppressive and cytotoxic (e.g. myelosuppression) 
properties via 6-TGN, which incorporates into DNA lead-
ing to DNA breakage and mitotic cell death. 6-MP is also 
inactivated by thiopurine S-methyltransferase (TPMT). It 
is postulated that low activity of TPMT may be associated 
the adverse reaction during Aza treatment. Low activity 
of TPMT may be result from phenotypic variation in the 
TPMT gene. Of the total 25 TPMT genetic polymorphisms 
the TPMT*2 is one on the most frequent and associated 
with low TPMT activity.
Aim: Investigate frequencies of TPMT*2 allele variant of 
the TPMT gene responsible for changes in the enzyme ac-
tivity in pediatric IBD patients.
Material and methods: Sixty-three pediatric IBD patients 
(age range 8–16 years) were included in the study. TPMT 
activity in red blood cells (RBC) lysate was measured by a 
radiochemical method based on the conversion of 6-MP to 
6-methylmercaptopurine, using [14C-methyl]-S-adenosyl-
L-methionine as methyl donor. The CV between-batch of 
the TPMT assay was 8.96%. PCR assay was used to detect 
the G283C transversion in TPMT*2 allele.
Results: Fifty-eight patients (90%) had normal TPMT ac-
tivity (mean: 13.32±0.45 nmol/ml RBC/h) based on a clas-
sification previously published. Five patients (10%) had 
low TPMT activity (mean: 5.25±0.30 nmol/ml RBC h). 
Genotyping of TPMT*2 polymorphism showed that 
one patient with low TPMT activity was heterozygous 
(TPMT*1/TPMT*2). TPMT*2 polymorphism was not de-
tected within patients with normal TPMT activity.
Conclusion: 10% of pediatric IBD patients have low 
TPMT activity and this may affect the biological response 
during azathioprine treatment. The low activity of TPMT 
may be result of the G283C transversion in TPMT*2 al-
lele.
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Cytochrome P450 plays the key role in reactions of anabo-
lism and catabolism of physiologically active compounds 
in living organisms. One of the most important functional 
manifestations of cytochrome P450 is its participation in 
the biosynthesis of steroid hormones from cholesterol. 
The disturbances in the structure and function of this cy-
tochrome P450s result in severe diseases. Various com-
pounds including drugs are able to inhibit cytochrome 
P450 thus effecting steroidogenesis. 
The majority of azole-containing antibiotics, used as 
drugs are targeted mostly to cytochrome P450 enzymes 
participating in growth and development of pathogenic 
microorganisms. Nevertheless, functional similarity of 
CYPs from various sources in activation of molecular 
oxygen and general protein folding require developing 
of drugs effectively targeting to pathogen enzymes with 
no or minimal effect on the human homologous proteins. 
Most of the studies on azoles interaction with human en-
zymes have been done using drug metabolizing enzymes 
and there are no complex studies on azole interaction with 
CYPs involved in endogenous metabolism. To create the 
effective system for screening an effect of azole-containing 
drugs on the human and animal organisms we studied 
an interaction of recombinant human steroidogenic CYPs 
with azole compounds. We did comprehensive studies 
on interaction of purified recombinant steroidogenic cy-
tochrome P450 (CYP2R1, CYP7A1, CYP11A1, CYP17A1, 
CYP19A1 and CYP21A2) with the set of azoles. 
In the present report we will summarize our results on 
structure-function studies of steroidogenic P450 from 
different sources in attempt to understand the molecu-
lar mechanisms of substrate specificity, the role of cyto-
chrome b5 and azoles in regulation of activity, and struc-
tural basis for some steroidogenic disorders.
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Abstract: Oxidative stress due to free radicals is involved 
in the pathogenesis of many chronic disorders including 
cancer, inflammation and neurological diseases. Reactive 
oxygen species (ROS) may be implicated in age-related 
macular degeneration (AMD).This study investigated the 
expression of manganese superoxide dismutase MnSOD 
on mRNA and protein level. Moreover it examines the 
genetic sequence polymorphism. Our intend is to find a 
correlation between the expression of studied genes and 
nucleotide sequence polymorphisms encoded in the gene 
of two different types of age-related macular degenera-
tion. 
Methods: MnSOD gene polymorphisms were deter-
mined by PCR/RFLP method. Real time PCR and ELISA 
methods were used to analyze gene expression on mRNA 
and protein level.
Results: There are statistically significant differences in 
genotype distribution between patients with AMD and 
controls. Results showed positive correlation between 
MnSOD expression on mRNA and protein level and gene 
sequence polymorphism.
Conclusions: The obtained results suggest a role of ge-
netic MnSOD polymorphism in the development age-re-
lated degeneration.
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in brain to development of alcohol 
and morphine dependence
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Numerous evidences points to a minor GABA-shunt of 
glutamate metabolism as an additional governor of ba-
sic brain metabolism and a deliverer of the Krebs’ cycle 
substrates in situations like ischemia, hypoxia, and in-
toxications. The GABA synthesis from 2-oxoglutarate 
via glutamate and its impact into Krebs’ cycle machinery 
varies between brain regions and may be related to dif-
ferent functional roles of these regions in pathological 
processes. 
The relations between GABA metabolism and TCA cycle 
in rat brain regions were examined in the separate animal 
models of chronic alcohol and morphine intoxication. In 
chronic alcohol intoxication (ChAI) 25% ethanol solution 
was administered intragastrically to rats in the dose of 3.5 
g/kg, twice daily, during 14 and 29 days. In chronic mor-
phine intoxication (ChMI) 1% morphine hydrochloride 
was injected intraperitoneally to rats in the daily doses 
of 20–40 mg/kg during 14 and 21 days, respectively. The 
rats were sacrificed 1 hour after the last alcohol and mor-
phine administration; brains were moved and dissected 
into cortices and cerebella. The activities of the GABA-
transaminase (GABA-T), succinic semialdehyde dehy-
drogenase (SSA-DH)), NAD+-dependent isocitrate dehy-
drogenase (NAD+-IDH), and succinate dehydrogenase 
(SDH) were measured in brain homogenates.
14 days’ ChAI led to reliable decrease in the activities of 
GABA-shunt and TCA enzymes in cortex, whereas in cer-
ebellum the activation of SSA-DH and SDH was observed. 
29 days’ ChAI resulted in the activation of GABA-T, SDH 
and NAD+-IDH in cerebellum. In cortex the activities of 
the GABA-catabolising enzymes were higher compared 
to control. 14 days’ ChMI conducted to inhibition of the 
NAD+-IDH activity in cortex and cerebellum compared to 
control. 21 days’ ChMI led in cerebellum to a significant 
decrease in the activities the TCA cycle enzymes followed 
by lower GABA catabolism. Therefore the most signifi-
cant changes in the enzymes activities were observed 
after alcohol and morphine intoxication with the highest 
duration.
It may be proposed that prolonged administration of 
narcotic drugs causes the changes in functioning of TCA 
cycle and an anaplerotic GABA shunt which depended 
upon a concentration of GABAergic neurons in the brain 
regions tested. We suggest that the higher and lower rates 
of TCA cycle and GABA shunt observed in different brain 
regions might indicate a different impact of their neu-
rons in development of the dependency syndrome upon 
drugs.
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Nonsyndromic cleft lip with or without cleft palate (NCL/
P) is one of the most common anomalies of human facial 
development. The etiology of this malformation is com-
plex and associated with both genetic and environmental 
factors. Since different populations have inherently dis-
tinct genetic susceptibilities to facial clefting we decided 
to investigate the relationships between 16 polymor-
phic variants of 10 known candidate genes and the risk 
of NCL/P in the Polish population. SNPs were selected 
based on validation status, functional relevance and im-
portance, and minor allele frequency >0.1 in Caucasians. 
Genotyping was carried out either by PCR followed by 
the appropriate restriction enzyme digestion (PCR-RFLP) 
or direct sequencing in a group of 174 patients with NCL/
P and 176 controls. Analysis of rs642961 polymorphism 
of IRF6 revealed that the allele and genotype frequencies 
were significantly different between affected individuals 
and controls (p=0.046 and p=0.012, respectively). Com-
pared with individuals with GG genotype, the A allele 
carriers had an Odds ratio of 1.819 (95% CI: 1.170-2.827; 
p=0.0076; statistical power = 76%). When the AG and AA 
genotypes were analyzed separately, a significant associa-
tion was observed only for the AG heterozygous group 
(OR = 1.993, 95%CI: 1.253-3.169; p=0.0034). The rs642961 
polymorphism is a known functional variant of IRF6, gene 
encoding transcription factor that is a key determinant of 
the keratinocyte proliferation-differentiation switch. Dur-
ing embryogenesis its expression is observed at the me-
dial edge of the palatal shelves immediately before and 
during their fusion. Analysis of the influence of polymor-
phisms in FGFR1, FGF10, SUMO1, TGFβ3, TGFα, TBX10, 
ESR1, MSX1 as well as PAX9 on NCL/P recurrence did 
not reveal any significant correlations. In conclusion, this 
report demonstrates that functional polymorphic variant 
of IRF6 increases the risk of NCL/P nearly twofold in the 
Polish population.
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The intracerebral absorption, subcellular distribution and 
biotransformation of pantethine (PT), highly effective 
CoA precursor and medicinal preparation, were studied. 
[3H]-PT was obtained by thermal tritium activation us-
ing D-pantethine substance (Sigma, USA). After the in-
traperitoneal administration of the drug at a dose of 1.36 
mCi/kg (2 Ci/mmole) for the period of 5–720 min, female 
Wistar rats weighing 105–125 g were used to examine 
the radionuclide accumulation and biotransformation 
in brain homogenates, postmitochondrial supernatant, 
synaptosomal and mitochondrial fraction as well as to 
calculate the key parameters of PT metabolite absorption 
from blood plasma. Perchloric extracts of brain fractions 
were studied by a reversed-phase HPLC method on a 
Spherisorb 5 ODS (150×4.6 mm) column in the regime of 
isocratic elution. 50mM potassium phosphate buffer, pH 
5.0 — methanol (95:5, v/v), was used as a mobile phase. 
The radionuclide accumulation in the CNS (as calculated 
per the whole brain) was characterized by low absorption 
of PT and its metabolites after 5–10 min (0.036–0.061 μCi) 
on the experiment with a progressive elevation after 180 
min (0.30±0.04 μCi) with a subsequent decrease to 80% of 
the maximum after 360–720 min. The amount of radio-
nuclide metabolites in the mitochondrial fraction was 2- 
to 4-fold as low as that in the postmitochondrial fraction 
(perchloric extracts). The perchloric extracts of the brain 
homogenate and the postmitochondrial fraction showed 
tritium-labeled 4’-phosphopantothenic acid (PPA), pan-
tothenic acid (PA), pantetheine (the PT reduced form) 
and 4’-phospho-pantetheine (PPN), CoA and, probably, 
dephospho-CoA. [3H]-PPA was detected as the preva-
lent metabolite (40–50%) among the above radionuclides 
in the homogenate and postmitochondrial fraction. The 
accumulation of these metabolites had a maximum after 
180 min of the experiment and characterized the process 
of prevailing pantethine biotransformation in the cytosol 
of CNS cells in comparison with the synaptosomal and 
mitochondrial fraction. In this situation, [3H]-PT biotrans-
formation can occur according to the scheme of PT→
PA→PPA→PPN→CoA although certain pantethine moi-
ety can be directly phosphorylated. The results obtained 
enable us to use the model of CoA precursor intracerebral 
absorption to reveal CoA-dependent mechanisms of neu-
rodegenerative pathology and neuroprotection.
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In vivo toxicity of three types of polypropylenimine den-
drimers (PPI) generation 4.0 unmodified and with vari-
ous degree of sugar modification (25 and 100%) in two 
doses: 1 and 4 mg/kg of body mass was studied. Experi-
ments were done on rats placed in metabolic cages. Stud-
ied groups received a solution of dendrimers in appro-
priate dose by intraperitoneal administration for 10 days, 
the control group received an isotonic salt solution in 
the same way. During the experiments the body weight, 
consumption of water and food, quantity and quality 
of urine and general shape of animals were monitored. 
Urine, blood biochemistry and morphology was tested. 
Changes in animals behavior was investigated by apply-
ing a behavioral test. All examined dendrimers injected in 
a lower dose caused some changes in blood biochemistry, 
there was also a few days’ reduction in food consump-
tion. Rats which received unmodified PPI dendrimers 
drank less water and the decrease in urination was ob-
served. Higher dose of unmodified dendrimers caused 
visible changes in animals behavior, there was no body 
mass grow. There were changes in urination, food and 
water consumption, blood morphology and biochemis-
try. Rats which received modified dendrimers in the same 
dose didn’t show any changes in behavior and blood tests 
results. Their body mass increase was normal. Obtained 
results showed that unmodified polypropylenimine den-
drimers injected in 4 mg/kg of body mass dose caused 
strong toxicity, while the dendrimers modified with mal-
totriose in 25 and 100% injected in both examined doses 
as well as unmodified dendrimers injected in 1 mg/kg of 
body mass dose did not reveal such an effect.
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of Malassezia pachydermatis growth 
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Yeasts from the genus Malassezia are an element of the 
normal micro-flora of human skin and other vertebrates. 
However, under favorable conditions like a decrease of 
immune defense system efficiency Malassezia can cause 
some skin diseases. The most frequent dermatomycosis 
caused by Malassezia are pityriasis versicolor and Malas-
sezia folliculitis. These diseases have a chronic character 
and are characterized by a high percentage of relapses. 
Therefore it is very important to search for new ways of 
treatment and to improve already existing antimycete 
agents used in treatment of diseases where Malassezia is 
an etiologic factor. M. pachydermatis is considered to be a 
zoophilic species. It has been isolated in 30–80% cases of 
otitis externa and dermatitis. However, some research in-
dicates that this species can also lead to human disease. 
Moreover, M. pachydermatis may cause systemic infection 
in human infants. Our earlier data show that oxythia-
mine (OT), derivative of thiamine, could affect thiamin-
dependent enzymes, leading to a decrease of growth 
rate and survivability of yeast (S. cerevisiae). Therefore, 
we decided to investigate the reaction of M. pachyder-
matis to OT and to test the changes of activity of certain 
key enzymes (malate dehydrogenase — MDH, pyruvate 
decarboxylase — PDC, isocitrate lyase — ICL, pyruvate 
kinase — PK) after application of OT. As a result of our 
research we have found that cultures on medium with OT 
(40 mg l) after 21 days of cultivation had about a 3-fold 
lower cell number in comparison with control. We did not 
find any activity of PDC in cell extracts from control or in 
OT-containing media, and activity of ICL and PK did not 
show statistically significant changes. We conclude that 
the lack of PDC activity in M. pachydermatis means that 
this species prefers non-fermentative energy metabolism, 
which is confirmed by the high activity of MDH in cell 
extracts from the control media. However, the addition of 
OT caused a 4-fold decrease of MDH activity in compari-
son with control. M. pachydermatis sensitivity to OT can be 
the result of the inhibition of pyruvate and 2-oxoglutarate 
dehydrogenase complexes. This can affect bioenergetic 
pathways like the Krebs cycle and the malate-aspartate 
shuttle. This kind of change can also influence the activity 
of MDH. In conclusion we consider that OT can be useful 
as an additional agent in the therapy of superficial my-
coses, especially those caused by species from the genus 
Malassezia.
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C. albicans and M. pachydermatis are opportunist yeasts of 
physiological flora of human and animal skin and mucus 
membrane. After upsetting the host defense system, they 
can cause infection and some skin diseases. M. pachyder-
matis is a factor of surface infections whereas C. albicans 
apart from that can cause very dangerous systemic in-
fections of the entire host organism. On the other hand 
S. cerevisiae is not a pathogenic species and is commonly 
present in the environment and used in industry. Lipids 
are very active biological compounds that are essential for 
all living organisms. They serve not only as a substrate 
for membrane biosynthesis and efficient energy source 
but also play a key role in regulation of cell metabolism 
by e.g. participating in protein and hormone biosynthe-
sis, and modifying cell signaling. It is thus possible that 
fatty acids an/or their metabolites are involved in yeast 
pathogenesis. To check this hypothesis we analyzed the 
content and fatty acid composition of different lipid class-
es in above mentioned three yeast species. Our data show 
that the total lipid content in pathogenic species is about 
3-fold higher in comparison with S. cerevisiae. We also 
found differences in composition of SFA and UFA. C. albi-
cans and M. pachydermatis had about 3-fold higher levels of 
SFA (37 and 35ng/g, respectively) as well as about 3- and 
2-fold higher levels of UFA (58 and 35ng/g, respectively) 
in comparison to S. cerevisiae (SFA-11ng/g, UFA-20ng/g). 
However, the ratio SFA/UFA in S. cerevisiae and C. albicans 
was similar (about 0.6). Interestingly, the SFA/UFA ratio 
in M. pachydermatis was nearly 2-fold higher. In S. cerevi-
siae the ratio of MUFA/PUFA was about 69.2. In contrast, 
in the case of potentially pathogenic species that ratio was 
much lower (1.2 and 0.8). The obtained data suggest that 
the increased lipid content in pathogenic yeast species 
may serve as a source of reserve material, which could 
make them independent from the resources of the host 
organism. Higher PUFA content can improve metabolism 
flexibility through the regulation of gene expression, es-
pecially connected with gluconeogenesis, glycolysis, and 
the metabolism of fatty acids. Based on the MUFA/PUFA 
ratio, we conclude that there are differences in cell mem-
brane fluidity between pathogenic and non-pathogenic 
species which can influence metabolism of the cell. We 
have found a strong relationship between fatty acid con-
tent and composition, and virulence of pathogenic yeast.
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The main symptom of accelerated catabolism is reduced 
muscle mass associated with degradation of muscle pro-
teins. The key mediators of muscle cachexia in insulin re-
sistant states are tumor necrosis factor alpha (TNF-α) and 
interferons (IFNs). NF-κB transcription factor (NF-κB) 
seems to play crucial role in TNF-α-mediated muscle 
cachexia while STAT kinases could alter its action through 
IFNs. The aim of the present study was to examine the ef-
fects of insulin and/or IFNs on TNF-α-mediated activity 
and protein levels of NF-κB, FoxO1 and STAT1, -3 and 
-5 kinases in C2C12 myotubes. TransAm multiplate test 
was used to examine transcriptional activity of NF-κB 
(p65) subunit, STAT1, -3 and -5 kinases and FoxO1 in 
C2C12 myotubes. The expression of NF-κB, STAT1, -3, -5 
and FoxO1 proteins in nuclei, IκB (IκB) protein in cytosol 
were determined by immunoblotting. TNF-α stimulated 
NF-κB DNA binding capacity. The maximum effect was 
observed at 60th minute of treatment (P<0.01). Short-term 
exposure of C2C12 myotubes to TNF-α elevated the level 
of NF-κB in nuclear fraction causing drop in cytosolic IκB 
protein. Chronic treatment (24h) with TNF-α led to acti-
vation and higher expression levels of NF-κB in nuclear 
fraction. One-day pretreatment with INF α (IFNα) and 
IFNγ (IFNγ) extended TNF-α-mediated NF-κB activity 
(P<0.05) and immunoreactivity of NF-κB in nuclei. This 
effect was larger after pretreatment with IFN α than with 
IFNγ. Also insulin was able to increase TNF-α-, IFNγ- 
and IFN α-mediated transcriptional activity and protein 
expression of NF-κB. Short-term incubation with TNF-α 
stimulated STAT1 activity (P<0.05). Pretreatment with 
IFNα increased TNF-α-mediated STAT1 DNA binding 
capacity. Short-term exposure of C2C12 myotubes to IFN 
α/γ caused time-dependent increase in STAT3 activity in 
nuclear fraction (P<0.05). TNF-a repressed FoxO1 at 15th 
and 30th minute, while one-day pretreatment with insulin 
reversed this effect and TNF-α stimulated FoxO1 tran-
scriptional activity (P<0.01). IFNa to a greater extent than 
IFNγ, activated TNF-α-dependent NF-κB and STAT1 
DNA binding capacities (P<0.05). This may indicate that 
interferons, render C2C12 myotubes more susceptible to 
TNF-α. This study provide evidence that FoxO1 is a com-
mon target for antagonistic action of TNF-α and insulin 
in muscle cachexia. Additionally, IFNs cooperate with 
TNF-α through activation of STATs. Surprisingly, insulin 
was unable to affect TNF-α and IFNs-dependent STAT 
activities.
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Inflammatory and proliferative diseases in the large in-
testine may be associated with environmental pollution, 
including Pb2+ toxicity. Lead ion are capable of changing 
the structure of cellular membranes and thus affect ion 
transport. Exposure to lead also affects the immune re-
sponse of lymphocytes, macrophages, cytotoxic cells and 
epithelial cells. It is still not well known if exposure to 
lead affects the transport of ion in the epithelium of the 
colon, thereby increasing its pro-inflammatory activity 
and the chance of large intestine cancer among individu-
als chronically exposed. The aim of our research is to de-
termine the influence of Pb2+ on morphology, electrogenic 
ion transport, alternation of tight junction permeability 
and inflammatory reaction in the colon of rats chronically 
exposed to lead (0.1% lead acetate in drinking water for 
9 months). Ussing chambers were used to determine the 
electrophysiological parameters of the colon wall — tran-
sepithelial electrical potential difference (PD), changes in 
the transepithelial electrical potential difference during 
mechanical stimulation (dPD) and transepithelial electri-
cal resistance (R). Paraffin-embedded rat’s colon sections 
were used for mucin staining with PAS method and for 
immunohistochemical reactions for occludin (intracel-
lular tight junction protein) and IL6 (pro-inflammatory 
agent) visualization. In rats chronically exposed to lead, 
we observed a decrease in PD, dPD and R of the colon, 
compared to control. Lead decreased occludin, increased 
IL6 immunoexpression, reduced the goblet cells count 
and influenced on accumulation of PAS-positive sub-
stance in the apical region of cytoplasm in the absorptive 
cells. Chronic lead intoxication decline mucus production 
in the epithelium of the colon, may lead to the alternation 
of tight junction permeability, and consequently disrupt 
ion transport and increase inflammatory reactions in the 
colon.
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Pro- and antioxidant processes in the liver of rats 
after different types of ethanol administration
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The metabolism of ethanol leads to generation of highly 
reactive acetaldehyde and free radicals, which are con-
sidered to be among main factors mediating alcoholic 
injury of tissues. Glutathione (GSH) plays a crucial role 
in multitude of biochemical processes. Under oxidative 
stress conditions GSH acts as a free radical scavenger. Ac-
cording the data intracellular glutathione protect hepa-
tocytes against the ethanol-induced oxidative stress and 
prevent the apoptotic processes initiation. We estimate 
the level of GSH and content of thiobarbituric acid-reac-
tive substances (TBARS) in the liver of rats after different 
types of ethanol administration. The investigations were 
performed on male Wistar rats (190–200 g). In the first 
experiment ethanol was administered to rats in a dose 
of 5 g/kg body weight (a 25% solution) intragastrically, 
two times a day, during five days. The animals from the 
control group received the equal volumes of 0.9% NaCl 
solution. The animals were sacrificed 3 hours later the last 
alcohol injection. In the second experiment the animals 
consumed 15% ethanol solution as the sole source of liq-
uid for 6 weeks. It was shown that ethanol consumption 
during 5 days lead to decreasing of GSH level by 39%. It 
may be the effect of acetaldehyde which, as known, ac-
tively interact with SH-groups and modify aminoacids, 
proteins and regulatory peptides. The chronic alcohol in-
toxication caused the adverse effect. The concentration of 
GSH increased by 85%. The lipid peroxidation processes 
were not intensified. Thus, our results suggest that the 
ethanol intoxication does not enhance peroxidation proc-
esses in the liver, but considerably alter the GSH metabo-
lism. The character of disturbances depends on duration 
of alcohol consumption.



Vol.	 56	 	 	 	 	 	 	 19544th Annual Meeting of the Polish Biochemical Society

P.J.10

The interleukin 18 in hemodialyzed patients

Dorota Formanowicz1, Elżbieta Pawliczak2

1Department of Clinical Biochemistry, 2Department of 
Nephrology, Transplantology and Internal Medicine, Poznan 
University of Medical Sciences, Grunwaldzka 6, 60-780 
Poznań, Poland
e-mail: doforman@ump.edu.pl <Dorota Formanowicz>

The disturbances in the system of cytokines network and 
oxidative stress may cause the acceleration of atheroscle-
rosis. The activation of immunological response leads to 
changes in many cytokines, among others in IL-18 ex-
pression. This is a novel cytokine which is identified as 
a co-stimulatory factor for interferon-γ production in re-
sponse to toxic shock and is also considered as a strong 
independent predictor of death in patients with coronary 
artery disease.
The aim of this study was assessing the IL-18 serum con-
centration and finding the influencing factors on its se-
rum concentration in patients with end-stage renal dis-
ease treated with maintenance hemodialysis (mHD).
Studies were taken on 40 non-diabetic mHD patients. HD 
sessions were performed 3 times a week for 4 hours. Ref-
erence values were obtained from 20 non-diabetic patients 
after myocardial infarction but without kidneys damage 
(MI) and 20 healthy volunteers (HV). Blood samples were 
drawn from fasting subjects. IL-18, neopterin and NT-
proBNP sera concentrations were assessed by an ELISA-
method. Total cholesterol, LDL-cholesterol, triglycerides 
were evaluated by the routine laboratory tests.
In mHD patients sera concentrations of IL-18 and ne-
opterin were significantly elevated in comparison to MI 
and HV. The serum concentration of NT-proBNP was 
similar to MI and higher than in HV. The concentrations 
of selected lipids metabolism parameters in serum were 
slightly decreased in mHD if compared to MI and HV. 
The positive correlation between serum IL-18 and neop-
terin and no correlations between IL-18, sex, HD dura-
tion, NT-proBNP and lipids metabolism parameters were 
revealed.
Studied patients shoved the propensity to the high se-
rum IL-18 concentration, which was even higher than in 
patients after MI but without kidney disease. So, it may 
suggest that in spite the similar serum concentration of 
NT-proBNP, mHD patients are at higher risk of a fatal car-
diovascular event in comparison to MI group. The higher 
serum concentrations of IL-18 and neopterin confirm the 
strong activation of immunological response in mHD. The 
concentration of IL-18, which is also called interferon-γ-
inducing factor, correlated with serum neopterin what 
agrees with the fact that neopterin is produced chiefly by 
human macrophages through their activation by T-cell-
derived interferon-γ. IL-18 seems to have an independent 
contribution to the prediction of cardiovascular risk over 
NT-proBNP, sex, HD duration and lipids.

P.J.11

The comparison of metabolic activity 
of the synovial membrane with 
the parenchymatous organs

Beata Hapeta1, Agnieszka Fitowska1, Michał 
Dobrakowski1, Sławomir Kasperczyk1, 
Aleksandra Kasperczyk1, Tomasz Stołtny2, 
Bogdan Koczy2, Ewa Birkner1

1Department of Biochemistry Medical University of 
Silesia, Jordana 19, 41-808 Zabrze, Poland; 2Department of 
Orthopaedics, District Orthopaedic Hospital, Bytomska 62, 
41–940 Piekary Slaskie, Poland
e-mail: beatka005@wp.pl <Beata Hapeta>

During the metabolic processes occurring in the live or-
ganism cells e.g. tissue oxidation, comes to RFT produc-
tion. RFT called WR, which include among other things, 
superoxide anion,hydrogen peroxide, there are ions or 
molecules which have one or two unpaired electrons on 
their valence layer. It makes them toxic for surroundings. 
To counteract their harmful effects on tissues, there is 
an increase of activity of antioxidative enzymes. One of 
more essential antioxidative enzymes is superoxide dis-
mutase SOD, which catylyses the change reaction of the 
above-mentioned superoxide (anion) to hydrogen perox-
ide. This, in turn, is decomposed with the participation of 
another antioxidative enzyme of catylyze. SOD is present 
in the form of two isoenzymes: zinc-cupric (CuZn-SOD) 
located in cytoplasm and the second one, manganic (Mn-
SOD), located in mitochondrion. 
Assesing the activity of these isoenzymes, it can be esti-
mated at the rate of metabolism occurring in the cell and 
also at the activity of free radicals.
The purpose of our work was to compare the metabolic 
activity of synovial membrane with parenchymatous or-
gans such as liver or kidney on the basis of determinations 
— protein concentration and SOD coenzymes activity.
The evidence for our work were the pieces of synovial 
membrane taken from 22 women and 29 men during 
the procedure of endoprosthesis arthroplasty of knee or 
thigh joint. After experimental selection of dilution, in the 
prepared homogenates, the concentration of protein was 
marked by Lawry method and also the activity of CuZn- 
SOD and Mn-SOD by the same method. The obtained 
values were compared with the results of parallel char-
acterization made in the rabbit’s liver and the rat’s liver 
and kidney. The protein concentration in the synovial 
membrane made up 9% of the protein value included in 
the rabbit’s liver, 13% in the rat’s liver and 21% in the rat’s 
kidney. Whereas, CuZn-SOD activity analogically made 
up 3%, 25%, 27% and Mn-SOD 9%, 136% and 186%. 
On the basis of these obtained results we can conclude 
that protein content in the synovial membrane is T-10 
times smaller than in animals’ liver and kidney. Then, the 
metabolic activity of the synovial membrane is compa-
rable to the above- mentioned organs, however, can be 
different according to subcell location.
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Pancreatic islet beta-cells are markedly plastic in their 
ability to regulate insulin release. In insulin-resistant 
nondiabetic subjects, beta-cell mass and insulin secretion 
are sufficiently increased as a compensatory adaptation 
to reduced insulin sensitivity. When beta-cells are not 
able to compensate fully for decreased insulin sensitiv-
ity, type 2 diabetes (T2D) occurs. One of proposed rea-
sons for the islets dysfunction in T2D is reduced beta cell 
mass, caused predominantly by enhanced apoptosis. The 
aim of the present study was to determine whether the 
early beta-cell dysfunction caused by lipid accumula-
tion is due to apoptosis. To check this, male Wistar rats 
were fed regular chow or high-fat (HF) diet for 12 or 16 
weeks. Thereafter, islets secretory function, morphology 
and apoptotic markers were assessed. Glucose tolerance 
test showed that both 12- and 16-weeks of HF feeding led 
to insulin resistance. Rats fed HF diet for 12 weeks had 
significantly increased plasma insulin level and elevated 
pancreatic basal insulin secretion what indicate adapta-
tion of islets to insulin resistance. However, rats fed HF 
diet for 16 weeks had only slightly increased plasma in-
sulin level and reduced basal insulin secretion in islets 
demonstrating the early dysfunction of beta-cells. H&E 
staining revealed proper structure of islets but significant 
reduction in their size in pancreas of 16-weeks HF fed rats 
when we compare to control group. Immunohistochemi-
cal analysis of pancreas confirmed similar insulin level 
and showed lack of active form of caspase 3 in the islets 
of both control and HF fed rats. Above results, together 
with increased Bcl-2 mRNA level, suggest that apoptosis 
is not involved in early beta-cell failure caused by lipid 
induced insulin resistance.
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Introduction: Lyme borreliosis (LB) is tick borne bacterial 
disease that primarily affects the skin, joints and nerv-
ous, skeletal, circulatory systems. LB leads to metabolic 
changes which have influence on the enzymatic activity. 
It is possible that LB trigges changes of lysosomal exogly-
cosidases activity: β-galactosidase (EC 3.2.1.23), α-man-
nosidase (EC 3.2.1.24) and α-fucosidase (EC 3.2.1.51). The 
aim of our study was to evaluate β-galactosidase, α-man-
nosidase and α-fucosidase activity as a parameters using 
for monitoring the course of the Lyme borreliosis and the 
efficiency of treatment.
Material and methods: The serum from 8 patients 
(6 women and 2 men; age 58.5±11.84 years) with Lyme 
borreliosis from Department of Infections Diseases and 
Neuroinfections, Medical University of Białystok. The 
control group was composed of 17 healthy volunteers 
(11 women and 6 men; age 34.24±10.10 years). The activ-
ity of β-galactosidase, α-mannosidase and α-fucosidase 
(pKat/mL) in samples of serum was determinated by the 
method described by Zwierz et al. in modification of Mar-
ciniak et al. The results were submitted to statistical analy-
sis using t-test in Statistica 8.0 (Statsoft), accepting p<0.05 
as significant. 
Results: The activity of β-galactosidase (p=0.037056) and 
α-fucosidase (p=0.025359) in serum of patients with LB 
were increased in comparison to control. The activity 
of α-mannosidase (p=0.083993) was not changed signifi-
cantly.
Conclusion: The increase of β-galactosidase, α-fucosi-
dase activity in serum patients with LB suggests metabol-
ic changes in Lyme borreliosis. Our investigation shows 
that determination of β-galactosidase and α-fucosidase 
activity in serum may be used in LB diagnosis.
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Introduction: Lyme borreliosis (LB) is a chronic tick borne 
disease, caused by spirochetal Borrelia burgdorferi. The 
diagnosis of LB is based on a compatible clinical picture 
(meningitis, cranial neuritis), lymphocytic pleocytosis 
in the cerebrospinal fluid (CSF) and intrathecal Borrelia 
burgdorferi-specific antibody production. As the clini-
cal picture of LB may be unspecific, a lumbar puncture 
to analyze the CSF is usually mandatory for confirma-
tion of suspected diagnosis. Because lumbar puncture is 
very invasive diagnostic method we investigated activi-
ties of some lysosomal hydrolases in urine. The question 
is: whether determination of the β-galactosidase (EC 
3.2.1.23), α-mannosidase (EC 3.2.1.24) and α-fucosidase 
(EC 3.2.1.51) activity can be useful in diagnostics of Lyme 
borreliosis. 
Material and methods: The urine from 8 patients (6 
women and 2 men; age 58.5±11.84 years) with Lyme bor-
reliosis from Department of Infections Diseases and Neu-
roinfections, Medical University of Białystok. The control 
group was composed of 9 healthy volunteers (3 women 
and 5 men; age 34.25±5.63 years). The activity of β-galac-
tosidase, α-mannosidase and α-fucosidase (pKat/mL) in 
samples of urine was determinated by the method de-
scribed by Zwierz et al. in modification of Marciniak et 
al. The results were submitted to statistical analysis using 
t-test in Statistica 8.0 (Statsoft), accepting p<0.05 as sig-
nificant. 
Results: The activity of β-galactosidase, α-mannosidase 
and α-fucosidase in urine of patients with LB were not 
changed significantly in comparison to control.
Conclusion: The activity of determinated lysosomal hy-
drolases in urine of patients with Lyme borreliosis can 
not be helpful in diagnosis of this disease.
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Arteriosclerosis is one of the most serious and frequent 
complications occurring in patients suffering from chron-
ic kidney disease and subjected to kidney dialysis. The 
close connection between kidney dysfunction and arteri-
osclerosis is undeniable but, what is interesting, the well-
established risk factors supporting the development of 
classical cardiovascular disease (CVD) (hypertension, hy-
percholesterolemia and hyperhomocysteinemia), seem to 
be less or even no significant for the emergence of chronic 
kidney disease-related arteriosclerosis (CKDA). For the 
latter several other risk factors appear more important, 
for example: inflammation, endothelial dysfunction, oxi-
dative stress, vascular calcification or volume overload. 
To better recognize mechanisms underlying CKDA de-
velopment we have attempted to determine the changes 
it induces in the proteome of blood plasma. To this end 
we used two standard proteomic techniques: two-dimen-
sional electrophoresis (2DE) and mass spectrometry (MS) 
Our studies involved healthy volunteers and 4 groups of 
patients: (i) patients in the initial stage of chronic kidney 
disease (CKD) with first symptoms of CKDA (stages 1,2); 
(ii) pre-dialyzed patients (stages 3,4); (iii) patients in end-
stage renal disease (stage 5) with full symptoms of CKDA 
(dialyzed 5 years or longer) and (iv) patients with CVD 
and normal renal function. Total plasma proteins were 
subjected to 2DE. Qualitative and quantitative differ-
ences in the accumulation of the individual proteins were 
determined using Image Master Platinum 6.0 software. 
The proteins were identified by MALDI-TOF mass spec-
trometry. As a result, the proteomic maps of the plasma 
were constructed. Among approximately 210 spots, 45 
distinct proteins were identified, 5 of them differentially 
accumulated in the analyzed samples. Precursor of apoli-
poprotein A-IV was detected in all samples but in 28% 
of dialyzed patients we detected also its second isoform 
with the same molecular weight but with a slightly dif-
ferent pI. This isoform of apolipoprotein A-IV was also 
detected in 16% of patients in the 1–2 stage of CKD and in 
16% of controls. We not detected this protein in any sam-
ple from patients with CVD and normal renal function. 
23% of dialyzed patients revealed very low level of all 5 
isoform of haptoglobin in comparison to other groups of 
patients and controls. We also detected changes in accu-
mulation of one isoform of vitamin-D binding protein, 
microglobulin and fibrinogen
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The glycolysis and pentosophosphate activities have 
been studied in rat liver under chronic alcohol intoxica-
tion. The ethanol administration during 14 days decrease 
in the glucokinase (GK) activity by 21% (p<0.05). The 
changes of some glycolytic enzymes were observed after 
the 29 days alcohol intoxication: decrease in the GK activ-
ity by 30% and increase lactate dehydrogenase (LDH) ac-
tivity by 47%. Long- termed ethanol administration led to 
increase in the liver glucose (by 55%) and lactate (by 30%) 
contents, alongwith diminiching of the glycogen level (by 
19%). The 29 days alcohol intoxication also conducted to 
the inhibition of the transketolase activity (by 33%) and 
decrease in the liver pentoses levels (by 39%). Therefore 
the changes in the glycolysis and pentosephosphate func-
tioning in rat liver were dependent upon the terms of 
ethanol administered and were higher after the long term 
administration.
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Total homocysteine plasma level (tHcy) is known to be an 
independent risk factor of cardiovascular, renal, neurode-
generative disorders as well as malignant growth or preg-
nancy complications. The control of tHcy level is of a high 
prognostic value for prediction of the above pathologies. 
The aim of our study was to evaluate the level of tHcy 
in adolescents from rural area of northern and northern-
west areas of Grodno region of Belarus and possible effect 
of vitamin correction on it.
We examined the tHcy levels in blood of 45 adolescents 
of age of 16-18 of both sexes.The assay of tHcy was per-
formed using HPLC (Agilent 1200) with pre-column deri-
vatization and fluorescence detection.
We found the tHcy level to be 9.07±2.55 mcM/L which can 
be considered as mild hyperhomocysteinaemia. As a mat-
ter of correction of vitamin status we made use of folic 
acid (vitamin BC) (0.003 daily, 30 days) combined with cy-
ancobalamine (vitamin B12) (1 mg daily per os, 30 days). 
The level of tHcy was assayed 24 h after the last adminis-
tration of both vitamins. 
The level of tHcy was found to decrease significantly 
(p<0.0005 using Mann-Whitney test) 6.85±1.81 mcM/L.
We conclude that the vitamin correction using prepara-
tions of both B12 and folic acid is essential for health pro-
tection of adolescents permanently inhabitated in rural 
area of Belarus.
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Relationship between total homocysteine 
and total glutathione levels in plasma and 
red blood cells and congenital heart defects

Andrew R. Plotsky, Aleksander V. Naumov

Grodno State Medical University, Grodno, Belarus
e-mail: androm1972@tut.by <Plotsky Andrew>

Background: The involvement of total plasma homo-
cysteine in the etiology of congenital heart defects has 
been discussed for decades. But the data concerning that 
problem are controversial.
Objective: To assess the concentration of total homo-
cysteine and total glutathione in plasma and red blood 
cells in pregnant women with birth defects child.
Methods: We studied 24 women who had conceived fe-
tuses with congenital heart defects as cases, and 52 wom-
en with healthy children as control. Blood samples were 
obtained to determine the levels of total homocysteine 
and total glutathione in plasma and red blood cells. Total 
homocysteine and total glutathione were determined by 
high-performance liquid chromatography (HPLC) with 
fluorescence detection. Nonparametric statistical analysis 
was performed with the Mann-Whitney U test.
Results: We found no differences in total homocysteine 
concentrations in plasma and red blood cells both in preg-
nant women with affected offspring and control group 
(p>0.05). Red blood cells total glutathione concentrations 
were significantly lower in the study group as compared 
with control subjects (p<0.05). The verified decrease of 
«glutathione-homocysteine» ratio in red blood cells in the 
study group have been revealed.
Conclusion: We failed to confirm role of homocysteine in 
genesis of congenital heart defects. We suggest that the 
decreasing of total glutathione concentration in red blood 
cells can be considered as criterion of congenital heart de-
fects. More studies are warranted to investigate further 
any relationship between normal plasma homocysteine 
level and decreasing concentration of total glutathione 
in red blood cells in cases of congenital heart defects off-
spring.
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The glucuronosyl dermatan sulfate 
chains epimerization assessment in the 
course of the burned wound healing
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Katarzyna Winsz-Szczotka, Krystyna Olczyk
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Wound repair is a dynamic interactive process compris-
ing many precisely interrelated stages, overlapping in 
time and leading to the regeneration of tissue integrity. 
The healing process reflects the complex and coordinated 
body response to tissue damage resulting from the inter-
action many cell types and different extracellular matrix 
constituents — including glycosaminoglycans (GAGs). 
Regardless of the stage of wound healing process der-
matan sulfate (DS) is the main glycosaminoglycan type 
occurring in the burned wound bed. Essential influence 
on the GAGs profile, including the increase of the DS 
content in the matrix of thermal injuries, exerts apithera-
peutic product applied on the burn wound, in contrary 
to silver sulfadiazine (SSD) routinely used for local burns 
treatment. The increase of DS content in the thermal 
wound bed, seems to play a significant role in the healing 
process, considering DS ability to interact with different 
types of extracellular matrix components, mainly result-
ing from the glycosaminoglycan chains flexibility, deter-
mined by the number of iduronate residues. The latter 
ones result from the glucuronic residues epimerization, 
occurring during the biosynthesis of the mentioned type 
of GAGs. However, the extent of the described modifica-
tion, regulated by the activity of not fully known factors, 
can be changed in the course of various physiological 
and pathological processes. Hence, the objective of this 
study was to assess the glucuronosyl epimerization ex-
tent of dermatan sulfate chains, isolated from the matrix 
of burned wound bed. Dermatan sulfate was isolated and 
purified from normal and injured skin of polish home pig, 
in third, fifth, tenth, fifteenth and twenty firth day after 
the thermal damage. The wounds were treated with the 
following agents such as apitherapeutic (Propol T), vehi-
cle of Propol T, physiological salt solution and SSD. The 
isolated DS samples were depolymerized with chondroi-
tinase ABC and chondroitinase B. Then an assessment of 
the amount of unsaturated disaccharides, released during 
DS digestion applying individual chondroitinases was 
performed. It was found that in the course of the tissue 
repair process the glucuronosyl epimerization pattern of 
DS chains derived from burned wounds was altered — to 
an extent depending on the applied agent — as compared 
with epimerization of DS isolated from normal skin. The 
Propol T, in contrary to routinely used SSD, leads to the 
biosynthesis of the DS chains characterized by the iduro-
nate residue number, similar to that of normal skin DS.
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Immunohistochemical study of decorin 
expression in palmar aponeurosis with 
Dupuytren’s contracture in relation to activation 
level of matrix metalloproteinase-2 (MMP-2)
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Dupuytren’s contracture is a palmar fibromatosis associ-
ated with significant changes in cell phenotype and the 
deposition of excess matrix proteins, mainly collagens, in 
the extracellular space of the palmar aponeurosis. Deco-
rin, an ubiquitous leucine-rich macromolecule of connec-
tive tissue, is involved in regulation of collagen fibrillo-
genesis and along with metalloproteinases serving as a 
modulator of the availability of active TGF-β in extracel-
lular milieu. 
The aim of this study was to investigate the expression of 
decorin in relation to activation level of MMP-2 in palmar 
aponeurosis with Dupuytren’s contracture. 
Pathological tissues representing four clinical stages of 
disease progression and fragments of normal palmar 
aponeurosis obtained from patients surgically treated for 
carpal tunnel syndrome were examined by immunohisto-
chemistry and western blot method to determine expres-
sion of decorin. The level of relative MMP-2 activation, 
was investigated with use of the gelatin-SDS-PAGE zy-
mography. 
The immunostaining signals were primarily localized in 
the ECM-extracellular marix. In contrast, connective tis-
sue cells (fibro-/miofibroblasts) exhibited no decorin im-
munoreactivity. Immunohistochemical study revealed in 
pathological tissues sections significantly increased level 
of DCN expression compared with normal tissues. Ex-
pression of DCN was strong in 39/50 (78%) and moderate 
in 11/50 (22%) of Dupuytren’s tissues however, DCN im-
munoreactivity was mainly at the low level (58%) in nor-
mal palmar aponeurosis. Statistical analysis also showed 
no significant differences in the expression of DCN be-
tween groups of pathological tissues with different clini-
cal stages of disease progression. Additionally MMP-2 
activation was significantly elevated in the aponeurosis 
affected by Dupuytrens contracture compared with nor-
mal tissues. We did not find statistically significant differ-
ences between groups with different stages of the disease 
progression. The level of MMP-2 activity did not correlate 
with the level of decorin expression in Dupuytren’s sam-
ples. 
Conclusion: The expression of DCN is significantly in-
creased in the pathological tissues compared with normal 
tissues. Immunohistochemical studies also indicate that 
in Dupuytren’s aponurosis DCN is intensely stained both 
in proliferative connective tissue and in hard fibrotic tis-
sue. Moreover it seems that DCN is not affected by acti-
vated MMP-2 to liberate TGF-β from DCN-TGFβ complex 
in Dupuytren’s contracture.
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Interactions of various fascia dermatan sulfates 
with platelet derived growth factor BB
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Dermatan sulfate (DS) is able to bind short isoform of 
platelet derived growth factor BB (PDGF-BB). However, 
structural features of this glycosaminoglycan underlying 
the interaction are unknown. Meanwhile the interaction 
may be important for tissue repair and fibrosis involv-
ing both high activity of PDGF-BB and matrix accumu-
lation of DS. We examined by the solid phase assay the 
growth factor binding to structurally characterized DS 
chains of small proteoglycans from various fasciae. In ad-
dition, in vivo acceptors for PDGF-BB in fibrosis affected 
fascia were detected. PDGF-BB binding activity seems to 
be associated with long DS chain sections assembling the 
same type of hexuronate isomer (i.e. glucuronate or idu-
ronate). Moreover, an accumulation of di-2,4-O-sulfated 
disaccharides in such regions can increase their affinity 
to the growth factor. All examined fascia DSs showed 
significant PDGF-BB binding capability with the highest 
affinity found for normal palmar fascia decorin DS. In 
fibrosis affected palmar fascia the majority of PDGF-BB 
molecules is localized in supramolecular complexes also 
involving DS/chondroitin sulfate proteoglycans, type III 
collagen and fibronectin. Two latter matrix components 
bind to the growth factor covalently. Our results suggest 
that DS chains of fascia matrix small proteoglycans may 
regulate PDGF-BB availability leading to restriction of fi-
brosis associated with Dupuytren’s disease or to control 
of normal fascia repair.
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Interleukin-17 and matrix metalloproteinase-3 
levels in plasma of rheumatoid arthritis patients
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Rheumatoid arthritis (RA) is a chronic, autoimmune dis-
ease, characterized by polyarthritis and high concentra-
tions of proinflammatory cytokines, such as interleukin-
17 (IL-17). This cytokine play an important role in the 
pathogenesis of rheumatoid arthritis. Interleukin-17 is 
capable of promoting inflammation by inducing a vari-
ety of proinflammatory mediators, including others cy-
tokines, chemokines and various mediators of bone and 
cartilage destruction. Matrix metalloproteinases (MMPs), 
which are locally produced and activated within the af-
fected joints as a result of cytokine mediated stimula-
tion, could be more specific markers for joint inflam-
mation and cartilage destruction in rheumatic diseases. 
The MMPs family includes MMP-3, of broad substrate 
specificity enzyme, capable of degrading the connective 
tissue matrix components including collagen and pro-
teoglycans. Measurement of both IL-17 and MMP-3 in 
body fluids may be helpful in monitoring joint changes 
in patients with RA. Therefore the aim of this study was 
to assess IL-17 and MMP-3 plasma levels in rheumatoid 
arthritis patients. Correlation between IL-17, MMP-3, and 
the clinical and selected laboratory markers of the dis-
ease activity in RA was also evaluated. Plasma samples 
were obtained from 27 patients with RA and 20 healthy 
volunteers. All patients fulfilled the American College of 
Rheumatology criteria for RA diagnosis. Disease activ-
ity was determined using the 28 joints Diseased Activ-
ity Score (DAS28), calculated on the base of number of 
swollen and tender joints, the erythrocyte sedimentation 
rate (ESR) and the patient’s global assessment of health 
(Visual Analogue Scale — VAS). Plasma levels IL-17 and 
MMP-3 were measured using Immunoassay kits. IL-17 
and MMP-3 plasma levels were significantly increased in 
patients with RA as compared with healthy individuals. 
Interleukin-17 and matrix metalloproteinase-3 plasma 
concentrations in patients with RA were correlated signif-
icantly with CRP, ESR and DAS28 values. Furthermore, a 
significant correlation between plasma levels of IL-17 and 
MMP-3 in the patients with RA was found. The increased 
IL-17 and MMP-3 plasma levels found in RA patients cor-
related with disease activity. It cannot be excluded that 
evaluation of the plasma IL-17 and MMP-3 levels may be 
useful in the assessment of the disease activity in reuma-
toid arthritis.
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Amino transferase activity in rat’s brain 
cortex with chronic alcohol consumption

Mikhail Kurbat, Sergei V. Lelevich
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e-mail: vwmisha@mail.ru <Kurbat Mikhail>

For many years, free amino acids of nervous tissue that 
compose the so-called amino acid pool have been the sub-
ject of investigation. Several studies indicate that same 
amino acid, in particular, excitatory (glutamate and as-
partate) and inhibitory (glycine and γ-aminobutiric acid) 
participate in the expression of alcohol-dependent behav-
ior. However, their role in the alcohol-induced alterations 
in brain metabolism completely is not known. The goal of 
the present study was to assess changes of aspartate ami-
notrasferase (AsAT) and alanine aminotrasferase (AlAT) 
activity in the rat’s brain cortex. White inbred mail rats 
(initial weight 180–200 g) were used in this experiment. 
25% solution alcohol was administered chronically i.g. in 
dose 5 g/kg twice in day for 7, 14, 21 and 28 days. The 
obtained results showed no differences between control 
and experimental groups in activity of studied enzymes 
activity. These data suggest that AsAT and AlAT in brain 
cortex eventual not involved in the maintenance of alco-
hol consumption.
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The determination of 3-acyloxyacyl 
residues present in the endotoxin of 
Desulfovibrio desulfuricans bacteria
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Endotoxin (lipopolysaccharide, LPS) is an integral com-
ponent of the Gram-negative bacteria outer membrane. 
After release from the membrane surface it can induce 
immune cells to the synthesis of inflammatory mediators. 
The level of this induction is correlated with LPS concen-
tration and its high amounts trigger excessive immune re-
sponse of the infected macroorganism that results in the 
endotoxic shock and even death. The lipid A structure, 
which is the center of endotoxin biological activity, influ-
ences the strength of the immune system response [1]. 
The aim of study was to determine 3-acyloxyacyl residues 
present in the lipid A of endotoxin isolated from Desul-
fovibrio desulfuricans, the anaerobic, selectively sulphate 
reducing bacteria. 
The endotoxin has been isolated from bacterial cells by 
water-phenol extraction. 3-acyloxyacyl substituents of 
lipid A have been analyzed by gas chromatography cou-
pled with mass spectrometry (GC/MS) after derivatiza-
tion to methyl esters by modified Wollenweber and Riet-
schel method [2]. 
Findings proved that D. desulfuricans bacteria synthesize 
lipid A containing amide bound 3-O-(dodecanoyl)-tetra-
decanoyl and 3-O-(hexadecanoyl)-tetradecanoyl substit-
uents and ester bound 3-O-(tetradecanoyl)-tetradecanoyl 
one. 
References: 
1. Erridge C et al (2002) Microbes Infect 4: 837-851.
2. Wollenweber HW et al (1990) J Microbiol Meth 11: 195-211.
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Physiological ageing is a highly complex process associ-
ated with progressive structural, functional and metabol-
ic alterations in a variety of tissues and systems. Although 
the molecular mechanisms of ageing are still unclear, 
they consist of numerous changes including those in con-
nective tissue level. Qualitative and quantitative modi-
fications of the extracellular matrix (ECM) components 
as well as changes in proteolytic-antiproteolytic balance 
have been reported during physiological ageing. Taking 
into account the fact that a number of cytokines, growth 
factors and cytokine antagonists modify the expression 
of several matrix macromolecules, the aim of this study 
was to evaluate how changes in the ECM metabolism 
during ageing process influence circulating tumor necro-
sis factor-alpha (TNF-α), a proinflammatory cytokine 
that stimulate expression of matrix metalloproteinases 
participating in the ECM degradation. Since catabolic 
action of TNF-α on connective tissue can be modulated 
by naturally occurring antagonists of this cytokine, we 
analyzed relationship between age and IL-1 receptor 
antagonist (IL-1ra) and soluble TNF receptor I (sTNF 
RI) circulating levels. Serum samples were taken from 
80 healthy individuals aged from 1–80 and determined 
by enzyme-linked immunosorbent assay. The high sen-
sitivity immunoassay for TNF-α used in this study was 
able to detect low concentration of this cytokine, with the 
minimal detection limit to be 0.106 pg/mL. The results of 
our study revealed a weak age-related decrease in serum 
TNF-α concentration (r = –0,21, p<0.05). Serum concentra-
tion of naturally occurring TNF-α antagonists: IL-1ra and 
sTNF RI did not correlate with age. A weak but significant 
correlation was found between TNF-α and sTNF RI (r = 
0.21; p<0.05). We conclude that changing with age expres-
sion of TNF-α, a cytokine with a key role in the regulation 
of the extracellular matrix components metabolism may 
be an important factor affecting structure and function of 
connective tissue during physiological ageing. Moreover, 
the same factors which influence circulating TNF-α level 
seem to modulate the concentration of soluble receptor 
for this cytokine.
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Systemic sclerosis (SSc) is a chronic multi-system dis-
order predominantly affecting the skin as well as mus-
culoskeletal, gastrointestinal, pulmonary, and renal sys-
tems. The vascular dysfunction, particularly, endothelial 
damage and immune activation lead to tissue fibrosis at 
late stages of the disorder. This phenomenon is believed 
to result from the interaction of soluble immune media-
tors i.e. cytokines and growth factors with fibroblasts, 
which respond by increasing biosynthesis of extracellu-
lar matrix components (ECM), including hyaluronic acid 
(HA), in the skin and internal organs. One of the potential 
profibrotic factor stimulating the fibroblasts in the course 
of systemic sclerosis is insulin-like growth factor-I (IGF-
I). It is connected with IGF-I ability to regulate multiple 
cellular functions, including inhibition and stimulation 
of cell division, differentiation, migration, growth, cell 
death, and the regulation of gene transcription. IGF-I is 
one of the important cytokine influencing hyaluronic acid 
metabolism. HA plasma level reflects ECM components 
metabolism at the tissue level. Taking into account fact 
the above mentioned relationship, the aim of this study 
was to evaluate correlation between HA and IGF-I con-
centration in plasma of systemic sclerosis patients. The 
study was carried out on 20 women with definite sys-
temic sclerosis and twenty age-matched healthy women. 
Quantitative detection of HA and IGF-I level in the blood 
plasma, derived from aforementioned subjects, has been 
conducted by using enzyme-linked immunosorbent as-
say technique. Significantly enhanced serum level of HA 
and IGF-I was found in patients with SSc (p<0.05 and 
p<0.05, respectively). However, the correlation between 
investigated factors has not been detected. The obtained 
results indicate that other factors, except for IGF-I, may 
modulate ECM components metabolism in SSc patients.
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Oxidative stress and hyperglycemia performs an impor-
tant function in the development of glomerular damage 
and proteinuria in diabetes. Numerous reports have re-
cently shown that NADPH oxidase is the main source 
of ROS in nonphagotic cells, including renal glomerular 
mesangial cells and podocytes. Glomeruli as whole pro-
duce both superoxide anion (O2

•-) and nitric oxide (NO) 
and generation of the radicals is increased in various 
form of glomerular diseases. Whereas, glomerular cells 
(endothelial, mesangial cand podocytes) have the ability 
to produce O2

•-. In this study we investigated whether 
metformin, one of the most widely used oral drugs for the 
treatment of diabetes, was able to modulate production of 
superoxide anion in isolated glomeruli and cultured po-
docytes. Overall ROS production was meansured by flu-
orescence of the 2’,7’-dichlorodichydrofluorescein probe. 
O2

•- production was measured by luminescence of the lu-
cygenine. NADPH oxidase capacity to produce O2

•- was 
examined through adding NADH (100 μM). Cells were 
preincubated in medium containing normal (5.6 mmol/L) 
or high (30 mmol/L) glucose in the absence or in the pres-
ence of metformin (2 mmol/L). Superoxide O2

•- formation 
in the glomeruli was 1.4 fold higher than in the podocytes 
cells (4.36 × 0.09 vs. 3.16 × 0.11 nmol O2

•-/mg protein/min). 
Superoxide anion generation was significantly and rap-
idly increased in podocytes in response to increased ex-
tracellular glucose. O2

•- generation by high glucose was 
2.2-fold at 2h and 2.8-fold at 24h compared with that for 
normal glucose. However short incubation (2h) glomeruli 
with high glucose did not influence for O2

•- generation. 
Incubation glomeruli with the metformin for 2 hours in 
hyperglycemic medium decreased formation of O2

•- by 
68%, whereas inhibitory effect of metformin on O2

•- for-
mation in the presence of podocytes was 83%. Our results 
showed that metformin was able to decrease production 
of ROS through the significant reduction of NAD(P)H-
oxidase activity in both glomeruli and glomerular epithe-
lial cells.
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We examined the influence of administration of compo-
sition of BCAAs, taurine and L-tryptophan on the con-
tent of free amino acids and related compounds in liver 
of rats undergoing chronic ethanol intoxication (ChAI). 
The levels of the compounds of interest were assayed us-
ing HPLC with fluorescence detection after derivatization 
with o-phtalic aldehyde and FMOC-chloride.
We found the ChAI lasting 3 months (7 g of ethanol / kg 
a day) in male rats to result in increase of the levels of 
glutamate, asparagine, glycine, beta-alanine, tyrosine, 
and decrease of the level of alanine in the liver. Changes 
in free amino acids pool of liver undergoing ChAI result 
in lowering fraction of essential amino acids and altering 
activity of glycolysis and gluconeogenesis (Glu, Gly, Ala), 
and conjugation reactions (Gly). Influence of ChAI on the 
aromatic amino acids (AAAs) metabolism characterized 
not only by increased level of Tyr and Tyr/Phe ratio, but 
also by disappearance of normally positive correlation 
Tyr-Phe. This may account for lowering utilization of ty-
rosine along with constant activity of phenylalanine hy-
droxylase reaction. And, finally, we didn’t confirm eleva-
tion of tryptophan level in liver undergoing ChAI, which 
was reported previously.
Combined administration of taurine, tryptophan, and 
BCAAs solution (600 mg/kg, intragastrically) during last 7 
days of ChAI (last administration 12 hrs prior the decapi-
tation) resulted in decrease the levels of lysine (related 
to control) and aspartate (related to ChAI), and increase 
concentrations of serine, tryptophan, taurine, cystine, 
and histidine. Also administration of the composition 
prevented the disturbances of levels of glutamate, aspar-
agine, alanine and tyrosine, with the levels of glycine and 
beta-alanine being remaining elevated, and normalized 
ratio of essential to non-essential amino acids. Normali-
zation of tyrosine levels, Tyr/Phe ratio, and correlation 
between them indicates normalization of AAAs utiliza-
tion in liver after administration of the composition.
The results indicate that composition of L-tryptophan, 
taurine and BCAAs prevents a number of metabolic ef-
fects of ChAI, including disturbances in AAAs metabo-
lism, but induces its own imbalance of several amino ac-
ids in liver.
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Decorin and biglycan are special glycoproteins called 
proteoglycans (PGs) which are modified by one or two 
dermatan sulfate (DS) chains, respectively. DSs represent 
glycosaminoglycans (GAGs) composed of disaccharide 
units containing N-acetylgalactosamine (GalNAc) resi-
due and glucuronate or glucuronate epimer — iduronate 
residue. Usually GalNAc residues and frequently idu-
ronate ones exist as sulfate derivatives. High content of 
sulfate and carboxyl groups confer on DS unique binding 
properties underlying biological functions of PGs. More-
over, the DS binding properties are also influenced by 
glucuronosyl epimerization pattern since iduronate resi-
dues are responsible for chain flexibility. However, extent 
of DS sulfation and epimerization may be altered in the 
course of various physiological and pathological events. 
Thus, the aim of the present study was the evaluation of 
epimerization and sulfation patterns of DSs derived from 
normal palmar fascia (NPF) decorin, normal fascia lata 
(NFL) decorin as well as fibrosis affected palmar fascia 
(FAPF) decorin and biglycan. DS epimerization patterns 
was analyzed on the basis of these GAG sensitivity to spe-
cific bacterial lyases. DS sulfation patterns were estimated 
by reverse-phase HPLC. All examined GAGs displayed 
hybrid chondroitin sulfate/DS structure with high con-
tent of “glucuronate” disaccharides. Distinct character of 
their epimerization patterns was reflected in differential 
contribution both of long blocks of “glucuronate” disac-
charides and long sections assembling “iduronate” ones. 
The highest content of such regions was found in NPF 
decorin DS while FAPF decorin DS revealed lower contri-
bution of these sections to chain composition. However, 
the lowest content of long “glucuronate” and “iduronate” 
sections was observed for FAPF biglycan DS. All exam-
ined DSs displayed similar average sulfate density and 
approximate content of the predominant 4-O-sulfated 
disaccharide. However, differential contribution of other 
mode sulfated disaccharides was found. NPF decorin DS 
was almost devoid of 6-O-sulfated disaccharides residue 
and showed the highest amount of unsulfated disaccha-
rides. Moreover, this GAG contained more of di- 2,4-sul-
fated disaccharides than FAPF DSs. However, the highest 
content of such disaccharides was found for NFL decorin 
DS. Obtained results indicate that each type of examined 
fascia has specific model of DS modification suggesting 
differences in the GAG biological functions.
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Wound repair is an evolutionarily conserved process, oc-
curring with the involvement of cytokines, growth fac-
tors and chemokines, blood and connective tissue cells, 
enzymes, and the extracellular matrix (ECM) compo-
nents. ECM constituents mediate many physiological 
and pathological processes, among others the wound 
healing. The mentioned constituents participate in sig-
nal transduction, stimulate cellular adhesion and migra-
tion, mediate interactions between cells, cells and matrix 
macromolecules or ECM proteins. Glycosaminoglycans 
(GAGs) particularly hyaluronan (HA) play an important 
role in all stages of wound healing process such as inflam-
mation, granulation tissue formation, reepithelialization 
and remodeling. In the present study we have examined 
the effects of Propol T (apitherapeutic formulation with 
bacteriostatic properties, accelerating wound repair), 
and — silver sulfadiazine (SSD) (the agent of choice in 
the local treatment of burns, which may contribute to the 
occurrence of various undesirable side effects) on the ex-
pression and the dynamics changes of nonsulfated glycan 
— HA in the course of experimental burned wound heal-
ing. Hyaluronan was extracted and purified from normal 
and injured skin of polish home pig, in third, fifth, tenth, 
fifteenth and twenty firth day after the thermal damage. 
The wounds were treated with the following therapeu-
tic agents such as Propol T and SSD and with vehicle of 
Propol T and physiological salt solution as a control fac-
tors, according to Hoekstra standard model. The determi-
nations of total GAGs and types of GAGs were performed 
on the isolated skin samples. GAGs were extracted by the 
method of Scott and Van Amerongen et al. Total amounts 
of GAGs was quantified by a hexuronic acid assay ac-
cording to Blumenkrantz and Asboe-Hansen. Samples 
of isolated GAGs were submitted to electrophoresis on 
cellulose acetate before and after the use of agents specifi-
cally eliminating particular GAG types. It was found that 
burn wound healing process leads to an increase — af-
ter Propol T treatment — in hyaluronan content in site 
of injury followed by the fall and subsequent stability in 
HA amount. The similar changes were found when SSD 
was applied. Growing tendency in HA content displayed 
healing tissues treated with physiologic salt solution and 
Propol T vehicle. The more marked accumulation and 
dynamics of HA content alterations visible after Propol 
T treatment reflects the greater efficacy of the mentioned 
agent than SSD, in stimulation of GAGs metabolism.
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Level homocystein in blood serum of adult 
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bacterial lipopolysaccharides from 
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e-mail: lislen@tut.by <Elena Poplavska>

Adult females rats were administered a single injection 
of lipopolysaccharide (from E. coli and S. marcescens) at 
doses of 50 mkg/kg body weight. Animals of intact bunch 
were not exposed to any influences. 
The blood sampling at experimental animals was effected 
on 1, 3 and 6 days after administered of bacterial lipopol-
ysaccharide. Level homocystein in mkmol/l was defined 
in blood serum of experimental and intact animals on 
chromatograph “Agillent-1100”. Statistical analysis was 
carried out using the by means of nonparametric meth-
ods (Kruskal-Wallis ANOVA and median test). 
In a findings of investigation it is positioned, that level 
homocystein (median) in blood serum of intact animals 
compounds 4.17 mkmol/l, in blood serum of experimen-
tal animals — from 4.25 to 5.50 mkmol/l. Statistically au-
thentic differences between level homocystein in blood 
serum intact and experimental animals are absent.
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Studies concerning the etiology of aortic aneurysms, 
which are mostly located in abdominal area, have been 
conducted for many years. In aneurysm walls, a decrease 
of elastin level, increase of MMPs activity, inflammatory 
infiltration and decrease VSMCs number are observed. 
Nowadays apoptosis is considered to be one of the causes 
of aortic aneurysms development. Programmed cell death 
may be induced by death receptors (FAS, TNFR). 
The aim of this work was to reveal alternations in level 
of TNF, TNFR1, TNFR2 and FAS transcripts in segments 
of walls of abdominal aortic aneurysms and in normal 
aortic wall specimens (without aneurismal changes). The 
studied material comprised 48 segments of aortic wall, 33 
of which constituted specimens of abdominal aortic an-
eurysms (group T) and 15 were the fragments of normal 
aortic arch (group K). Total RNA extracted from tissue 
specimens was subjected to quantitative and qualitative 
evaluation. Transcriptional activity of the studied genes 
was estimated on the basis of the number of copies of 
mRNA/1 mg total RNA, using the real time QRT-PCR 
technique with a QuantitectTMSYBR®Green RT-PCR Kit. 
The analysis was carried out using an ABI PRISM 7700 
Sequence Detector. Finally specify of RT-PCR reaction 
was confirmed by sequencing of all amplified products. 
On the basis of results obtained, higher transcriptive ac-
tivity of TNF (p=0.01), TNFR1 (p=0.05) and FAS (p=0.03) in 
the segments of walls of abdominal aortic aneurysms was 
detected, exceeding that for normal aortic wall specimens. 
However, mRNAs of TNFR2 level were similar in both 
groups. Higher trancriptive activity of TNF, TNFR1, FAS,  
in T group may indicate the commitment of these genes 
in aortic wall cells apoptosis. The lack of differences in 
transcriptive activity level of TNFR2 between the studied 
groups may suggest the existence of a signal transduction 
pathway other than the apoptotic one.
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Sepsis and homocystein
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Sepsis is the leading cause of death in critically ill patients 
in the United States. Sepsis develops in 750 000 people 
annually, and more than 210 000 of them die. After nu-
merous unsuccessful trials of antiinflammatory agents 
in patients with sepsis, investigators doubted that mor-
tality could be decreased. Advances in unraveling the 
pathophysiology and genetic basis for the host response 
to sepsis have changed the prevailing understanding of 
the syndrome, and several therapies have demonstrated 
surprising efficacy. Sepsis is accompanied by profound 
metabolic disturbances. 
Extracorporeal blood purification treatment methods 
have been used in the treatment of human sepsis in a va-
riety of settings. One of the effective methods of treatment 
sepsis is hemosorption.
Homocystein (Hcy) is one of cytotoxic amino acid. Nu-
merous epidemiological studies have reported that even 
moderate hyperhomocysteinemia is a risk factor, associ-
ated with cardiovascular diseases, neuropsy-chiatric dis-
orders, complications of pregnancy.
The aim of the studies was to measure the concentration 
of plasma Hcy (HPLC methods) under healthy people 
and septic patients.
Plasma concentrations of homocysteine were measured 
using a HPLC technique with fluorescence detection of 
the derivatives obtained with ammonium 7-fluoroben-
zo-2-oxa-1,3-diazole-4-sulfonate. Blood was drawn into 
chilled EDTA-evacuated tubes. After centrifugation at 4 
degrees C without delay, plasma samples were kept fro-
zen at –20oC until analysis.
In plasma samples from 24 healthy subjects, concentra-
tion of homocysteine was 5.3 (4.4; 6.1) (Me, (25; 75)) mu-
mol/l.
Homocystein level in blod plasma under sepsis patients 
was 11.03 (8.7; 12.5) mumol/l.
Hemosorption sessions with biospecific hemosorbent 
“Ovosorb” has been performed 32 patients for hyper-
homocysteinemia correction. 4–7 sessions each lasting 
60 minutes were performed. During treatments the he-
modynamics were stable. A significant reduction was 
observed in levels of Hcy 7.2 (4.9; 8.5) mumol/l, (P=0.05). 
The overall survival at 28 days was 98 %.
Our findings suggest that hyperhomocysteinemia could 
associated with sepsis. Hemosorption sessions with 
biospecific hemosorbent “Ovosorb” has allowed to re-
duce homocystein level to the healthy donors’ level. Ap-
plication of hemosorption also reduces treatment time 
and mortality.
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The level of total plasma homocysteine 
in children with glomerulonephritis
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Hyperhomocysteinemia is well known as one of the com-
mon and independent risk factors for cardiovascular dis-
ease and is a common clinical finding in patients with 
chronic kidney diseases A recent epidemiological study 
revealed a positive association between the plasma homo-
cysteine (Hcy) level and development of chronic kidney 
disease in the general population. However, only a few 
studies have examined changes in Hcy level in children 
with glomerulonephritis. 
The aim of our study was to evaluate plasma Hcy levels 
and their determining factors in children with acute and 
chronic glomerulonephritis. 
The baseline levels of plasma homocysteine, serum pro-
tein and creatinine, proteinuria and blood pressure (BP) 
were measured after an overnight fast. Fasting total Hcy 
levels in plasma samples were measured by high-per-
formance liquid chromatography with fluorescence de-
tection. 
18 children and adolescents with a mean age of 13.94±3.49 
years (range 6–17 years) with acute glomerulonephri-
tis and 11 children and adolescents with a mean age 
13.45±3.80 years (range 4–17 years) with chronic glomeru-
lonephritis were included in the study. 
In accordance to our previous communication the normal 
range for total plasma Hcy in adults is 7.69–10.54 (aver-
age of 8.53) μM/L (before) and 5.67–7.65 (6.39) μM/L after 
10 days of appropriate vitamin (B9, B12) diet. 
The mean plasma Hcy in the patients with acute glomer-
ulonephritis was 10.58±4.84 μmol/L compared with 
10.88±8.46 μmol/L in the patients with chronic glomeru-
lonephritis. 
The homocysteine levels of both groups of patients were 
significantly correlated with age (r=0.46, P<0.001) and 
the level of blood creatinin (r=0.46, P<0.05). There was no 
correlation between Hcy and proteinuria, systolic and di-
astolic BP (P>0.05). 
We hypothesized that the regulation of Hcy metabolism 
may provide some beneficial effect in treatment of chil-
dren with acute and chronic glomerulonephritis.
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of mixtures containing branched chain amino 
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We investigated acute effects of two amino acid mixtures 
on the levels of tryptophan and its metabolites in blood 
plasma and brain areas of rats. Mixture A contained L-
leucine, L-isoleucine, L-valine, and taurine. Mixture B 
included also L-tryptophan. Solutions of mixtures A and 
B were administered intragastricaly in dark periode of 
normal light/dark cycle (12/12 h). After 1.5 h mixture A 
decreased levels of tryptophan in plasma and hypotha-
lamus. The level of 5-hydroxytryptophan was decreased 
in hypothalamus. Mixture B increased the levels of tryp-
tophan and serotonin in plasma. The synthesis and deg-
radation of serotonin were enhanced in hypothalamus 
and midbrain. The content of tryptophan was increased 
in pineal gland and frontal cortex. We found no effect of 
both mixtures on the synthesis of melatonin. We suppose 
the effects of both mixtures can be realizes by modifica-
tion of transport of amino acids due to competition of 
BCAAs and tryptophan.
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of vitamin D derivatives in nasal polyp cells
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Despite many years of research it has not been possible 
to state and recognize reasons for the nasal polyps devel-
opment. These are being hypertrophic changes of nasal 
mucosa caused by inflammatory reaction. Their occur-
rence entails bothersome ailments which grade depends 
on amount, localization and size of the hypertrophy as 
well as on secondary changes in the area of nasal tract. 
The therapy of polyps is currently based mainly on surgi-
cal intervention and/or local application of steroidal anti-
inflammatory drugs. This way of therapeutic method 
occurs to be often ineffective, may cause side effects and 
mostly leads to disease recurrence. 
There are conducting researches on application of vita-
min D analogues due to their role as a drugs reducing 
cell divisions and accelerating elimination of excessively 
dividing cells. They are already successfully applied in 
therapy of psoriasis and autoagression diseases. 
The aim of the presented study was to demonstrate if the 
reduction of nasal polyp cell survivability caused by se-
lected vitamin D derivatives is connected with intrinsic 
apoptotic pathway — induced by changes in BCL-2 and 
BAX proteins system. 
The material used in the study was composed of cell cul-
tures established from nasal polyps. The polyp specimens 
were received from surgically treated patients in AM 
Otolaryngological Clinic in Wrocław. The cells were cul-
tured in RPMI 1640 medium in addtion of 10% FBS and 
antibiotics (penicillin, streptomycin, gentamycin). In the 
study survivability and proliferative capabilties of exam-
ined cells was analyzed before and after addition of cal-
citriol and tacalcitol in a concentration between 10–3 and 
10–9 M, following 24, 48 and 72h. Then, the gene expres-
sion changes encoding antiapoptotic protein BCL-2 and 
proapoptotic protein BAX was examined. The quantita-
tive BCL-2 and BAX RNA analysis (real-time quantitative 
polymerase chain reaction using Opticon TM DNA Engine 
system) and the quantitative BCL-2 and BAX protein 
analysis (ELISA) was performed in this study. 
The obtained results show considerable statistical differ-
ences in examined genes expression after application of 
vitamin D derivatives, either in transcripts level or pro-
tein itself. The protein amount decrease in nasal polyp 
cells was determined with moving balance in advance to 
BAX. The comparative analysis of vitamin D derivatives 
was conducted. 
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Alcoholic patients develop deficiency of folic acid due to 
its low consumption, impaired intestinal absorption and 
uptake by the liver and increased urinary excretion. It is 
suggested that folate deficiency contributes to the patho-
genesis of alcoholic liver injury. However, the mecha-
nisms of this phenomenon have not been sufficiently 
clarified. We used a model of ethanol administration 
combined with the folic acid antagonist, methotrexate. 
Male rats were injected with methotrexate subcutane-
ously (0.1 mg/kg in a day) for 4 weeks. Rats received alco-
hol intragastrically (4.5 g/kg daily) for 4 weeks. Another 
group was treated with ethanol along with methotrexate 
administration. Rat liver was assayed for activities of eth-
anol and acetaldehyde metabolic enzymes, antioxidant 
enzymes, oxidized and reduced glutathione and malone 
dialdehyde level. Liver morphology was studied by his-
tologic and histochemical methods. The square of connec-
tive tissue and sudanophilic areas was determined by a 
computer image analyzer. The methotrexate administra-
tion activated the microsomal ethanol-oxidizing system 
and catalase peroxidatic activity. Ethanol also increased 
this enzyme activity. The methotrexate administration 
combined with chronic alcohol intoxication decreased 
the level of reduced liver glutathione and the activities 
of glutathione peroxidase, superoxide dismutase and 
catalase. The homocycteine concentration in the blood 
plasma of methotrexate-treated rats was 16% higher com-
pared to controls and 20% higher in comparison with 
ethanol-treated animals. Alcohol-intoxicated rats showed 
a significantly diminished blood plasma cysteine con-
centration compared to controls. Methotrexate enhanced 
ethanol hepatotoxicity, as demonstrated by significant 
activation of blood plasma gamma-glutamyl transferase, 
more pronounced alterations in the liver parenchyma, 
stepwise and focal necrosis, balloon dystrophy, marco- 
and microvesicular steatosis. The relative square of the 
sudanophilic area was maximal in the liver of rats treated 
with methotrexate combined with chronic alcohol intoxi-
cation, which indicates increased accumulation of neutral 
lipids. Thus, new experimental evidence was obtained 
for a significant role of folic acid deficiency in ethanol 
hepatotoxicity mechanisms, which can be realized by im-
paired methylation and intensified prooxidant effects of 
ethanol in the liver.
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Preeclampsia, the most common pregnancy-associated 
pathological syndrome. It is accompanied by significant 
remodelling of the extracellular matrix and alteration in 
lipid composition of the umbilical cord artery (UCA). We 
evaluate the sphingolipid composition of UCA and its 
alteration in preeclampsia. Studies were performed on 
the UCAs taken from 10 newborns delivered by healthy 
mothers (control material) and 10 newborns delivered by 
mothers with preeclampsia (preeclamptic material). Thin 
layer chromatography, solid phase extraction and high-
performance liquid chromatography were employed for 
these analyses. The control UCA wall contains several 
sphingolipids. The sphingomyelins and ceramides, exist 
in significant, micromole amounts per gram of fresh tis-
sue. In both sphingomyelins and ceramides the predomi-
nating fatty acid is stearate (C18:0). The contents of sphin-
goid bases and their phospho- and glyco- derivatives are 
distinctly lower with only nanomole amounts per gram 
of fresh tissue were found. Preeclampsia was accompa-
nied by a significant alteration in the sphingolipid com-
position of the UCA wall. A marked elevation in sphingo-
myelin with a slight reduction in ceramide content was 
observed. More than two fold increase in sphingomyelin : 
ceramide ratio in preeclamptic UCA wall was found. The 
ratio of free sphinganine (biosynthetic precursor of sphin-
gomyelins) to free sphingosine (sphingomyelin degrada-
tion product) raised above 5 times in preeclamptic UCA 
wall, whereas the ratio of sphinganine 1-phosphate to 
sphingosine 1-phosphate increased only by half. This ac-
cumulation of sphingolipids in preeclamptic UCA may 
be the result of increased synthesis, reduced degradation 
or coexistence of both these phenomena. Sphingoids, as 
secondary messengers, may evoke preeclampsia-associ-
ated decrease in hyaluronate and accumulation of col-
lagen, sulphated glycosaminoglycans and cholesterol in 
the UCA wall. This we propose corresponds to an “early 
ageing” of the umbilical cord and may be a potential 
mechanism by which preeclampsia evokes an initiation 
of hypertension in utero and its amplification through 
childhood and adult life.
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Varicose veins are among the most common features of 
chronic venous insufficiency (CVI), which exerts a high 
impact on patient quality of life. The disease pathogen-
esis is still not clearly understood. Although valvular in-
competence, alterations in smooth muscle cells (SMCs) 
arrangement, and changes in extracellular matrix (ECM) 
composition are the most commonly noted factors affect-
ing the development of varicose veins, the exact mecha-
nisms through which they interact in disease pathogenesis 
remain unknown. Extensive extracellular matrix remod-
eling of the vein wall is involved in the pathogenesis of 
varicose veins. The process is controlled by numerous 
factors, including peptide growth factors. Among them 
vascular endothelial growth factor (VEGF) is one of the 
most important signaling protein involved in regulation 
both vasculogenesis (the de novo formation of the embry-
onic circulatory system) and angiogenesis (the growth of 
blood vessels from pre-existing vasculature). The aim of 
the study was to evaluate VEGF-A and its two receptors 
(VEGFR1 and VEGFR2) in the wall of varicose and vari-
cose veins complicated by thrombophlebitis, when com-
pared to normal ones. Segments 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 VEGF-A, VEGFR1 and VEGFR2 were eval-
uated with RT-PCR, Western blot and ELISA methods re-
spectively. Increased VEGF-A expression were observed 
in the wall of varicose veins. However in the varicose 
veins complicated by thrombophlebitis its expression 
was significantly lower in comparison with the wall of 
normal veins. The evaluation of VEGF receptors type 1 
and 2 showed slight increase in their expression, both in 
varicose and varicose veins complicated by thrombophle-
bitis walls. The overexpressed VEGF-A in the wall of vari-
cose veins via VEGFRs may influence gene expression of 
enzymes involved in extracellular matrix metabolism and 
play a role in vein wall remodeling, as well as in the dis-
ease pathogenesis.
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Cytochrome P450 (CYP) dependent enzymes catalyze 
multiple hydroxylation reaction oxidizing different 
chemical compounds by activating molecular oxygen. 
Cytochrome b5 (Cytb5), small membrane hemeprotein, 
can modulate monooxygenase reactions catalyzed by 
some isoforms of CYP. The mechanism of such activation 
is not fully understood. In this report we describe the con-
struction of new recombinant fusion protein Cytb5-EGFP, 
consisting of full-length Cytb5 (functional module) and 
enhanced green fluorescent protein (EGFP — signal mod-
ule). This protein proved to be useful to study protein-
protein interactions between Cytb5 and isoform CYP3A4. 
Cytb5 in the fusion protein Cytb5-EGFP is able to be re-
duced by exogenous NADPH-cytochrome P450 reduct-
ase in the presence of NADPH, the reaction being highly 
dependent on ionic strength. The interaction of CYP3А4 
and Cytb5-EGFP is confirmed by spin equilibrium shift 
of CYP3А4 to high-spin state, as well as by changes of 
steady-state fluorescence anisotropy of EGFP in Cytb5-
EGFP. Thus, engineering of fusion protein Cytb5-EGFP 
provides an independent method for determination of 
dissociation constant for complex of CYP and Cytb5 that 
is less sensitive to environmental factors (temperature 
and solution composition) as compared to spectrophoto-
metric titration. 
Reconstitution of CYP3А4 testosterone 6β-hydroxyla-
tion activity in the presence of Cytb5-EGFP indicates that 
Cytb5 in the fusion protein is able to stimulate hydroxyla-
tion reaction, but with lower efficiency as compared to 
Cytb5. Experiments on catalytic activity reconstruction of 
CYP3A4 with other fusion proteins, earlier constructed 
in our laboratory and containing either Cytb5 or its hy-
drophilic domain allow us make a conclusion that hy-
drophobic domain of Cytb5 participates not only in pro-
tein-protein interaction, but also in the electron transfer 
to CYP3A4.
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Atherosclerosis is a major problem in kidney allograft re-
cipients. Olive oil with high proportion of monosaturated 
oleic acid is the principal source of a fat in the Mediter-
ranean diet (MD). Low fat diet improves several cardio-
vascular (CVD) risk factors. 
Aim of this study was to investigate the effects of MD 
on lipid blood profile, and activity of lecithin:cholesterol 
acyltransferase (LCAT) and cholesteryl ester transfer pro-
tein (CETP) in kidney transplanted patients: group MD 
and control (C) without diet. All parameters were meas-
ured four times: before using (0), and after 30, 60 and 180 
days of MD. The mean plasma TC, LDL-C and TG were 
decreased in group MD after 6 month comparying to 
baseline lipids (p<0.01). Olive diet induced a constant re-
duction of CETP activity, and LCAT, but after rising of this 
enzyme activity after first month of MD. These changes 
were paralell with lipids and lipoproteins concentration. 
Higher values of atherogenic lipids and less intensive 
changes of LCAT and CETP activity were observed in 
group C. Kidney transplantation and dietary interven-
tion resulted reduction of lipids, a partial normalization 
of LCAT activity and decrease in LDL cholesterol. Prob-
ably high density lipoproteins of patients MD contained 
more of larger HDL2b particles. An increase in HDL2b not 
only reducted estrification rate but also resulted in a low-
er cholesteryl esters content of LDL. Results suggests to 
use Mediterranean type diet as secondary prevention of 
CVD in the kidney recipients.
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During inflammation, several kind of cells, especially 
leukocytes, are engaged to eradicate microbes or irritants 
and to potentiate the tissue repair. The majority of events 
observed during inflammation, including vasodilatation, 
increased vascular permeability and pain are modulated 
by diverse circulating molecules, including the short half-
life peptides, named kinins. They are recognized by two 
kinds of receptors, the constitutive B2 type and induc-
ible B1 type. The expression of kinin receptors has been 
identified in numerous types of cells, but a knowledge of 
the regulation of these receptors in leukocytes, especially 
of the B1 receptors, is still not satisfactory. In this study 
we chose a well-defined monocyte-like human cell line 
U937 as a model for the analysis of the expression of kinin 
receptors by specific agonists, bradykinin (BK) and des-
Arg10-kallidin (DAKD). Cytokine mediation in this regu-
lation was also studied. Both B2 and B1 receptors were 
expressed in U937 cells but the first one showed a con-
siderably stronger mRNA expression as compared to the 
B1 type. The cells which were differentiated to monocyte/
macrophage state with retinoic acid (RA) or phorbol ester 
(PMA) showed an increase in kinin receptor expression. 
A time-dependent up-regulation of both receptors was 
observed after stimulation with BK (by 200% and 50% for 
B2 and B1 receptors, respectively, as compared to non-
stimulated cells). Similarly, DAKD caused an augmenta-
tion of these receptors, higher for the B1 type (by 200% 
and 50% for B1 and B2 receptors, respectively). A strong 
induction of B2 receptor by this agonist was observed in 
RA- and PMA-differentiated cells (by 150% and 200%, re-
spectively). These results suggest an unexpected mecha-
nism of kinin receptor autoregulation in monocytes/mac-
rophages by specific agonists. We demonstrated that 
cytokines, such as interleukin 1βcan regulate the expres-
sion of both receptors in U937 cells. Moreover, these cells 
showed a weak interleukin 1β expression after treatment 
with kinin peptides. Taken together, our study shows the 
up-regulation of the expression of kinin receptors by BK 
and related peptides as well as and by interleukin 1β in 
monocyte-like cells, suggesting their involvement in the 
propagation of the inflammatory processes.
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There is growing body of scientific evidence that dys-
function of central serotonergic neurotransmission has 
been implicated in the pathogenesis of alcohol depend-
ence and withdrawal [1, 2]. Alterations in the serotoner-
gic neurotransmission may be partially mediated through 
the ethanol-induced alterations in serotonin’s precursor 
tryptophan (Trp) metabolism and transport. In order to 
gain entry to the brain Trp has to compete with other ami-
no acids (Val, Leu, Ile, Phe and Tyr), collectively known as 
the competing amino acids, for the same cerebral uptake 
mechanism [3]. This study was designed to estimate the 
influence of intragastrical injection of amino acids com-
position I: (Leu:Ile:Val:Tau1:0.25:0.25:0.5) and II: (Leu:
Ile:Val:Tau:Trp 1:0.25:0.25:0.5:0.4) on the pool of central 
neuroactive compounds during alcohol withdrawal syn-
drome (AWS) after forced alcohol intoxication according 
to Majchrowicz. The main effects of AWS were decrease in 
the level of catecholamines and taurine in hypothalamus 
and decrease of serotoninergic activity due to decrease 
of precursor availability in the cortex, striatum and mid-
brain. Injection of composition I was accompanied by ad-
ditional decrease in the level of Trp in the brain regions. 
Injection of composition II resulted in increase in the Trp 
level in the all brain regions and increase in serotoniner-
gic activity in brain cortex and midbrain. The results of 
present study suggest that AWS leads to inhibition of 5-HT 
synthesis and turnover, which is caused by a decrease in 
circulating Trp availability to the brain. The amino acid 
composition II may enhance serotonergic neurotransmis-
sion under the conditions of AWS by increasing in Trp 
availability to the brain. 
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Endothelial progenitor cells (EPC) are heterogeneous 
group of cells associated with different cell surface antigen 
expression profiles. Several assays have been applied to 
evaluate the number of circulating EPC subpopulations. 
It has been postulated that EPC contribute to endothelial 
regeneration. Endothelial damage and dysfunction is as-
sociated with the course of cardiovascular diseases. It is 
well known that the risk factor of cardiovascular diseases 
increases in metabolic syndrome where hypertension is 
accompanied by central obesity, lipids abnormalities or 
impaired fasting glucose.
The aim of our study was to evaluate the number of en-
dothelial cells colony forming units (CFU-EC) in patients 
with metabolic syndrome (n=29) and hypertension (n=12) 
compared to healthy controls (n=11). Peripheral-blood 
mononuclear cells were obtained by Ficoll density gradi-
ent centrifugation and cultured in EPC supporting growth 
medium for 5 days on fibronectin coated dishes. After 48 
hours nonadherent cells were collected and reseeded for 
a subsequent culture. After 72 hours CFU-EC defined as 
a core of round cells with elongated sprouting cells at the 
periphery were counted under the light microscope.
Endothelial-like phenotype of cells was confirmed by the 
uptake of acetylated human low density lipoprotein and 
Ulex europaeus agglutinin binding assays. The number 
of CFU-EC was significantly reduced in patients with hy-
pertension (p<0.05) vs. control. However the lowest count 
of CFU-EC was developed from patients with metabolic 
syndrome (p<0.001) as compared to control.
An inverse correlation between peripheral blood derived 
EPC and global cardiovascular risk has been reported re-
cently. Thus our results situate CFU-EC number among 
factors possibly useful for clinical prediction of the coro-
nary artery disease risk score in patients with metabolic 
syndrome.
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Introduction: Aneurysmal widening of the aorta is filled 
with parietal thrombus. Blood platelets are main partici-
pants in its formation (white thrombus) and proteolytic 
enzymes, including probably cathepsin A, take part in its 
rebuilding. Cathepsin A participates in protein degrada-
tion, activates prohormones and precursors of biological-
ly active peptides as well as inactivates their active forms. 
It also plays a role as “a protective protein” to certain gly-
cosidases.
Aim of the study: The aim of the study was to determine 
optimum pH, substrate specificity and activity of cathep-
sin A of parietal thrombus of abdominal aortic aneurysm 
and its influence on synthetic dipeptides with blocked 
amine group.
Material and Methods: The study was conducted on 15 
parietal thrombi abdominal aortic aneurysm and retract-
ed blood clots were the comparative material. Thrombi 
and blood clots were solubilized using knife homogeniz-
er. The filtrate, obtained due to filtration through polya-
mide fabric, was used for the determination. Z-Glu-Phe, 
Z-Glu-Tyr, Z-Gly-Ala, Z-Gly-Phe, Z-Phe-Ala, and Z-Phe-
Phe were the substrates. The amount of released C-end 
amino-acid was determined using a ninhydrin method. 
Results: Cathepsin A showed the highest activity on ex-
amined substrates, of both parietal thrombus homogenate 
and blood clot at pH 5.0–5.5. Out of two studied homoge-
nates, Z-Phe-Ala is most susceptible substrate to cathe-
psin A activity (18.2 and 8.2 Ala μmol/g/h, respectively) 
while Z-Gly-Ala is the least susceptible (0.6 and 0.4 Ala 
μmol/g/h, respectively). Parietal thrombus of abdominal 
aortic aneurysm cathespin A activity on these substrates 
is approximately 2-fold higher than that of blood clot.
Conclusions: High activity of cathepsin A points to rapid 
metabolism of peptides and proteins of aneurysm pari-
etal thrombus. Administration of proteolytic enzymes in-
hibitors may provide thrombus proteins stabilization.
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The tricarboxylic acid cycle (TCA) occurs in the matrix of 
the mitochondrion and is a part of the metabolic pathway 
involved in the chemical conversion of carbohydrates, li-
pids and some amino acids into carbon dioxide and water 
to generate large amounts of adenosine triphosphate via 
oxidative phosphorylation.
Idiopathic scoliosis is a 3-dimensional rotational deform-
ity of spine curvature of unknown cause. That disease 
is multifactorial, many theories of formation have been 
proffered. Most often the contributing factors are asym-
metry growth, hormonal and genetic factors, abnormal 
equilibrium system in the brainstem, and soft abnormali-
ties in bone and muscle.
The aim of this work was an answer to the question 
whether immediately connected genes with tricarboxy-
lic acids cycle in skeleton muscle around twists, or more 
compactly near concave and convex side of spine differ 
with expression, and whether exert they influence on in-
vestigated idiopathic changes. 
The segments of spine muscle from five persons were 
received from concave and convex side, from two per-
sons received segments from concave and from two 
convex side were examined. Samples homogenized and 
isolated RNA of the phenol-chloroform method and esti-
mated genes expression with oligonucleotide microarray 
method of Affymetrix. Levels of fluorescence signals of 43 
transcripts connected immediately with TCA in respect of 
assembling of each tests from suitable places of receiving. 
Compare the signal value of received tests from concave 
and convex side of scoliotic twist were passed. 
Differences of mRNA level characterized by the meth-
ods of statistical program SAM (Significance Analysis of 
Microarrays), in which were marked: score coefficient (t-
student test), differentiating value x>3; Q-value (probabil-
ity of results) differentiating value x<5; SLR (coefficient 
qualifying mean the relation of fluorescence level among 
examined arrays expressed in logarithmic scale) differen-
tiating value x>1. 
Differentiating genes were separated basing on the analy-
sis of linear regression and their comparison in t-Student 
test by the use of Statistica 7 program.
Recapitulation of received results showed significant dif-
ferences in expression of selected genes from convex and 
concave side, what could be dependent from around skel-
etal muscles at the convex side greater tension, greater 
energetistic application, and smaller tension, smaller en-
ergetistic application on concave side. 

On base of comparisons the connected with Krebs cy-
cle expression genes after two opposed sides (concave 
and convex) we ascertain enlarged expression genes of 
this process after concave side. Statistical  differences we 
observed for NNT (nicotinamide nucleotide transhydro-
genase), IDH3A (isocitrate dehydrogenase 3) and SDHB 
(succinate dehydrogenase complex) genes.
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TGF-β is a multifunctional protein which affects many 
proteins taking part in cell cycle regulation and it influ-
ences cell growth and differentiation. TGF-β can stimu-
late the proliferation of mesenchymal cells, but it can also 
act as a growth — inhibitory factor for epithelial, lym-
phatic, hematopoetic, and endothelial cells. TGF-β may 
also regulate cell entry to the apoptosis pathway. TGF-β 
?plays an important role in angiogenesis, the stimulation 
of extracellular matrix synthesis, including colagen I, as 
well as in tissue repair and healing processes. 
The aim of our study was to evaluate the expression 
profile of genes connected with TGF-β1 in paravertebral 
muscles of the concave and convex side of the curve in a 
group of patients with idiopathic scoliosis classified clini-
cally according to criteria of Lenke.
Paravertebral muscles specimens of nine idiopathic scol-
iosis patients were obtained intraoperatively at the curve 
apex from both sides of the spine. Different curve types 
were classified clinically according to Lenke criteria. The 
gene expression profile of the muscular specimens was 
analysed with oligonucleotide microarrays HGU 133A 
(Affymetrix). The result analysis was performed with 
SAM program (Significance Analysis of Microarrays) af-
ter normalization with RMA method (Robust Multichip 
Analysis).
Comparsion of the degree of transcriptome similarity in 
paravertebral muscles from concave and convex side of 
the idiopathic scoliosis curve indicates that TGF-β family 
connected proteins may be involved in the pathogenesis 
of that disease and its progression.
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