
7th PANHELLENIC CONGRESS 
OF PHARMACOLOGY

organized by the Greek Society of Pharmacology
Thessaloniki, 18-20 May 2012

Book of Abstracts



HIPPOKRATIA 2012, 16 (Suppl 1) 3

Dear readers,
The Hellenic (Greek) Society of Pharmacology was founded in 1984 with the aim to promote 
research in Pharmacology in Greece – in the experimental and clinical setting – and to advance 
the communication between all medical doctors and scientists who have an active interest in 
drugs and their mode of action.
The Hellenic Society of Pharmacology holds its Panhellenic Congress once every two years 
and a Meeting in the intervening years.  Either occasion serves as a forum in which, members 
of the Society and other interested scientists, have the opportunity to exchange information – in 
the form of lectures, round tables, oral and poster presentations - concerning various aspects of 
drug development and use, from basic research to the legal setting covering their therapeutic 
administration.
This is the first time that abstracts from a Congress/Meeting of the Hellenic Society of 
Pharmacology are published in this journal.  We do hope that our readers will find them useful 
and intellectually stimulating. 

Editor
Ass. Prof. Triaridis S
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O1 
Effect of transforming growth factor β and bone 
morphogenetic protein 2 on proteoglycan expres-
sion by human primary pulmonary arterial smooth 
muscle cells
Papakonstantinou E1, Cholevas C1, Eickelberg O2, Karakiulakis G1

1Laboratory of Pharmacology, School of Medicine, Aristotle University of 
Thessaloniki, Greece; 
2Comprehensive Pneumology Center, Ludwig-Maximilians-University, 
Munich, Germany

The transforming growth factor (TGF)-β family is a large family of multi-
functional cytokines playing critical roles in embryogenesis, growth, wound 
repair, inflammation and vascular homeostasis. Bone morphogenic proteins 
(BMPs) are the largest group of cytokines within the TFG-β superfamily. 
BMPs act as instructive signals during embryogenesis and contribute to the 
maintenance and repair of adult tissues. Both TGF-β and BMP isoforms are 
pleiotropic mediators of smooth muscle cell proliferation and apoptosis, as 
well as extracellular matrix (ECM) secretion and deposition. Proteoglycans 
are essential ECM molecules, which modulate inflammatory responses and 
influence tissue repair and remodeling. The aim of our study was to investi-
gate the effect of TGF-β and BMP-2 on the expression of proteoglycans by 
human pulmonary arterial smooth muscle cells (PASMC). 
PASMC were incubated for 6, 12 or 24 h in the presence of 0, 0.2, 2 and 
10 ng/ml of TGF-β, as well as for 0, 2 and 6 h in the presense of 10 ng/ml 
of BMP-2. At the end of the incubation period, the RNA was isolated and 
gene expression of the proteoglycans biglycan, perlecan, decorin, syndecan 
and versican was analysed by RT-PCR. Human hydroxy-methylbilane syn-
thase, a ubiquitously and equally expressed gene free of pseudogenes, was 
used as a reference gene in all RT-PCR reactions.
We found that gene expression of biglycan, perlecan, syndecan and ver-
sican was significantly stimulated by TGF-β, after 24 h of incubation, in 
a dose dependent manner, whereas, gene expression of decorin was sig-
nificantly downregulated. BMP-2 significantly induced gene expression of 
perlecan, syndecan, versican, decorin but not of biglycan.
Our results show an upregulation of specific proteoglycan gene expression 
in response to TGF- β and BMP-2, which may play a significant role in vas-
cular remodelling, associated with pulmonary diseases, such as idiopathic 
pulmonary arterial hypertension (IPAH) and they support the rational that 
they may serve as alternative targets for pharmacological intervention to 
prevent and/or to treat vascular pulmonary diseases. 

O2
Idiopathic arterial pulmonary hypertension is as-
sociated with differential expression of the prote-
oglycans versican, decorin and perlecan in the lung
Papakonstantinou E1, Cholevas C1, Eickelberg O2, Karakiulakis G1

1Laboratory of Pharmacology, School of Medicine, Aristotle University 
of Thessaloniki, Greece; 2Comprehensive Pneumology Center, Ludwig-
Maximilians-University, Munich, Germany

Idiopathic pulmonary arterial hypertension (IPAH) is a fatal disease charac-
terised by vasoconstriction, proliferation of pulmonary arterial smooth mus-
cle cells (PASMC) and increased deposition of extracellular matrix (ECM), 
which contributes to pathological remodelling of pulmonary arterioles in 
IPAH. Proteoglycans (PGs) are components of the ECM and are present 
throughout the lung. PGs control cellular proliferation and differentiation, 
however, their expression in IPAH remains elusive. The aim of our study was 
to investigate gene expression of: a) the large aggregating PG versican; b) 
the small leucine-rich repeat PG decorin and c) the basement membrane PG 
perlecan, in the lungs of patients with IPAH or control transplant donors.
Lung tissue samples were obtained during lung transplantation from 12 
patients with IPAH (mean age 32±10 years, seven females, five males) and 
nine control subjects (organ donors, age 38±14 years, five females, four 
males). None of the IPAH patients exhibited bone morphogenetic recep-
tor type II (BMPR2) mutations. Lung tissue specimens were homogenized 
and RNA was extracted and processed to cDNA. Gene expression of ver-
sican, decorin and perlecan was investigated by RT-PCR. Human hydroxy-
methylbilane synthase, a ubiquitously and equally expressed gene free of 

pseudogenes, was used as a reference gene in all RT-PCR reactions.
We found that there is a significant reduction in gene expression of the large 
hydrodynamic molecule versican (by 48%) and of perlecan (by 45%) in 
IPAH lung tissue specimens, as compared to controls, indicating disruption 
of the rigidity of parenchymal lung tissue and of the basement membrane. In 
contrast, gene expression of decorin was up regulated by (20%), in IPAH, as 
compared to controls. Since decorin modulate collagen fibrillogenesis, lung 
tissue mechanics may be affected through a direct effect of decorin on col-
lagen fibril formation. 
Our results indicate a possible involvement of PGs in IPAH pathophysiolo-
gy with future implications in the prevention and treatment of the disease.

O3
MDEA: in vitro study of the effect on human genet-
ic material
Demirtzoglou G, Chrysoglou S I, Iakovidou-Kritsi Z
Laboratory of General Biology, Medical School, Aristotle University of 
Thessaloniki, Greece

MDEA (3,4-Methylenedioxy-N-ethylamphetamine, “Eve”) is a psychoac-
tive drug which acts upon the central nervous system affecting brain func-
tion. This way, it causes changes similar to those of MDMA (3,4-methylen-
edioxy-N-methylamphetamin) in perception, mood, behavior and cognition. 
MDEA which belongs to the phenethylamine amphetamine chemical classes 
is also psychedelic and stimulant. It is a white crystalline powder, completely 
soluble in water. Like MDMA and related methylenedioxyphenethylamines 
(such as MDA, MBDB and BK – MDMA), MDEA acts as a norepinephrine, 
dopamine and serotonin releasing agent. Usually MDEA requires larger dose 
than MDMA to cause the same phenomena and its effects last approximately 
three to five hours. Nevertheless, the euphoric feelings caused by MDEA are 
not as intense as those caused by MDMA. Furthermore, the effects of MDEA 
are less stimulating than those caused by MDMA. In this experimental work 
we study the effect of MDEA on human DNA by estimating the most sensi-
tive and accurate cytogenetic indices, SCEs (Sister Chromatid Exchanges), 
PRI (Proliferation Rate Index) and MI (Mitotic Index). SCEs are considered 
as one of the most sensitive markers of genotoxicity, whereas PRI is used as 
a reliable index of cytostaticity, though MI is a measure for the proliferation 
status of a cell population. We prepared five MDEA concentrations (the mid-
dle one is counterpart to the concentration found in the blood of a regular 
ecstasy user), which were added to lymphocyte cultures of peripheral blood 
from young, healthy donors. After 72 hours incubation the cultures were pre-
pared and stained by Fluorescence plus Giemsa method and SCEs, PRI and 
MI were estimated using an optic microscope. MDEA caused significant cy-
togenetic damages (increase in SCE frequencies and decrease in PRI values) 
on the lymphocytes which were proportional to the concentration of drastic 
substance. The observed differences in some cases were statistically signifi-
cant. These results lead to the conclusion that the effect of MDEA on genetic 
material is an impressive field which should be further investigated.

O4
Cytogenetic behaviour of crocin on leukemic cul-
tured lymphocytes
Argyraki M, Iakovidou-Kritsi Z,  Anestakis D, Zervas K, Sinakos Z
Laboratory of General Biology, School of Medicine, Aristotle University 
of Thessaloniki 

Introduction: Crocin is isolated from saffron, an important herb rich in caro-
tenoids obtained from the stigmas of Crocus sativus L, commonly consumed 
in different parts of the world and used as a medical drug to treat numerous 
diseases. Crocin is the diester formed from the disaccharide gentiobiose and 
the dicarboxylic acid crocetin and it has been shown to have antioxidant, 
antidepressant, antithrombotic and mainly anticancer properties. 
Purpose: In the present work a comparative study of the cytogenetic be-
haviour of crocin between cultured lymphocytes from leukemic patients 
as well as from healthy individuals was undertaken in order to test the 
hypothesis that the Sister Chromatid Exchange (SCE) assay in vitro can be 
used for the prediction of in vivo tumor response to the potential chemo-
therapeutic action of crocin. SCEs have been proposed as a very sensitive 
method for detecting genotoxicity, and lately as one of the methods for 
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evaluating chemotherapeutic efficiency in vitro and in vivo, while Prolif-
eration Rate Index (PRI) has been established as a valuable indicator of 
cytostatic effect.  
Methods: Lymphocyte cultures have been prepared by adding: a) 11-12 
drops of heparinized whole blood from leukemic women who have not 
undergone any treatment and from healthy donors, b) aqueous solutions of 
crocin (100ng, 1μg and 10μg), in 5ml chromosome medium at the begin-
ning of culture life. The cultures have been incubated at 37οC for 72h and 
SCEs and PRI has been estimated by a modification of the fluorescence 
plus Giemsa procedure. 
Results: Findings showed that all tested crocin solutions didn’t cause re-
markable changes to the PRI values neither of the leukemic, nor of healthy 
lymphocytes. Contrariwise, after crocin affection a statistically significant 
decrease of the SCE frequency of leukemic lymphocytes had been ob-
served, though the SCEs of healthy cells presented slight increase. Both 
the reduction and the increase of SCEs were proportional to the concentra-
tions of crocin solutions. 
Discussion: In conclusion crocin didn’t cause significant changes to the 
proliferation rate of leukemic lymphocytes and therefore it didn’t prove to 
be cytostatic in the tested concentrations, but mainly it reduced significant-
ly the DNA damages along with being demonstrated as cytoprotective.

O5
In silico virtual high-throughput screening ap-
proach in profiling the drug potency of various 
saffron bioactive constituents
Geromichalos D G 1 , Trafalis D T 2

1Department of Cell Culture-Molecular Modeling & Drug Design, Symeo-
nidion Research Center, Theagenion Cancer Hospital, Thessaloniki, Greece
2Laboratory of Pharmacology, Medical School, University of Athens, Ath-
ens, Greece

Introduction: In silico virtual high-throughput screening is a new branch 
of medicinal chemistry that represents a reliable, timesaving and cost-
effective tool for computationally screening databases, for the discovery 
of novel drug leads. This approach has become increasingly popular in 
the pharmaceutical research. Saffron is a well-known spice in traditional 
medicine, with many reputed therapeutic uses, including its use as a tonic, 
nerve sedative, antioxidant, anti-depressant and against dementia. In this 
study we explored the drug-potency of some saffron constituents. 
In silico computational methods:All compounds have been screened vir-
tually, against a large protein drug target database comprising over 1,000 
target-proteins. Receptor–ligand molecular docking used, is a computational 
tool of structure based drug design, to predict protein-ligand interaction ge-
ometries and binding affinities. The produced compound-protein complexes 
were ranked by the energy score, including their binding conformations.
Results: For each compound, at least 20 target-proteins were found to be 
inhibited in a specific order of binding capacity. Our docking findings, in 
many cases, support the biological data for the saffron’s compounds. The 
proteins that were found to counteract with crocin, crocetin and safranal, are 
acetylcholinesterase, coagulation factor VIIa, IX and Xa, serine proteinase, 
trypsin, neutrophil collagenase, MMP8, thymidine kinase, beta-glucosidase, 
thrombin, aconitate hydratase, NADPH dehydrogenase, plasminogen activa-
tor inhibitor type 1, aldo-keto reductase family 1 member C3, calmodulin, 
methyltetrahydrofolate, homocysteine methyltransferase, methionine syn-
thase, elongation factor tu, alpha-amylase, thymidylate synthetase, RNA tri-
phosphatase, tubulin, casein kinase II, protein kinase ck2, human neutrophil 
gelatinase and dihydrofolate reductase. These proteins are involved in many 
diseases as Alzheimer’s disease, coronary atherosclerosis, various cancers, 
thrombotic disease, coagulative disorders, atopic asthma, cardiovascular 
disease, myeloneuropathy, anemia, folic acid deficiency, homocystinuria, 
malaria, Parkinson’s disease, hypoxic-ischemic encephalopathy, cognitive 
deficits, herpes virus infection, trichomoniasis, motor neurone disease, acne 
vulgaris, endometriosis, parkinson disease and others.
Conclusion: Our in silico molecular docking calculations provided a mo-
lecular basis for understanding the inhibitory effect of the studied com-
pounds on various proteins, implicated in a large number of diseases. These 
results may be of value for the development of novel therapeutic agents 
based on carotenoid-based inhibitors.

O6
Distribution of the inosine triphosphatase (ITPA) 
94C>T and IVS2+21A>C gene polymorphisms in the 
Greek population
Gbandi E1, Germanidis G2, Agapakis D3, Emmanouilidou E4, Apostolopou-
lou M3, Goulas A1

1 Department of Pharmacology, Medical School, Aristotle University of 
Thessaloniki, Thessaloniki, Greece, 
2 1st Department of Internal Medicine, AHEPA Hospital, Medical School, 
Aristotle University of Thessaloniki, Greece,
3 1st Propedeutic Department of Internal Medicine, AHEPA Hospital, Medi-
cal School, Aristotle University of Thessaloniki, Thessaloniki, Greece, 
4 4th Department of Paediatrics, Papageorgiou Hospital, Medical School, 
Aristotle University of Thessaloniki, Thessaloniki, Greece 

Introduction/Aim: Inosine triphosphatase (ITPA) is a cytoplasmic pyro-
phosphatase which recycles ITP back to IMP and thus makes it available 
for the salvage purine pathway. The ITPA gene is located on chromosome 
20p13 and consists of 8 exons.  Two single nucleotide polymorphisms 
(SNPs: ITPA94C>A and IVS2 + 21A>C) are associated with reduced en-
zyme activity, with an established phenotype – genotype correlation.  The 
two SNPs have been associated in the past with thiopurine and methotrex-
ate drug toxicity in patients with inflammatory bowel disease (IBD), and, 
more recently, with protection against haemolytic anaemia in hepatitis C – 
infected patients treated with pegIFN/ ribavarin.  As those two SNPs are of 
obvious pharmacogenetic interest, we sought to examine their distribution 
in the Greek population for which such data are not available, as yet.  
Materials and methods: DNA was isolated from peripheral leukocytes of 
88 apparently healthy individuals of Greek ethnicity. Both SNPs (ITPA 
94C>A and IVS2 + 21A>C) were genotyped using a PCR-RFLP method. 
Results: There was no statistically significant deviation from the Hardy-
Weinberg equilibrium with respect to either SNP, in the sample examined. 
The frequency of the ITPA 94 A allele was 0.09, whereas that of the ITPA 
IVS2 + 21C allele, 0.125.  Only two homozygotes for the minor allele 
were detected, one for each polymorphism. Based on our genotyping and 
projecting to the general population, at least 37.5% of the Greek population 
displays some extent of genetically determined ITPA deficiency and ap-
proximately half of those individuals could express 30% or less of the aver-
age ITPA activity of homozygotes for the major alleles of the ITPA SNPs.
Conclusions: A significant percentage of the Greek population carries a ge-
netically determined deficiency of the ITPA enzyme, similarly to other Eu-
ropean or American Caucasians.  Genotyping IBD or hepatitis-C patients 
for the two SNPs primarily associated with this deficiency may be of clini-
cal value in predicting response to thiopurines or ribavarin, respectively.  

O7
An assessment of the percentage of patients at possi-
ble risk for clopidogrel non-responsiveness, based 
on the prevalence of CYP2C19*2 and ABCB1 C3435T gene 
polymorphisms in the Greek population
Gbandi E1, Trakatelli C2, Vlachakis D2, Agapakis D3, Emmanouilidou E4, 
Apostolopoulou M3, Goulas A1

1 Department of Pharmacology, Medical School,  Aristotle University of 
Thessaloniki, Thessaloniki, Greece, 
2 3rd Department of Internal Medicine, Papageorgiou Hospital, Medical 
School, Aristotle University of Thessaloniki, Thessaloniki, Greece, 
3 1st Propedeutic Department of Internal Medicine, AHEPA Hospital, Aris-
totle University of Thessaloniki, Thessaloniki, Greece, 
4 4th Department of Paediatrics, Papageorgiou Hospital, Medical School, 
Aristotle University of Thessaloniki, Thessaloniki, Greece

Introduction-Aim: Clopidogrel is a widely used antiplatelet pro-drug which 
undergoes metabolic activation in the liver.  A common single nucleotide 
polymorphism (SNP) in the gene coding for cytochrome P450 2C19, 
CYP2C19*2 was repeatedly shown to be associated with clopidogrel non-
responsiveness, due to inadequate production of the active metabolite.  An-
other well characterized polymorphism, C3435T in the ABCB1 (MDR1) 
gene, has also been implicated in poor response to clopidogrel, in at least one 
large study.  We have genotyped a sample of Greek individuals in an attempt 
to gather data pertaining to an assessment of the percentage of Greek patients 
that may be at risk for inadequate response to treatment with clopidogrel.
Methods: One hundred and eight unrelated individuals of Greek ethnic ori-
gin, all apparently healthy, were genotyped for the ABCB1 C3435T and the 
CYP2C19*2 SNPs, using established RFLP methods.
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Results: There was no statistically significant deviation from the Hardy-Wein-
berg equilibrium, with respect to either polymorphism.  The genotype and al-
lele distributions of the ABCB1 C3435T polymorphism was similar to those 
reported for some other Caucasian populations (ABCB1 T allele frequency = 
0.58), whereas those of CYP2C19*2, were close to results previously reported 
for the Greek population (CYP2C19*2 allele frequency = 0.19).     
Conclusion: By taking into consideration CYP2C19*2 genotyping only, 
an estimated 34% of the Greek population (carriers of the CYP2C19*2 al-
lele) may be at risk of inadequate response to clopidogrel.  This figure can 
increase considerably if ABCB1 TT genotypes are taken into account. 

O8
Incidence of single nucleotide polymorphisms in 
the ADH1B, ADH4, ADH1C, OPRM1, DRD2, BDNF and ALDH2 
genes in the general population and correlation 
to alcohol and nicotine dependence
Skarpathioti A, Drakoulis N
Department of Pharmaceutical Technology, School of Pharmacy, National 
and Kapodistrian University of Athens

Background: Differences in genes may cause different responses to drugs, 
due to alternate pharmacodynamic and pharmacokinetic drug’s effects. In 
the present work we examine Single Nucleotide Polymorphisms which 
could influence the response to alcohol and nicotine, their frequency in the 
non-addicted population and the combined influence of these SNPs with a 
total genotype score for each volunteer.
Methods: Using a database with the genotype analysis of 308 people, con-
taining data for 171 SNPs, a bibliographical research was made in order 
to extrapolate which SNPs are related to nicotine and/or alcohol addic-
tion. The various genotypes for highly related genes from the database was 
calculated to estimate the rate of occurrence of each SNP in a hellenic, 
non-addicted population.
Results: The bibliographical research indicated that 7 of the investigated 
SNPs are related to nicotine and/or ethanol addiction. SNPs of the meta-
bolic enzymes genes ADH1B, ADH4, ADH1C and  ALDH2 and the re-
ward pathway in CNS associated genes BDNF, OPRM1 and  DRD2 were 
invastigated. Volunteers participated in the study are homozygous for the 
alleles with these SNPs at a rate ranging from 0% to 17% and heterozygous 
at a rate reaches up to 51%. The total genotype score (TGS) was calculated 
using an algorithm for ethanol and nicotine and we found that the majority 
of the volunteers has a TGS below the middle of the range 0-100.
Conclusions: The present study demonstrated that ethanol and nicotine addiction 
is associated with SNPs of genes involved in the metabolism and the action of 
these drugs. Furthermore, all of these SNPs, but the SNP of ALDH2 gene, were 
found in the genome of a hellenic population. Finally, volunteers have a low 
genetic potential for addiction, because of the low TGS for each substance.

O9
The role of the multicancer marker rs6983267 in 
cigarette smoke exposed patients with prostate 
cancer 
Papanikolopoulou A1, Landt O2, Reczko M3, Ntoumas K4, Bolomitis S4, 
Tyritzis I S5, Konstantinides C5, Drakoulis N1

1Department of Pharmaceutical Technology, School of Pharmacy, National 
and Kapodistrian University of Athens, 
2TIB MOLBIOL, Berlin, Germany, 
3Biomedical Sciences Research Center, Alexander Fleming, Vari,
4Department of Urology, General Hospital Gennimatas, Athens, 
5Department of Urology, General Hospital Laiko, Medical School, Nation-
al and Kapodistrian University of Athens

Introduction: Common variants on human chromosome 8q24 were found to 
be associated with prostate cancer risk with different frequency and incidence 
among the investigated populations. We examined the effect of smoke on this 
type of cancer and its relationship with the risk variant rs6983267, located at 
region 3 of chromosome 8q24, in a prostate cancer case-control study con-
ducted in the Greek population in light, intermediate and heavy smokers.
Materials and methods: Samples of total blood from 74 patients with 
histologically confirmed prostate cancer and 24 healthy individuals were 
genotyped using real time polymerase chain reaction (PCR). Tumor-node-
metastasis (TNM) stage, Gleason score and levels of prostate-specific anti-
gen (PSA) at diagnosis were included in the analysis.
Results: Light (Packyears, PY<10) and heavy (PY>30) smokers are posi-
tive associated with prostate cancer, with an additive risk for the carriers 

of rs6983267 with positive smoking history (ORadj=21.21, C.L=3.79-
119.92) to develop the disease. 
Discussion: In our study, homozygotes or heterozygotes had 2.84 times 
greater likelihood for PCa (p=0.002) and the overall population frequency for 
the G allele was 61.85%. The carriers had almost two times greater odds for 
having the G allele (p=0.001) with a sensitivity for the disease of 81.40%.
In conclusion, our findings support the established model for PCa, of being 
a complex disease with genetic and environmental factors contributing to 
the carcinogenesis through different mechanisms. The SNP, rs6983267, has 
an independent risk for carriers to develop prostate cancer and in combina-
tion with smoke; it confers additive risk for the disease, similarly to others, 
well established risk factors such as age, family history and ethnicity.

Table: Odds ratios (OR) and 95% confidence intervals (CI) derived from 
multiple logistic regression analysis with dependent variable the presence 
of prostate cancer.

O10
In vivo evaluation of CYP1A2 activity in Greek 
healthy volunteers by the RP-HPLC quantification 
of caffeine metabolic ratios in saliva and urine 
samples
Begas E, Bounitsi M, Asprodini E
Laboratory of Pharmacology, School of Medicine, University of Thessaly, 
Greece. 

Introduction: Human CYP1A2 activates metabolically a great number 
of procarcinogens to active intermediates and is responsible for the me-
tabolism of many clinically used drugs. Caffeine, a drug with the largest 
consumption among humans, is commonly used as a probe drug for the 
simultaneous assessment of the phenotypes of various drug-metabolizing 
enzymes, including CYP1A2. In the present study a RP-HPLC method was 
developed for the assessment of caffeine (137 MX) and paraxanthine (17 
MX) in saliva samples in order to evaluate CYP1A2 in vivo activity in 
human volunteers. 
Methods: Spot saliva samples were analyzed 6 h after 200 mg caffeine con-
sumption, following a 12 h methylxantine-free diet. CYP1A2 activity was 
estimated from the metabolic ratio 17X/137X. Metabolites and the internal 
standard (IS) were extracted with chloroform/isopropanol (85:15, v/v) and 
separated on a C18 column by an isocratic HPLC system with mobile phase 
comprised of 0.1% acetic acid-methanol-acetonitrile, 80:20:2 v/v and de-
tected at 273 nm. 
Results: The method exhibited adequate separation of caffeine and its ma-
jor metabolites paraxanthine, theobromine, theophylline as well as the IS 
paracetamol (resolution factors >2.8), bias (-1.7 - 8.6%) and intraday and 
interday precision <6.8% (n=6). The recoveries of paraxanthine and caf-
feine were 95.4 ± 4.2 and 96.4±4.3 %, respectively. The method detection 
limit was established at 0.028 μg/ml and 0.029 μg/ml for paraxanthine and 
caffeine, respectively (Signal to Noise ratio = 3). The limit of quantitation, 
for both substances, was 0.1 μg/ml with precision and accuracy 15% or 
better. The developed RP-HPLC method was fully validated and success-
fully applied for the evaluation of CYP1A2 activity by recruiting 22 Greek 
healthy volunteers. Median values (range) of metabolic ratios for smokers 
and non-smokers were 0.85 (0.31-1.39) and 0.37 (0.17-0.66), respectively 
(p=0.001). Saliva ratios were significantly correlated with urine caffeine 
metabolite ratios assessed in the present population of healthy volunteers 
(Pearson correlation coefficient 0.894, p<0.001) (for complete validation 
methodology of urine caffeine metabolite ratios see Begas et al., 2007). 
Conclusion: The caffeine test developed in the present study is a non-inva-
sive, well-tolerated, easily accessible method for assessing the in vivo activ-
ity of CYP1A2 in population studies of healthy subjects and for monitoring 
CYP1A2 impairment in patients with liver disease. 
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O11
Medications as a social good. Cost/ Effect.
Experience with the use of generics in Aretaieio 
University Hospital, Athens Greece
Kotsiou A1, Tesseromatis C2 
1Aretaieio University Hospital, Medical School, University of Athens, Greece 
2Department of Pharmacology, Medical School, University of Athens, Greece

Medication use except for their social aspect has had also a great impact on 
financial issues since ancient time. In the 13th century a.C. in an effort to 
reduce drug overprescription, medical profession was officially separated 
from that of the pharmacist. With the rise in life expectancy  the treatment  
cost of many progressive  degenerative and chronic diseases tends to a tre-
mendous increase as well. New biotechnological methods in drug prepara-
tion claim long – term research and high financial investments resulting in 
very expensive medications. Medication  availability and access steps are:  
production- prescribing – purchase -  consume. Under the social demand 
for unlimited health budgets it is estimated that the medications expenses 
have an annual rise of 5% in western countries.The growing use of generics 
could be considered as a means to control the rising health care costs. In 
developed generics markets (British, German) their consumption overrides 
the 50% of the total medication sales.

         Medication     Cost   
restriction

         Comments 

Quinolones       52%  generic

    +26% brand
 Total  :   78%

 
Brand  offer   26 % 
 lower price

2 nd generation 

cephalosporins
          50% 

Brand  offer     16% 
 higher price  instead of  
50% initially

Piperacillin/ 
Tazobactam

  
          22% 

New brand  offer 

equal  brand –generic price

Omeprazole      
        31- 40 %  Depending on generic choice 

Contrast media
        
         5- 12 % 

 
Depending on generic choice 

Medication Cost Restriction in Aretaieio University Hospital, Athens 
Greece, 2011
Surgical – Obstetrics, Gynaecology, Paediatric –Radiology Departments

O12
Restraint stress techniques and ulcerogenicity in 
rats
Rossiou T1, Papazisis G1, Tzioufa-Asimakopoulou V2, Sardeli C1, Kouvelas D1

1 2nd Department of Pharmacology, School of Medicine, Aristotle Univer-
sity of Thessaloniki, Greece, 
2 Department of  Pathology, School of Medicine, Aristotle University of 
Thessaloniki, Greece

Introduction: Restraint or immobilization procedure is a widely used laboratory 
technique for studying stress effects. A variety of restraint stress models have 
been developed for immobilizing animals in order to evaluate drug effects on 
stress-related pathology. Aim of the present study was to evaluate the formation 
of gastric ulcers in rats comparing four different rat restraint stress models.
Materials and methods: 24 Wistar rats were used in this study. Rats were di-
vided into four groups and subjected to: i) three-hours board restraint without 
prior food deprivation ii) three-hours board restraint with prior food depriva-
tion for 12 hours iii) three-hours board restraint in a cold environment (4 oC) 
and iv) complete food deprivation for five days. All stomachs were removed 
and the numbers, as well as the total length of lesions were macroscopically 
counted. Furthermore, histological sections were assessed for vasoconges-
tion, epithelial cell damage, inflammation and glandular disruption.
Results: The largest number and total length of lesions was reported in 
the ‘restraint in a cold environment’ group reaching statistically signifi-
cant difference compared to the other three groups. The lowest scores were 
observed in the ‘complete food deprivation’ group and the remaining two 
groups showed intermediate results. Microscopic examination revealed 

that the ‘restraint in a cold environment’ group had the highest score in 
vasocongestion and inflammation, whereas the ‘restraint without prior food 
deprivation’ group had the highest score in epithelial cell damage. Glandu-
lar disruption was observed only in six stomachs.
Discussion: Restraining the animals in a cold environment seems to be the most 
effective technique of the four compared in this study. Our results are in consist-
ent with previous findings reporting that board restraint typically produces a more 
intense stress response and furthermore, that restraint plus cold (4°C) achieves an 
optimal ulcer severity effect. Future studies focusing on histological evaluation 
are needed in order to establish the most useful and precise technique.

O13
Evaluation of the anti-ulcerogenic activity of 
pregabalin in rats
Papazisis G1, Rossiou  T1, Tzioufa-Asimakopoulou V2, Tzellos T1, Sardeli 
C1 , Kouvelas D1

1 2nd Department of Pharmacology, School of Medicine, Aristotle Univer-
sity of Thessaloniki, Greece, 
2 Department of  Pathology, School of Medicine, Aristotle University of 
Thessaloniki, Greece

Introduction:It is well known that the central nervous system is intimately con-
cerned in the genesis of stress-induced gastric ulceration. Restraining rats in a 
cold environment seems to be the most effective procedure for studying stress 
effects and for evaluating drug actions on stress-related pathology. Pregabalin 
is a derivative of the inhibitory neurotransmitter γ-aminobutyric acid and has 
been approved for treatment of seizures, different pain conditions, fibromyalgia 
and recently of generalized anxiety disorder. Aim of the present study was to 
evaluate the effects of this CNS active drug on stress-induced gastric ulcers.
Materials and methods: 18 Wistar rats were divided into the saline and the 
pregabalin groups. All rats were subjected to a three-hour restraint pro-
cedure in a cold environment (4 0C). Pregabalin was dissolved in normal 
saline and administered intraperitoneally (i.p.) at doses of 15 ml/kg and 30 
ml/kg. The drug was given 30 min before restraining the rats. The pretreat-
ment times, route of administration and doses were taken from previous 
studies. After the restraint procedure each rat remained for two hours in his 
cage and then was sacrificed. The stomach was removed and the numbers, 
as well as the total length of lesions were macroscopically counted. Fur-
thermore, histological sections were assessed for vasocongestion, epithe-
lial cell damage, inflammation and glandular disruption.
Results: Evaluating macroscopically the number and total length of lesions 
statistically significant differences were observed between the saline and the 
30 mg/kg pregabalin groups. Microscopic examination revealed that vaso-
congestion and inflammation were also significantly reduced in the 30 mg/kg 
pregabalin group, whereas no difference was found in epithelial cell damage. 
Glandular disruption was observed only in one rat from each group.
Discussion: Pregabalin inhibited stress-induced gastric ulceration in rats. 
Considering that its predominant mechanism of action is the inhibition of 
calcium currents via high-voltage-activated channels containing the a2d-1 
subunit, the anti-ulcer effect results possibly from its anti-anxiety actions in 
combination with the sedative effects of the higher (30 mg/kg) drug dose.

O14 
Estrogens derived from the gonads and the brain 
mediate behavioral responses during a test of 
antidepressant response 
Dalla C1, Kokras N1,2, Pastromas N1, Kafetzopoulos V1, Garba M H1, 
Papadopoulou-Daifoti Z1

1Department of Pharmacology, Medical  School, University of Athens, Greece
2First Department of Psychiatry, Eginition Hospital, Medical  School, Uni-
versity of Athens, Greece

Women are more prone to depression than men and may have a differen-
tial response to antidepressants, but tests for antidepressant screening have 
been mainly validated on male animals (Dalla et al 2010). In the present 
study, we applied the Forced Swim Test (FST), which is widely used for 
screening for antidepressant activity. During FST, rats are forced to swim 
in a cylinder for 15 min and the next day for 5 min. Previously, we have 
shown that female rats are particularly responsive to this test, but the role 
of estrogens in the behavioral profile during FST is not clear. Thus, in the 
present study, we tested females in all phases of the estrous cycle (all com-
binations of proestrous, estrous, diestrous 1 and 2) and we administered 
either vehicle or the SSRI sertraline in two doses (10 and 40 mg/kg, 3 i.p. 
injections). In a second experiment, we aimed to investigate the role of 
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estrogens derived from neuronal sources, locally synthesized in the brain. 
Therefore, FST was performed 4 weeks after ovariectomy and castration of 
female and male rats respectively, in order to eliminate gonadal hormone 
secretion. Before the FST, rats were injected for one week with either vehicle 
or the aromatase inhibitor letrozole, which decreases estrogens synthesis in 
all tissues including the brain. In the first experiment, swimming duration, 
which is an active behavior, indicative of serotonergic activity, was lower 
when estrogens were also lower. Furthermore, this behavior positively corre-
lated with the estrogen-dependent uterus weight. Sertraline treatment exerted 
an antidepressant effect by enhancing swimming and decreasing immobility 
in males and females in all phases of the estrous cycle. In the second experi-
ment, letrozole-induced inhibition of estrogens in ovariectomized females 
enhanced immobility and decreased active behavioral responses, which is in-
dicative of enhanced “depressive-like” symptomatology. On the contrary, it 
had no effect on males. These results indicate that estrogens originating from 
the gonads and the brain significantly affect the FST behavioral response. 
However, the phase of the estrous cycle does not influence the antidepressant 
response. Our data suggest a role of estrogen-inhibition in the development 
of affective disorders in women treated with aromatase inhibitors. 

O15
The effects of sibutramine on serum ghrelin iso-
forms and paraventricular nucleus NPY concen-
trations in rats under three isocaloric diets
Perelas A1, Strilakou A1, Stroubini T1, Perrea D2, Dontas I2, 
Galanopoulou P 1+

1Department of Pharmacology, Medical School, University of Athens, Greece  
2Department of  Experimental Surgery and Surgical Research N.S. Chris-
teas, Medical School, University of Athens, Greece.
+In memory of the late Prof. Ganalopoulou-Kouvari P

Introduction: Appetite regulation is a complex process that involves both 
central and peripheral signals. Among orexigenic peptides, the most potent 
are neuropeptide Y (NPY) and ghrelin.The hypothalamus is the main regu-
latory organ for the human appetite and energy balance. Since the neurons 
that regulate appetite appear to be mainly serotonergic and noradrenergic, 
pharmacological agents targeting these neurotransmitters or their receptors 
could modulate food intake and body weight.
Aim: The aim of the study was to investigate: a)The differential effects of 
macronutrients on food intake, fasting serum ghrelin, ghrelin isoform distri-
bution and paraventricular nucleus (PVN) NPY b)The impact of sibutramine 
(S), which is a serotonin-norepinephrine reuptake inhibitor, on the afore-
mentioned parameters in rats fed ad libitum with three isocaloric diets.
Methods: Three groups of male Wistar rats (n=63) were fed with high fat diet 
(HFD) (n=21), high carbohydrate diet (HCD) (n=21), or high protein diet 
(HPD) (n=21) for 13 weeks. In the last 3 weeks each group was divided into 3 
subgroups and received intra-peritoneally S 5mg/Kg, S 10mg/Kg or saline ve-
hicle. Food intake was measured daily during the last week of the experiment. 
The PVN was isolated from the hypothalamus and NPY was measured. Serum 
desacylated and acylated ghrelin and PVN NPY levels were assayed. 
Results: HFD fed rats demonstrated increased food intake and PNV NPY 
content. Serum desacylated ghrelin levels were significantly higher in the 
HCD group compared to any other group. S at 10mg/Kg decreased food 
intake in the HFD fed rats and tended to increase fasting serum desacylated 
ghrelin, without affecting acylated ghrelin or NPY.
Conclusions: Results suggest a role of NPY in HFD-mediated hyperphagia. 
On the other hand, neither NPY, nor acylated ghrelin seem to be involved 
in the anorectic effects of sibutramine. Desacylated ghrelin was lower in 
rats under HFD, although the effects of macronutrients could not be dis-
sociated from those of adiposity. A trend towards elevated desacylated gh-
relin levels in the HCD compared to the HPD subgroup was also observed, 
a fact that requires further investigation.

O16
Choline deficiency modulates myocardial auto-
nomic neurotransmission in the rat: the effect of 
carnitine
Strilakou A1, Tsakiris S2, Perelas A1, Kalafatakis K2, Stylianaki A1, Kou-
louris A1, Liapi C1

1 Department of Pharmacology, Medical School, University of Athens, Greece
2Department of Experimental Physiology, Medical School, University of 
Athens, Greece
Introduction: Choline belongs to the B12 complex and choline deficiency 
seems to impair heart function. Furthermore, choline is necessary for the syn-

thesis of acetylcholine that regulates heart rate. The responsible enzyme for 
acetylcholine degradation and consequently for the termination of choliner-
gic neurotransmission is acetylcholinesterase (AChE); decreased myocardial 
AChE activity has been observed in conditions such as myocardial infarc-
tion, insulin-induced hypoglycemia, starvation and dietary protein restric-
tion and heart failure. Among others, in the management of heart diseases, 
carnitine (structurally relevant to choline) has been used as an adjunct, while 
carnitine deficiency has been reported under states of choline deficiency.
Aim: The aim of the present study was to identify the effects of dietary 
choline deprivation on the myocardial acetylcholinesterase (AChE) activ-
ity in adult rats and the possible modifications after carnitine administration.
Materials and Methods: Wistar Albino rats (n=25), about 3 months old, 
were randomly divided into four groups׃ a) control (CA) (n= 6), b) rats fed 
with standard diet and carnitine (CARN) (n= 6), c) rats fed with choline 
deficient diet (CDD) (n= 7) and d) rats fed with choline deficient diet and 
carnitine (CDD+CARN) (n= 6). Dietary choline deprivation was induced 
through the administration of choline deficient diet, while carnitine supple-
mentation was performed through drinking water (0.15% w/v). After four 
weeks of treatment, rats were sacrificed and myocardial AChE activity was 
determined spectrophotometrically to the homogenate.
Results: Rat myocardium AChE activity was significantly reduced in the 
CDD+CARN group compared to the CA and CDD group (p<0.05) as well 
as to the CARN group (p<0.01) whereas there were no significant alterations 
when exposed to each of the studied parameters compared to the control. 
Conclusions: Choline deficiency and L-carnitine administration, separately, 
reduce AChE activity, but in a non-significant extent compared to the control 
group. In contrast, AChE activity is significantly reduced when choline deficient 
setting and L-carnitine administration co-exist, which implies a synergistic effect 
between them. Although the underlying mechanism requires further clarification, 
it is possible that cellular metabolic imbalances due to disturbed methyl- and 
acetyl-groups availability or/and cellular membrane instability may disrupt en-
zyme’s functional potential and result to heart autonomic remodeling.   

O17
Ιnfluence of  choline deficient diet on the expres-
sion of GLUT-4 in the liver of stz-induced diabetic 
rats
Kyriakaki A1, Strilakou A1, Gazouli M2, Tentolouris N3, Anagnou N2, Liapi C1

1Department of Pharmacology, Medical School, University of Athens, Greece
2Department of Biology, Medical School, University of Athens, Greece
31st Department of Propaedeutic Medicine, Laiko General Hospital, Athens 
University Medical School, Athens, Greece

Introduction: Glucose Transporter-4 (GLUT-4) is an insulin-regulated glu-
cose transporter found in adipose tissues and striated muscle. GLUT-4 is 
expressed primarily in muscle and fat cells, the major tissues in the body 
that respond to insulin. When an insulin receptor is activated, it induces the 
GLUT-4 protein to move from reserves held inside cells. In the absence of 
insulin or muscle contraction, GLUT-4 is stored in vesicles within the cell. 
Defects in GLUT-4 activity have been implicated in some forms of insu-
lin resistance and diabetes. Choline is one of the B vitamin cofactors and 
is considered an essential nutrient with lipotropic properties. A significant 
interaction between streptozotocin (STZ) induced diabetes and choline 
metabolism has been reported, although insulin’s effects in the liver is not 
fully elucidated. GLUT-4, although expressed in adipose tissue, is found 
to be expressed even in the liver of choline deprived rats due to the high 
grade of fatty infiltration.
Aim: The aim of this study was to investigate the effect of choline deficien-
cy on the modulation of rat liver activity of GLUT-4 caused by adult-onset 
streptozotocin (STZ)–induced diabetes.
Materials and Methods: Male Wistar rats (n=48) were divided in four 
groups: a) control (C), b) rats receiving choline deficient diet (CDD), c) di-
abetic rats receiving balanced diet (D) and d) diabetic rats fed with choline 
deficient diet (D + CDD). The duration of the experiment was 4 weeks. 
The diabetes was induced by an intraperitoneal injection of streptozotocin 
50mg/kg BW at the beginning of the experiment. GLUT-4 mRNA was es-
timated by RT-PCR. 
Results: GLUT-4 expression was increased by 550.43% in the CDD group, 
by 168% in the D group and by 300,5% in the D+CDD group compared to 
the control (p<0.001).
Conclusions: There is an up-regulation of the GLUT-4 activity in all groups 
and mostly in the CDD group due to the fatty infiltration caused by the choline 
deficiency. These data show crucial alterations to the insulin pathway and fur-
ther studies are in progress in order to investigate underlying mechanisms.
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Pharmacogenomic analysis of the atheroprotec-
tive role of apoE3 containing HDL in human en-
dothelial cells
Valanti E1, Fotakis P2, Beck M2, Kardasis D2, Sanoudou D1

1Department of Pharmacology, Medical School, University of Athens 
2Department of Biochemistry, Medical School, University of Crete

Introduction: Apolipoprotein apoE3 contributes to atheroprotection in mul-
tiple ways. Specifically, it facilitates lipoprotein particle hepatic uptake and 
contributes to cholesterol homeostasis in the plasma. Furthermore, it pro-
motes the synthesis of HDL particles that contain apoE (HDL-apoE), and 
are thought to contribute in endothelial function. Lack of apoE3 in mice 
has been shown to lead to premature atherosclerosis.
The aim of our study is the characterization of the molecular mechanisms 
affected by endothelial cell exposure to recombinant HDL containing 
apoE3 and phospholipids (HDL-apoE3).
Methodology: Primary human arterial endothelial cells (HAEC) were ex-
posed to: HDL-apoE3 or PBS. Isolated RNA was labeled and hybridized 
to whole genome microarrays (28,869 genes), namely GeneChip Human 
Gene 1.0 ST Array (Affymetrix). Five samples/microarrays were used for 
treatment. The raw data were submitted to extensive bioinformatical analysis 
using 2-fold and <0.05 false discovery rate thresholds. A total of 198 genes 
emerged as significantly changed between HDL-apoE3 and PBS treatments. 
Results: The recombinant HDL-apoE3 particles appear to induce a number 
of statistically significant changes in a broad range of different molecular 
mechanisms directly implicated in endothelial cell function and potentially 
in atherosclerosis. These mechanisms include cell migration (↑COL4A1, 
↑VAV3, ↑FLT1), cell proliferation (↓DKK1, ↑NR4A1, ↑HES1), cell death 
(↓CDK1, ↑ID1), inflammatory response (↓ΤGFB2, ↑PTGS2, ↓IL8), lipid 
metabolism (↑LIPG, ↑FABP4, ↑PPAP2B), cell cycle (↑EGR1, ↓NUF2), 
and signal transduction (↑PIK3CG, ↓STAT1, ↑DLL4). 
Discussion: The preliminary evidence emerging from this analysis sug-
gests the involvement of recombinant HDL-apoE3 particles in molecular 
pathways related to inflammation, angiogenesis and lipid metabolism. 
Further analysis is underway to fully define the effect of HDL-apoE3 in 
endothelial cell function.

P2 
Activation of the δ-opioid receptor leads to dif-
ferentiation and neurite outgrowth via a STAT5B-
Gαi/o signaling pathway
Georganta E M, Tsoutsi L, Georgoussi Z
Laboratory of Cellular Signaling and Molecular Pharmacology, Institute of 
Biology, National Centre for Scientific Research «Demokritos», Athens, 
Greece

Introduction: Neurite outgrowth is a key process during neuronal migra-
tion and differentiation. Complex intracellular signaling mechanisms are 
involved in the initiation of neurite protrusion and subsequent elongation. 
Opioid receptors  couple to Gi/Go proteins and participate in various cel-
lular mechanisms controlling neural growth, differentiation and synaptic 
plasticity [1-3]. We have recently demonstrated that δ- and μ- opioid re-
ceptors (δ-OR and μ-OR) form multi-component signaling complexes, 
consisting of the  Signal Transducers and Activators of Transcription 
5A/B (STAT5A/B), c-Src kinase and selective G protein subunits, lead-
ing to STAT5A/B phosphorylation [4,5].  We were thus wondered whether 
δ-opioid receptor present in Neuro2A cells triggers differentiation and 
neurite outgrowth through activation of a signalling network involving 
STAT5B,  members of  Gi/Go proteins and Src.
Methodology: Cell cultures and transient transfections: Neuro-2A mouse 
and SH-SY5Y human neuroblastoma cells were cultured as described pre-
viously [6] 
Differentiation and neurite outgrowth assays: Neuro-2A expressing the 
δ-opioid receptor were transiently transfected with the cDNA encoding the 
mutated His-STAT5B(Υ699F) and treated with various opioid ligands or 
pertussis toxin [7,8].  The cells displaying neurite outgrowth were those 
with cellular projections of length two times greater than the cell diameter 
assessed after ImageJ-analysis. Neuronal differentiation was evaluated by 

alterations of synaptophysin and NCAM protein levels before and after 
agonist treatment using specific antibodies generously provided by Dr M. 
Gaitanou, Hellenic Pasteur Institute, Athens [9].  
Results-Discussion: To examine the effect of δ-OR-induced STAT5B activa-
tion on differentiation and neurite outgrowth, Neuro-2A cells were treated 
with the δ-opioid agonist DSLET and a) the levels of NCAM, synaptophysin 
were detected after immunoblotting and b) by measurements of neurite length. 
Our results have shown that DSLET administration resulted to increased 
neurite outgrowth, which was blocked by pertussis toxin pre-treatment and 
the expression of a dominant negative STAT5B (DN-STAT5B) mutant. Ad-
ditional studies have shown that while DSLET exposure of Neuroblastoma  
cells induced a marked increase of synaprophysin and NCAM protein levels; 
overexpression of the DN-STAT5B resulted in a profound decrease in the 
expression of both protein levels. Taken together, our findings demonstrate 
that δ-OR activation leads to neuronal differentiation and neurite outgrowth 
via a signaling pathway involving Gαi/o proteins and STAT5B.
This work was supported by the EU grants «Normolife» (LSHC-CT2006-
037733). 
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P3
Interactions of two members of the B/R4 subfami-
ly of the Regulators of G protein Signaling with 
kappa and delta opioid receptors differentially 
modulate their signaling
Papakonstantinou MP, Leontiadis L J, Nikolos F,  Georgoussi Z
Laboratory of Cellular Signaling and Molecular Pharmacology, Institute of 
Biology, National Center for Scientific Research “Demokritos”, Ag. Par-
askevi, Athens, Greece

Introduction: Regulators of G protein Signaling (RGS) comprise a large 
multifunctional protein family that accelerate GTP hydrolysis of Gα subu-
nits, thus modulating G protein coupled receptor (GPCR) signaling. RGS 
proteins also serve as “platforms” where protein complexes can be formed 
[1,2]. We have previously demonstrated that RGS4 directly interacts with 
mu (μ-OR) and delta (δ-OR) opioid receptors to regulate their signaling 
[3,4]. To deduce whether selectivity in coupling between members of RGS 
proteins and opioid receptors exist we tested the ability of other members 
of B/R4-RGS family to interact with kappa (κ-ΟR) and δ-OR. 
Methodology: Cell cultures and transient transfections: 293F or HEK293 
cells stably expressing the human myc-κ-OR, or the flag-δ-OR respectively 
were grown and transiently transfected with either pCDNA3 or the cDNAs 
of HA-RGS4, or HA-RGS2 as described by [3-5].
Protein-protein interactions were detected using co-immunoprecipitation 
assays, and in vitro pull down assays using GST-fusion peptides encom-
passing intracellular portions of ORs. Subsequent experiments of cAMP 
accumulation measurements, detection of MAPK phosphorylation and 
flow cytometric analysis of cell surface receptors were performed as de-
scribed previously [3-7].
Results-Discussion: In order to examine whether RGS2 interacts with 
opioid receptors pull down experiments were performed using HA-RGS2 
and the GST fusion peptides encompassing the δ third intracellular loop 
(δ-i3L) and the carboxyl termini of μ (μ-CT), δ (δ-CT) and κ (κ-CT) opioid 
receptors. We found that RGS2 interacts with δ-i3L, δ-CT and κ-CT but 
not with μ-CT. Co-immunoprecipitation experiments using cell lysates co-
expressing κ-OR or δ-OR along with HA-RGS2 or HA-RGS4 indicated 
that both receptors interact with RGS2 and RGS4 proteins constitutively 
and upon agonist stimulation. 
Functional assays in cells expressing either RGS2 or RGS4 displayed a 
differential regulatory effect on δ-OR and κ-ΟR signaling suggesting that 
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although these receptors interact with the same subsets of RGS proteins 
each of them affects signaling in a distinct manner. Collectively, our results 
suggest that RGS-opioid receptor pairs may be influenced by different fac-
tors depending on: a) the level of receptor expression, b) the activation 
state of the receptor and c) the abundance of the G protein present in a 
cellular milieu. 
This work was supported by the E.U. grant «Normolife» (LSHC-CT2006-
037733).
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Corticotropin releasing factor (CRF) exerts most of its physiological and 
pathophysiological actions by interacting with its type 1 receptor (CRF1). 
CRF1 consists of seven plasma membrane-spanning segments (TM1-TM7), 
which have been recently shown by our group to form a water-accessible 
crevice, the binding-site crevice, which extends from the extracellular 
surface of the receptor into the plane of the membrane. Among the TM 
residues of CRF1 His199 in the TM3 has been proposed to play role in 
non-peptide ligand binding. This leads to the hypothesis that His199 and/or 
other TM3 residues are located on the surface of the binding-site crevice of 
CRF1 and interact with non-peptide ligands, such as antalarmin. However, 
the lack of information about the structure of TM3 and the precise interac-
tions of their residues with ligands precludes the assessment of this hy-
pothesis. To test this hypothesis we mutated His199 to Ala and determined 
antalarmin affinity before and after mutation. We found that His199Ala 
mutation did not significantly decrease antalarmin affinity, suggesting that 
His199 did not interact with antalarmin. To elucidate the role of other TM3 
residues of CRF1 in the binding of non-peptide analogues we must first 
determine the amino acids that are located on the surface of the binding-
site crevice of receptor and are therefore potential candidates for ligand 
interaction.  To determine the TM3 residues that are located on the surface 
of the binding-site crevice of CRF1, we applied the cysteine-substituted 
accessibility method (SCAM), using as background the ΔCys mutant of 
CRF1, and starting from the extracellular portion of TM3. The ΔCys mutant 
has near normal functional properties and it is relatively insensitive to the 
positively charged sulfhydryl-specific reagent, MTSEA. We mutated ten 
TM3 residues of CRF1 to Cys, one at a time. Five of these mutants, Thr192-
Cys, Ala193Cys, Tyr195Cys, Asn196Cys and His199Cys reacted with the 
MTSEA, added extracellularly. We therefore suggest that the side chains of 
residues at the reactive loci (Thr192, Ala193, Tyr195, Asn196, and His199) 
are on the water-accessible surface of the binding-site crevice of CRF1. The 
pattern of accessibility is consistent with an alpha-helical conformation for 
this segment of CRF1.

P5
Pharmacological Approaches of Excitotoxic Neu-
rodegeneration
Vavilis T, Stamoula E,  Kritis A
Laboratory of Physiology, Department of Physiology and Pharmacology, 
School of Medicine, Aristotle University of Thessaloniki, Thessaloniki, 
Greece

Excitotoxicity is one of the main culprits leading to neuronal cell death 
in many neurodegenerative conditions such as Alzheimer’s disease (AD), 
Huntington’s disease (HD), Parkinson’s disease (PD), but also in epilepsy, 
glaucoma, traumatic brain injury (TBI), stroke or even HIV induced de-
mentia. The term “excitotoxicity” refers to the phenomenon of neural cell 
death resulting from overstimulation of receptors by their respective lig-
ands, the excitatory neurotransmitters. Glutamate receptors, that amongst 
other functions are responsible for the uptake of calcium ions in the cell, 
feature in the initiation of cytotoxic events that ultimately will lead to cell 
death by one of the established cell death processes namely, apoptosis, 
necrosis and autophagy. These events can be mediated by 1) increased 
intracellular calcium concentration promoting mitochondrial cytochrome 
C release, via depolarization of the mitochondrial membrane, initiating 
the caspase depended apoptotic cascade, 2) activation of calpains, a class 
of proteolytic enzymes, by increased calcium concentration, initiating 
thus the necrotic pathway, 3) activation of neuronal nitric oxide synthase 
(nNOS) and production of NO 4) formation of reactive oxygen species 
(ROS) and 5) activation of poly-ADP-ribose polymerase (PARP), which 
exhausts NAD+ and ATP cellular reserves and promotes calpain mediated 
necrosis of the cell. Possible therapeutic interventions include pharmaco-
logical targeting for the aforementioned pathways. Agents like diazoxide, 
acting on an ATP sensitive K+ channel on the mitochondrial membrane, 
can attenuate the intramitochondrial calcium concentration rise, attenuat-
ing also the opening of the permeability transition pore (PTP). Another 
approach is the direct inhibition of PTP opening by cyclosporine A or the 
stabilization of the mitochondrial membrane potential with triphenyphos-
phonium (TPP) analogues. Lastly, modified antioxidants can be used for 
ROS neutralization and PARP inhibitors such as 3,4-dihydro-5-[4-(1-pip-
eridinyl) butoxy]-1(2H)-isoquinolinone (DPQ) are employed to attenuate 
exhaustion of cellular energy reserves.

P6
Glutamate excitotoxicity upregulates GRP75 and 
GRP78 gene expression in PC12 cells
Stamoula E, Kritis A, Vavilis T, Angelidou E, Albani M
Laboratory of Physiology, Department of Physiology anf Pharmacology, School 
of Medicine, Aristotle University of Thessaloniki, Thessaloniki, Greece

Introduction: Excitotoxicity is a phenomenon implicated in many neurode-
generative disorders leading to neuronal cell loss. Increased extracellular 
glutamate concentration causes an increase in calcium influx through activa-
tion of glutamate receptors. This induces intracellular stress leading to the 
transcription of a diverse array of proteins, that mediate cell survival. A class 
of proteins that are differentially expressed during cell stress, is the GRP 
family of proteins (glucose-regulated proteins), which exhibit chaperone 
activity. Rat pheochromocytoma PC12 cells serve as an appropriate experi-
mental model cell line for studying the intracellular molecular mechanisms 
in neural cells. In this study we investigated the expression of Grp78, an ER 
resident chaperone, and Grp75 located in the internal mitochondrial mem-
brane. In PC12 cells both proteins’ expression showed a gradual upregulation 
in response to glutamate exposure, over time, compared to control.
Methods: The model of excitotoxicity employed, utilized exposure of PC12 
cells  to 10 μΜ glutamate in low glucose complete DMEM supplemented 
with 15% horse serum, 2.5% fetal bovine serum and antibiotics, at 37° C 
with 5% CO2 in a humidified incubator. The same conditions were repli-
cated for control cells, minus the glutamate addition. Cells were collected 
at 30 min, 1 hour, 2 hours and 3 hours after the addition of glutamate and 
washed three times in PBS. Cells were lysed and the protein fraction of the 
extract was subjected to Western Blotting.
Results: Our data indicate that Grp78 and Grp75 expression is upregulated in 
this experimental model of excitotoxicity employing PC12 cells. (figure). 
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ment on bone mineral density and bone formation- resorption markers in 
streptozocin-induced diabetic rats. 
Methods: Ten week-old male Wistar rats were divided into 4 groups: non-
diabetic controls, control rats receiving pioglitazone (3 mg/kg), strepto-
zocin-treated diabetic rats (50 mg/kg), and diabetic rats treated with pi-
oglitazone (3 mg/kg). The duration of the experiment was 8 weeks. Small 
animal high-resolution scan was performed (line spacing 0.3 mm) using a 
HOLOGIC Discovery (Bedford, MA, USA). A mean value of bone mineral 
density (BMD-gram/cm2) for the whole left femur and two sub regions, the 
diaphysis and proximal metaphysis was measured.
Results: Diabetes in our rats was associated with weight loss. Diabetic rats 
had reduced plasma osteocalcin levels and increased calcium excretion in 
the urines. Regardless of the studied site, there was no significant differ-
ence in bone mineral density between the four groups.
Conclusion: Pioglitazone administration at the 3 mg/kg dose had no impact 
on bone formation and resorption markers levels and did not modify bone 
mineral density in our experimental model.

P9
Amelioration of antigen induced arthritis by be-
vacizumab 
Tomos C1, Siskos N1, Tsartsalis S1, Vassiliadis M2, Kallaras, K3, Mironi-
dou-Tzouveleki  M1

11st Laboratory of Pharmacology, Medical School, Aristotle University of 
Thessaloniki, Thessaloniki, Greece.
2Intensive Care Unit, Theagenio Cancer Hospital, Thessaloniki, Greece.
3Department of Physiology, Medical School, Aristotle University of Thes-
saloniki, Thessaloniki, Greece.

Introduction: Understanding the role of vascular endothelial growth fac-
tor (VEGF) in the pathogenesis of reumatoid arthritis (RA) suggests new 
horizons in the treatment of RA.
Aim: To investigate the therapeutic effects of intra-articular (ia) injection of 
bevacizumab, a humanized anti-VEGF monoclonal antibody, in an animal 
model of RA in vivo. We used rabbits with antigen-induced arthritis (AIA). 
Methods: Pre-immunized female New Zealand white rabbits weighing 4-5 
Kg were used in the study. 24h after arthritis induction using ovalbumin, the 
animals (N=15) were anesthetized and randomized into three groups (N=5 
in each group). One group served as the disease control and was subjected to 
two ia injections of 0.05 mL of 0.9% NaCl on days 1, 14. Second and third 
treatment group were also subjected to the same dosing regimen using ia 
injections of 1.25 mg/0.05 mL and 2.5 mg/0.1 mL of bevacizumab respec-
tively. All animals were sedated and sacrificed 28 days after arthritis onset.
To evaluate the grade of arthritis/inflammation, we measured the joint 
swelling, defined as increase in extended knee diameter from normal, us-
ing caliper and observed the grade of pannus formation as follows: 0, no 
involvement; 1, mild; 2, moderate; and 3, severe. Statistical analysis was 
performed in SPSS-19. p < 0.05 was considered statistically significant.
Results: Treatment with bevacizumab in both groups significantly decreased 
pannus formation (p<0.05, t-Student) and reduced joint swelling in rabbits 
with AIA (p<0.05, ANOVA) compared to control group. The observed dif-
ferences between the two treatment groups were not statistically significant.
Discussion: VEGF in RA provokes angiogenesis and stimulates vascular per-
meability supplying oxygen and nutrients in the inflamed synovium, induces 
chemoattraction of peripheral leukocytes, upregulates cytokines secretion main-
taining and aggravating chronic inflammation and leads to synovial hyperplasia 
preventing synoviocytes from undergoing apoptosis. Therefore, targeting VEGF 
is thought to be a promising therapeutic approach in controlling RA. Specifically 
blockade of articular VEGF by bevacizumab ameliorated AIA.
Conclusion: Howerver further research is necessary in order to prove beva-
cizumab efficacy and establish its usefulness in the treatment of RA.

P10
Acute exposure to artificial sunlight induces the 
accumulation of eosinophils in rabbit conjuncti-
val epithelium, in vivo
Varsamidou E1, Goulas A1, Markopoulou S2, Karayannopoulou G3, Varsa-
midis K4, Kokkas V1, Kalpatsanidis A5, Karambatakis V5
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Discussion: Glutamate, a major neurotransmitter in CNS, in many neuro-
degenerative diseases can act as a neurotoxin leading to excitotoxicity and 
increased intracellular calcium influx. The role of the Grp family (chaper-
ones), in cell survival or cell death under excitotoxic conditions is a field 
of intense research. Unraveling the underlying molecular mechanisms can 
provide insight into new targets for pharmacological

P7
D2-dopaminergic receptor linked pathways hold 
critical role in CYP regulation
Daskalopoulos E P 1, Lang M A 2,3, Marselos M1, Malliou F1, Konstandi 
M 1
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3University of Uppsala, Department of Biochemistry, Husargatan 3, Upp-
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Introduction/Aim: It is well established that various hormonal and 
monoaminergic systems hold determinant roles in the regulation of sev-
eral hepatic drug-metabolizing CYPs. Growth hormone (GH), prolactin 
(PRL) and insulin are involved in CYP regulation and their release is under 
dopaminergic control. This study has focused on the role of D2-dopamin-
ergic systems in the regulation of the major drug-metabolizing CYPs, the 
CYP3A, CYP2C and CYP2D in the liver of male rats. 
Results/Discussion: The data showed that blockade of D2-dopaminergic 
receptors with sulpiride (SULP) markedly down-regulated CYP3A1/2, 
CYP2C11 and CYP2D1 expression in the rat liver. This suppressive ef-
fect appears to be mediated by the insulin/PI3K/Akt/FOXO1 signaling 
pathway. Furthermore, inactivation of the GH/STAT5b signaling pathway 
seems also to play a role in the SULP-mediated down-regulating effect 
on these CYPs. SULP suppressed plasma GH levels, followed by reduced 
activation of STAT5b, the major GH pulse-activated transcription factor 
which has an up-regulating effect on various CYPs in hepatic tissue. PRL, 
which possesses a down-regulating control on several CYPs, was increased 
by SULP, and may thus also contribute in the SULP-mediated suppression 
of the CYPs. Finally, it appears that the SULP-induced inactivation of the 
cAMP/PKA/CREB signaling pathway, which is a critical regulator of PXR 
and HNF1α, as well as inactivation of JNK, contribute in the SULP-in-
duced down-regulation of the above mentioned CYPs. These mechanisms 
could therefore also contribute to the down-regulation. 
Conclusion: Taken together the present data provide evidence that drugs 
acting as D2-antagonists, could interfere with several major signaling path-
ways involved in the regulation of CYP3A, CYP2C and CYP2D, critical 
enzymes in drug-metabolism, thus affecting the effectiveness of the major-
ity of prescribed drugs, as well as the toxicity and carcinogenic potency of 
a plethora of toxicants and carcinogens.

P8 
Ploglitazone does not affect bone mineral den-
sity in strep-tozocin-induced diabetic rats
Tsirella E1, Rager O2, Kallaras K3, Kokkas B1, Mironidou-Tzouveleki M1

11st Laboratory of Pharmacology, Medical School, Aristotle University of 
Thessaloniki
2Nuclear Medicine Department, Geneva University Hospitals, Geneva, 
Switzerland
3Laboratory of Experimental Physiology, Medical School, Aristotle Uni-
versity of Thessaloniki

Background: Our study aims to investigate the effect of pioglitazone treat-
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Introduction/Aim: Acute exposure of ocular and periocular tissues to natural 
or artificial light can induce inflammatory responses such as photokeratitis, 
anterior uveitis and conjunctivitis, attributed mainly to the UVB range of the 
spectrum.  In this study, we have used a model of acute exposure of rabbit 
eyes to artificial sunlight, to study possible alterations in the architecture of 
corneal and conjunctival tissue as well as in the expression of selected genes 
related to the inflammatory response.  We have also examined the effect of 
topical application of rupatadine, a dual H1 histamine receptor/ platelet acti-
vating factor receptor (PAFR) antagonist in the same system.
Methods: New Zealand albino rabbits were immobilized opposite a 300W 
Osram Ultra-Vitalux® light bulb with an emission radiation spectrum similar 
to that of normal sunlight at noon, and exposed for 30 min to an equiva-
lent of 7,500 Jm-1 of UVB irradiation, in the range of the reported threshold 
for corneal damage. Corneal and conjunctival tissue samples were removed 
from exposed eyes at 2, 6 and 24 hours following the end of the exposure to 
the bulb light, and were subsequently processed for histochemical staining 
or RNA extraction.  The gene expression of tumor necrosis factor (TNF), 
interleukin 6 (IL-6) and PAFR was monitored with conventional RT-PCR.  
Rupatadine fumarate, dissolved in DMSO, was applied topically in concen-
trations similar to those routinely used in ocular preparations of other an-
tihistamines, one hour before, immediately after, and one hour following 
exposure. 
Results: No specific alterations were detected, using standard eosin-hema-
toxylin staining, in corneal tissue, as a result of acute exposure to artificial 
sunlight.  In the conjunctiva however, a marked accumulation of eosi-
nophils was noticed, as early as hour 2 post-exposure, which appears to be 
directed towards the upper part of the epithelial layer.  This effect appears 
to subside by hour 24.  No statistically significant changes were detected 
with respect to the gene expression examined, in either tissue.  Rupatadine 
did not affect the eosinophil accumulation in the conjunctiva or the gene 
expression in either tissue.
Conclusion: Acute exposure to artificial sunlight causes an accumulation of 
eosinophils in rabbit conjunctival epithelium, which was not prevented by 
the topical application of rupatadine, under the conditions used in this study.

P11
New synthetic Coumarin derivatives with potent 
anti-inflammatory, hypocholesterolemic and 
antithrombotic activity
Kontogiorgis A C1, Kapoukranidou D2, Hadjipavlou-Litina D1, Kallaras K1
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It has been reported that inflammation can have an important role in the ini-
tiation, progression of cardiovascular diseases (CVDs) and blood coagula-
tion cascade. The designation of CVD as a chronic inflammatory process is 
further supported by evidence that the risk factors for CVD cause endothelial 
cells throughout the vascular tree to assume an inflammatory phenotype. 
These activated endothelial cells characteristically exhibit oxidative stress 
and increased adhesiveness for circulating leukocytes.  Although initial ef-
forts to define the mechanisms underlying the inflammatory phenotype in 
diseased endothelial cells have focused on the linkage between oxidative 
stress and adhesion molecule activation/expression, recent work has impli-
cated a variety of additional factors that can modulate the magnitude and/
or nature of the inflammatory responses in CVD. Activation of blood co-
agulation and thrombin formation accompany inflammation, wound healing, 
atherogenesis and other processes induced by endothelial injury. 
Coumarins comprise a large class of phenolic substances occured in plants. 
Coumarins’ natural and synthetic derivatives were found to possess signifi-
cant anti-inflammatory and antioxidant activities. It is well known that cou-
marin derivatives, both natural and synthetic, have been studied for long. 
Many series of coumarin derivatives which have been studied for their in 
vivo anti-inflammatory activity, using the carraggenin induced rat paw ede-
ma model, have been presented from our research group. Many coumarin 
compounds are recognized as lipoxygenase and cyclooxygenase inhibitors. 
In this study we tested the effect of two coumarin Mannich bases, designed 
and synthesized as potent anti-inflammatory and antioxidant agent, on several 

inflammatory indices in male cholesterol-loaded (feeding with 2% cholesterol 
and 6% corn oil for 120 days) atherosclerotic NZW rabbits. Blood samples 
for lipids and anti-inflammatory indices [C3, C4, CRP, α1-antithrypsin (ΑΑΤ), 
haptoglobin (HAT)] were taken before and after feeding as well as after the 
7-day administration of substances K12 and K13. Results were analyzed by 
the Friedman‘s rank test. In general the treatment with the tested compound 
induced significant decreases (p<0.05) of the values of C4 and ΑΑΤ. Values of 
all other indices tended to decease without significant difference. 
It is concluded that the tested compound shows satisfactory results and it 
must be investigated thoroughly.

P12
Changes in blood parameters after administration 
of a new synthesized-inflammatory antioxidant 
agent in adult rats after sciatic nerve crush 
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Introduction: The EP-B11 is essentially an anti-inflammatory and antioxidant 
compound which has been designed, synthesized and biologically evaluated  in 
the Department of Pharmaceutical Chemistry of Aristotle University of Thessa-
loniki in the process of a thesis (E. Pontiki,  2007) and afterwards was  further de-
veloped and studied in the laboratory of the Department of Clinical Pharmacol-
ogy. The compound displayed: a) anti-inflammatory activity in vivo by inhibiting 
the onset of inflammation (edema) induced after the intradermal administration 
of  carragennin into the  right foot pad of Fisher rats and b) significant antioxidant 
behavior in various in vitro experimental protocols. It was considered that the 
next logical step should be to study the behavior of this agent  experimentally 
in the case of peripheral injury and specifically in the case of the schiatic nerve  
injury using  the method of nerve crush in rats. The injury is achieved by crushing 
with forceps the schiatic nerve, a procedure that is known to activate the mecha-
nisms of inflammation which delay the regeneration of nerve.
Methods: We investigated the effect of EP-B11 agent in haematological 
parameters following peripheral schiatic nerve injury in adult rats. The 
study was included the following: a) a control group in which no EP-B11 
agent was administered  and b) two experimental groups (1 and 2) in which 
the examined compound was administered  from the first day of injury. 
Animals in groups 1 and 2 were sacrificed on the first and second day after 
injury respectively. After stunning them with chloral hydrate at a dosage 
according to their body weight, a blood sample from the left atrium was 
taken. In the 3 groups the following haematological parameters were iden-
tified and measured: hematocrit, white blood cells, granulocytes, platelets, 
PT, PTT, fibrinogen, alpha1-antitrypsin, ESR, CRP and they then were ana-
lyzed statistically using the statistical package SPSS.
Results: It is observed a statistically significant high increase in the number 
of white blood cells and a decrease in platelet count in group 2 (animals 
sacrificed on the second day after injury where the agent was administered) 
compared with the other groups, while the ESR and CRP were not mobi-
lized. The increased number of white cells probably reflects the evolution 
of the inflammatory process in injured rats and leads to the logical expan-
sion of the experiment  in further  time points after injury.

P13
Consumption of energy drinks by students Aristo-
tle’s University of Thessaloniki. Field research
Petala E, Mironidou-Tzouveleki M
1st Laboratory of Pharmacology, Medical School, Aristotle’s University of 
Thessaloniki

Energy drinks are a special category of beverages which even though they 
are very popular, only a little is known about them. The level of knowledge 
about energy drinks in Greece is unknown for both public and scientific 
community of health.
This research aims to reveal the grade of consumption of energy drinks and 
the tension of people to combine them with alcohol. For this purpose a ques-
tionnaire was used.  The target group was students from Aristotle’s Universi-
ty of Thessaloniki regardless of age, sex and school. From the sample of 300 
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students which were randomly chosen, 270 students remained as subjects. 
The results show that 47% of the students consume energy drinks and 30.7% 
declare that they combine them with alcoholic beverages and 75.6% agreed 
with the opinion that this combination could harm health. Men tend to con-
sume energy drinks in higher grade than women (men/women=68/59) but this 
relationship is not strong (p=0.057). On the contrary, there is a strong relation-
ship between school and consumption of energy drinks (p=0.02). Gymnastics 
Academy collects the highest proportion (67%) in consumption of energy 
drinks among other schools. The main reason of energy drink consumption is 
the need for energy. The instability and the variety in student’s opinion about 
energy drinks reveal the lack of information or misinformation about them. 
Energy drinks could be dangerous when they are combined with alcohol 
mainly because this combination could cause dehydration. The interaction of 
energy drinks with alcohol depends on dose and individual’s sensitivity. At low 
doses of ethanol caffeine, which is contained in energy drinks, also reduces the 
depressant effects of ethanol. In high doses of ethanol the ingestion of energy 
drinks reduces the intensity of some subjective symptoms of alcoholic intoxi-
cation but does not reduce the deficits because of alcohol ingestion, evaluated 
by objective tests such as motor coordination and visual reaction time.
The fact that almost half of students consume energy drinks leads to the ne-
cessity of information of public about their probable benefits and their side 
effects. Sensible consumption of energy drinks is a matter of public health 
and both health professionals and public should be informed about them.

P14
Pharmaceutical treatment of genital lichen 
sclerosus- a review.
Kyrmanidou E¹, Gkagkalidis K², Lazaridou E¹, Mironidou-Tzouveleki M².
¹First Department of Dermatology and Venereology,  
²1st Laboratory of Pharmacology, Medical School, Aristotle University of 
Thessaloniki

Purpose: This is a review of the literature about the pharmaceutical man-
agement of genital lichen sclerosus, which affects men and women of all 
ages.
Materials and methods: We performed a comprehensive search of the lit-
erature in PubMed and other electronic databases between 1990 and 2012 
using the key words genital lichen sclerosus,  lichen sclerosus atrophicus, 
topical treatment, balanitis xerotica and randomized control trials.
Results: Lichen sclerosus (LS) is a chronic, lymphocyte-mediated skin con-
dition of uncertain aetiology.  The main purpose of pharmaceutical treat-
ment is to improve the symptoms, which in many cases are persistent and 
irritating.  In addition, limiting the relapses is important since squamous 
cell carcinoma (SCC) has been associated with anogenital LS. The topi-
cal therapy for LS includes: topical corticosteroids, hormones, calcineurin 
inhibitors, antihistamines, antipruritic agents.  Acitretin, cyclosporine, anti-
biotics and retinoids have been used for the systemic therapy of LS. 
Conclusion: Due to the elevated risk of malignancy and in order to improve 
quality of life, all patients with LS should receive treatment. Many thera-
pies have been used with uncertain outcomes and in these cases biopsy 
should be recommended.  Further research on new pharmacologic agents 
could provide a better prognosis. 

P15
PPARα/γ agonists: a novel approach to anti-diabetic 
therapy
Kakaletsis N, Giannouli A, Mironidou-Tzouveleki M
1st Laboratory of Pharmacology, Medical School, Aristotle University of 
Thessaloniki, Thessaloniki Greece

Introduction: Recently, a novel therapeutic approach against type 2 dia-
betes mellitus (DM) using dual peroxisome proliferator-activated receptor 
α/γ (PPARα/γ) agonists is under thorough scientific research. It is thought 
that combination of the actions of fibrates and thiazolidinediones will not 
only cure DM but also prevent the occurrence of diabetic dyslipidemia and 
the future development of macrovascular diabetic complications.
Methods: PubMed and Scopus were the data sources of our study. We 
used the terms “PPAR α/γ OR PPAR alpha/gamma” and the limitation of 
“2010 to present” at publication year. Two independent reviewers screened 
17 (PubMed) and 41 (Scopus) articles for relative abstracts or titles. Af-
ter excluding duplicates, 34 articles which consisted the material of our 
study,were identified.
Results: Novel thiophene substituted oxazole containing α-alkoxy-

phenylpropanoic acid derivatives (glitazars) act as dual PPARα/γ agonists. 
Generally, glitazars reduce on the one hand hyperglycemia by ameliorat-
ing insulin resistance and on the other hand dyslipidemia by modifying 
patient’s HDL and triglyceride profile. PPARα/γ agonists are under clinical 
trials following studies in rodents, concerning mainly DM but also cardio-
vascular disease and obesity-related disorders. However, many of the trials 
of these compounds discontinued due to side effects, such as increased 
weight gain and serum creatinine levels,peripheral edema,myocardial inf-
arction or stroke and in some cases of the studies in rodents, discontinued 
due to their potential carcinogenicity. 
Conclusion: The effective treatment of type 2 DM in combination with the 
prevention of diabetic macrovascular complications which dual PPARα/γ 
agonists promise is undoubtedly an important issue. However, due to their 
side effects, new selective partial agonists should be identified in order to 
use their therapeutic actions in an efficient and safe way.

P16
Arsenic Trioxide. A modern ‘weapon’ from the past 
against Acute Promyelocytic Leukemia
Mironidou Tzouveleki M, Tatavilis N, Petala E, Thomas V, Koniaris G 
1st Laboratory of Pharmacology, Medical School, Aristotle’s University of 
Thessaloniki

Acute Promyelocytic Leukemia (APL) has become the most curable of all 
leukemias since Arsenic Trioxide (ATO) was introduced. As a single agent or 
in combination with all-trans retinoic acid (ATRA) is recommended by the 
European LeukemiaNet guidelines as a first option for relapsed patients. How-
ever, the role of ATO as a single agent is still under consideration because there 
are only a few trials which support its beneficial action as a single therapy.
Arsenic is a well-known poison that can be used as a medicine and this was 
familiar to early physicians such as Hippocrates. Its narrow therapeutic 
dose and the side effects coming from its toxicity are the two reasons for 
which medical society is still skeptical about its applications in oncology. 
In this article are discussed the latest evidence from the international litera-
ture about the benefits of using ATO in combination with other drugs and 
its value as a single agent in the struggle against APL. Its low price and the 
controlled side effects give a promising option to the use of APL as a first-
line drug in APL. However, future studies, especially clinical trials, must 
be designed in order to have an evidence based use of ATO in APL. 
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Introduction: Despite the fact that influenza vaccination during pregnancy 
is recommended to protect both mothers and fetus, young infants are at 
increased risk for serious illness, development of complications, and hos-
pitalization following influenza infection, including influenza H1N1 pan-
demic. However, influenza vaccine is not licensed for infants younger than 
six months and vaccination, the main measure for the prevention of influ-
enza, rates among pregnant women remain rather low.
Therefore, the prevention of spread of influenza to neonates within a NICU 
relies on strict implementation of infection control measures along with 
antiviral post-exposure prophylaxis. Thirteen neonates hospitalized in the 
Aghia Sophia Children’s Hospital NICU in Athens were exposed to pan-
demic influenza H1N1. Hereby, we present the serum pharmacokinetic 
data of oseltamivir prophylaxis administered at the dose of 1.0 mh/kg b.i.d, 
and specifically the determination of the conversion rate of oseltamivir 
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phosphate to its principle metabolite oseltamivir carboxylate.
Methods: We studied pharmakokinetics of oseltamivir prophylaxis at 1.0 mg/
kg bi.d. x 10 days given to 13 neonates (median age: 15 days; median weight: 
3565g) exposed to H1N1. Plasma samples were analyzed with a modified LC-
MS/MS protocol. Data analysis was performed using the NONMEM technique
Results: All neonates completed their 10-day course (20 doses each). All but 
one received antibacterial treatment concomitantly; no other medications 
were administered. None of the neonates developed influenza during their 
follow-up. Four developed diarrheas. No neurologic or laboratory adverse 
effects occurred. Mean Cmax concentrations (± SD) for oseltamivir (9.38 ± 
4.50 ng/mL) and oseltamivir carboxylate (65.62 ± 32.31 ng/mL) were lower 
than those reported in children 1-5 years. Tmax values for oseltamivir (1 h) 
and oseltamivir carboxylate (4 h) agreed with those in older groups.
Conclusions: Our data showed that as the age of the neonate increases osel-
tamivir clearance diminishes. Furthermore, newborn females had a higher 
ability to clear oseltamivir more rapidly than newborn boys. Neonates me-
tabolize Oseltamivir and the dose of 1.0 mg/kg b.i.d. for 10 days appears to 
be safe for prophylaxis against influenza.
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Visual analog scores’ dependency from IL-6 and 
CRP in thorasic surgical patients 
Vasileiadis M1, Kazila P1, Barbetakis N1, Goulas A2, Kallaras K3, 
Mironidou-Tzouveleki M2

1Intensive Care Unit-Pain Clinic-Microbiology Department - Thoracic 
Surgery Department, “Theageneio” Anticancer Hospital of Thessaloniki
21st Laboratory of Pharmacology, 
3Laboratory of Physiology, Medical School, Aristotle University of 
Thessaloniki

Background/Aim: Aim of the study was to investigate the possible regres-
sion of visual analog scores (VAS) of postoperative lung cancer patients 
from Interleukin-6 (IL-6) and C-reactive protein (CRP).
Material/Methods: Eighteen patients undergoing thoracic surgery were 
evaluated (as part of a relative Thesis) sequentially in the postoperative 
period (four days) with VAS scores, in immobility and movement/cough. 
Also, measurements of CRP and IL-6 were performed at the same time and 
day. Mutiple linear regression was used (Statistical software of Microsoft 
Office Excel 2007) and a=0.05 was considered as statistically significant. 
Results: In n=72 pairs, when response variable was VAS in stillness or in 
movement, adjusted R2 was 0.29 and 0.55, respectively. In VASstillness, model 
variation’s F-test was 15.50, with CRP having a coefficient 0.003827 and t-test 
2.15, resulting in p=0.035 and IL-6 having a coefficient 0.002918 and t-test 
4.28, resulting in p<0.0001. In VASmovement, model variation’s F-test was 45.25, 
with CRP having a coefficient 0.001426 and t-test 0.90, resulting in p>0.05 and 
IL-6 having a coefficient 0.005324 and t-test 8.78, resulting in p<0.0001. 
Conclusion: In our sample size, pain scores were more dependent from Il-6, 
than CRP, especially in patient’s movement or cough. This suggests that Il-6 
is a more accurate predictor of inflammatory postoperative pain, than CRP.

P19
Neck pain’s associations to stress biomarkers
Petala E1, Kapoukranidou D1, Kyriakou C1, Mironidou Tzouveleki M2
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Thessaloniki
21st Laboratory of Pharmacology, Medical School, Aristotle’s University 
of Thessaloniki

Abstract: Pain has shown to be associated with stress-related disorders. 
Physiological and psychological mechanisms have been proposed to link 
stress to musculoskeletal pain and a number of stress biomarkers in pa-
tients with chronic pain. 
As mechanical cervical nerve root irritation can be a source of neck pain, 
spinal neuropeptides can mediate pain responses. Peptides released in the 
spinal cord from the central terminals of nociceptors contribute to the per-
sistent hyperalgesia that defines the clinical experience of chronic pain. 
The presence of substance P and calcitonin gene-related peptide reactive 
nerve fibers in a population of these lends credence to cervical facet joint 
capsules as a key source of neck pain. Salivary cortisol is also a useful bi-
omarker in stress research, as long as the researcher is aware of possible 
sources of variance, which may affect this measure. Other stress biomarkers 
are S-DHEA-S and P-endothelin, S-insulin and P-fibrinogen. Longitudinal 
analysis of changes in pain levels and stress biomarkers within an interval of 

6 months showed beneficial changes in the following stress markers: P-NPY, 
S-albumin, S-growth hormone and S-HDL when pain decreased, and vice 
versa when pain increased.  Stress biomarkers with predicting value for pain 
are S-DHEA-S and S-albumin and higher B-HbA1c and P-fibrinogen. 
These findings might contribute to increased knowledge about strategies to 
prevent further progression of neck/shoulder/back pain in persons who are 
“not yet in chronic pain”. Because of the complex interactions that exist 
between stress and the activation of the HPA axis, it is important that care-
ful consideration be given to the best experimental design for each inves-
tigation. This research indicates that stress biomarkers through a variety of 
biochemical pathways can be used to predict and manage pain in future. 
Key words: stress biomarkers, neck pain, p-substance, s-cortisol, chronic pain
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Objective: The hypothalamic neuropeptide GHRH, upon binding to specif-
ic receptors (pGHRH-R), stimulates the synthesis and release of GH from 
the pituitary. pGHRH is also found in extrahypothalamic tissues, including 
neoplasms. Splice variant 1 of GHRH receptor (SV1) is widely expressed 
in non-pituitary tissues and cancers. Accumulated evidence implies several 
roles for pGHRH-R and SV1 in carcinogenesis. The aim of the present 
study was to investigate the expression of pGHRH-R and SV1 in human 
breast tumors and to correlate the results with the histo/clinicopathological 
characteristics of the patients, their clinical course and survival.
Design: Receptor expression was studied in 33 breast biopsies from pa-
tients diagnosed with primary breast adenocarcinoma, obtained from the 
tumor and the adjacent tissue.
Methods: pGHRH-R and SV1 gene expression levels were evaluated by 
real-time PCR following reverse transcription of total RNA extracts. Data 
were analyzed by SPSS. 
Results: pGHRH-R was found in 50.0% of malignant and 53.8% of benign 
biopsies. SV1 was found in 37.0% of malignant and 29.6% of benign biop-
sies. Transcript levels of pGHRH-R were 4.189554±10.4429 in malignant 
and 10.12868±19.53721 in benign biopsies, whereas the respective levels 
of SV1 were 1.415537±2.032818 and 0.736±1.012704. Statistical analysis 
revealed no differences in rate and levels of expression between benign and 
malignant biopsies, as well as between the expression of pGHRH-R and 
SV1 in malignant tissues. Correlation analysis with the demographic and 
clinical characteristics of the patients and the histopathological character-
istics of the tumors showed a positive correlation between transcript levels 
of SV1 and height, whereas the statistical analysis between the expression 
of the receptors and the recurrence of the disease or the survival of the 
patients revealed no significant differences.   
Conclusions: pGHRH-R and SV1 were found in breast tumors and adja-
cent tissue. Transcript levels did not differ between them in a statistically 
significant manner, implying no overexpression by the tumor cells. Recep-
tor expression did not correlate to any of the patient and tumor character-
istics, except height, a known risk factor for breast cancer. No correlation 
was also found with disease recurrence and the patient survival. Further 
studies are needed in order to unfold biological effects mediated by GHRH 
receptors in breast cancer and their potential as therapeutic targets.
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Phenotypic and genotypic analysis of CYP1A2 in the 
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2 Laboratory of Pathology, School of Medicine, University of Thessaly, 
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Introduction: CYP1A2 is a key enzyme for the metabolism of many clinically 
used drugs and the activation of procarcinogens. Its activity can be modulated 
by dietary and environmental factors. Several single nucleotide polymorphisms 



HIPPOKRATIA 2012, 16 (Suppl 1) 17

(SNPs) in the CYP1A2 gene have been reported to affect enzyme inducibility. 
In the present study we investigated the distribution of two of the most com-
mon SNPs in the 5’-flanking region and in intron I of CYP1A2 gene in the 
Greek population in parallel with CYP1A2 phenotypic activity.
Methods: Spot urine samples of 44 healthy women were analyzed 6 hours after 
200 mg caffeine intake following a 24-hour xanthine-free diet. Phenotypic analy-
sis of CYP1A2 activity was accomplished by estimating the caffeine metabolic 
ratio (AFMU+1U+1X)/17U using RP-HPLC method. DNA isolated from pe-
ripheral blood samples was genotyped for -3860 G>A (allele CYP1A2*1C) and 
-163 C>A (allele CYP1A2*1F) polymorphisms by PCR-RFLP method.
Results: Median values (range) of the metabolic ratio were 4.44 (2.42-9.18) 
and 3.05 (1.81-6.32) for smokers (n=19) and non-smokers (n=25), respec-
tively (p<0.001). Frequencies for CYP1A2*1F polymorphism were 25/44 
(56.8%), 18/44 (40.9%) and 1/44 (2.3%) for the C/A, A/A and C/C geno-
types, respectively, whereas the G>A polymorphism in -3860 position was 
not detected. Smokers with the A/A genotype tended to have higher median 
metabolic ratio than C/A carriers (5.08 versus 3.92, p=0.107), while no 
such difference was noticed in non-smokers (3.15 versus 3.03, p=0.977).
Conclusion: CYP1A2 polymorphism -163 C>A is widely distributed in 
Greek female volunteers in accordance with other Caucasian populations. 
The A/A genotype might confer to enhanced enzyme inducibility in con-
ditions of exposure to CYP1A2-inducing agents, thus resulting to higher 
rate of inactivation of CYP1A2 substrates, such as prescribed drugs. In 
particular, the combination of phenotypic activity and genotypic analysis 
of CYP1A2 in females may provide useful information regarding the inter-
pretation of CYP1A2 metabolic activity in diverse endogenous substrate 
(estrogen) fluctuations such as during the menstrual cycle, menopause or 
the use of drugs like oral contraceptives or hormonal replacement therapy. 
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Introduction/ Aim: Propofol is a widely used intravenous anaesthetic which 
displays highly variable plasma levels in different patients.  It is primarily 
metabolized by CYP2B6, a relatively little characterized member of the cy-
tochrome P450 family of enzymes, that has turned out to be a major catalyst 
in the metabolism of xenobiotics of toxicological and clinical importance.  
A number of polymorphisms have been recently described in the CYP2B6 
gene, of which CYP2B6 516G>T is a specific marker for the *6 allele, asso-
ciated with decreased expression and enzyme activity.  In this study we have 
genotyped for CYP2B6 516G>T a small number of gynaecologic patients 
which received propofol for induction of anaesthesia, and compared the dis-
tribution of that polymorphism with propofol blood levels.
Methods: Twenty five premenopausal women undergoing in vitro fertiliza-
tion participated in this study.  Propofol was administered intravenously, for 
introduction to general anaesthesia, at a single bolus dose of 2.5 mg.  Venous 
blood was removed 5 min following administration and maintained at -70oC.  
Propofol levels were determined following liquid-liquid extraction and using 
GC/MS analysis with electron impact ionization.  CYP2B6 516G>T geno-
typing was accomplished through an RFLP method, using DNA isolated 
from the same blood samples used for propofol determination.
Results: Propofol levels varied widely (Mean = 1931 ng/mL, SD = 4353 
ng/mL).  The CYP2B6 516G>T minor allele frequency was within the 
range reported for other Caucasian populations (T = 0.24).  While all high 
propofol levels were detected in blood removed from women carriers of 
the T allele, the association was not statistically significant .  
Conclusion: The CYP2B6 516G>T gene polymorphism displays, in our 
sample, a distribution similar to the one previously reported for Cau-
casians.  No statistically significant association was detected between 
CYP2B6 516G>T genotypes and the distribution of propofol blood levels 
in our study, an effect which may be attributed to the small sample size.  
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Introduction-Aim: Endothelial lipase (EL) is a member of the lipoprotein 
lipase family of enzymes, considered to be one of the major determinants 
of plasma HDL cholesterol (HDL-C) levels.  Cholesteryl ester transfer 
protein (CETP) catalyzes the exchange of cholesterol esters between HDL 
and very low density lipoprotein (VLDL). Together, these enzymes par-
ticipate in HDL remodeling, and thus affect reverse cholesterol transport.  
A decrease in the activity of either enzyme leads to higher plasma HDL-C 
levels, a fact of obvious importance for the treatment of dyslipidaemias 
and the prevention/ treatment of cardiovascular disease.  Lipoprotein li-
pase (LPL) is another enzyme that may indirectly affect CETP function 
as it hydrolyzes triglycerides from VLDL.  All three enzymes are encoded 
by genes with well characterized, common polymorphisms.  In this study 
we examine the effect of three such polymorphisms, LIPG C584T, CETP 
Taq1B and LPL S447X, on lipidaemic parameters, in a group of normoli-
daemic and dyslipidaemic individuals from northern Greece.
Methods: All patients were ethnic Greeks, diagnosed with dyslipidaemia 
in AHEPA University Hospital, Thessaloniki, Greece.  The control group 
was sex- and age-matched and of the same ethnic origin.  Lipidaemic pa-
rameters [total plasma cholesterol, triglycerides, HDL-C, low density li-
poprotein cholesterol (LDL-C)] were determined before initiation of treat-
ment with antidyslipidaemic drugs, through routine methods in the same 
hospital.  Genotyping of the three polymorphisms was accomplished with 
previously described RFLP methods.
Results-Conclusion: Allele and genotype frequencies were similar to those 
published in the past for Greek (CETP Taq1B, LPL S447X) and other pop-
ulations (LIPG C584T).  
We have detected a possible interaction between the LIPG and CETP polymor-
phisms in determining HDL-C levels.  A marginal association between the LPL 
polymorphism and body-mass index (BMI) was found in the control group.       

P24
Prevalence of polymorphisms: A→G (rs 4420638), 
C→T (rs 7412) and T→C (rs 429358), A→G (rs 157581), G→C 
(rs 3745833) of APOC1, APOE, TOMM40 and GALP genes, 
respectively, associated with Alzheimer’s disease, 
in a sample of Greek population
Gasparatou E, Rodanaki M E, Drakoulis N
Department of Pharmaceutical Technology, School of Pharmacy, National 
and Kapodistrian University of Athens

Introduction: Alzheimer’s Disease (AD) is the most common cause of senile 
dementia. Although it is fostered by genetic predisposition, it is a multifactorial 
disease, also affected by various environmental factors. A large number of AD 
related genes has been discovered and studied, having more or less participa-
tion in the disease’s  progression. In the present study, after briefly describing 
AD, we will discuss four genes associated with it: APOE, APOC1, TOMM40 
and GALP. Firstly we will investigate the mechanisms with which the genes 
affect AD and finally their prevalence on a Greek population sample.
Materials and Methods: The study’s population is 296 Greek individuals, 
163 of whom are females and the rest 133 males. With DNA extraction 
method, DNA was isolated from the epithelial cells of volunteers which 
were collected using sterile cotton swab. The detection and identification of 
the genes was done with the PCR (polymerase chain reaction) technique.
Results: As for APOC1 (polymorphism A→G), 222 of the participants 
bared the wild type of the gene, A:A, 71 were heterozygous and 3 bared 
the G:G alleles. Homozygous for the APOE gene (polymorphism C→T) 
wild type, C:C, were 266 individuals, while 28 bared the C:T alleles and 2 
the Τ:Τ alleles. As for the Τ→C polymorphism of the same gene, 251 indi-
viduals were found with the Τ:Τ genotype, which is the wild type, 44 with 
C:T and none with the C:C alleles. On the TOMM40 gene (polymorphism 
A→G) 201 bared the A:A genotype, (wild type), 90 bared the A:G geno-
type, while 5 participants bared the G:G genotype. As for GALP, finally, 
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(polymorphism G→C) 123 individuals were found with the wild type G:G, 
132 with the G:C alleles and 41 with the C:C alleles.
Discussion: The statistical analysis showed that throughout the study popu-
lation, wild type genes actually occur at a greater rate than the mutant ones. 
The genes’ distribution between men and women is not significantly differ-
ent. We could not draw conclusions regarding the correlation of the studied 
polymorphisms with AD, as we do not know if the people involved were 
healthy or not. However, knowledge of the genetic background will help in 
the constant effort to find effective treatment for AD, as knowing the gene 
mechanisms involved in its development, we can design new drugs aiming 
directly at them.
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Introduction: Schizophrenia, a severe psychiatric condition, characterized 
by disturbances of cognition, emotion and social functioning, affects al-
most 1% of world population. It has been assumed that schizophrenia oc-
curs as a result of a primary defect within the dopamine neurotransmission 
system. 
Aim : Recent studies that evaluated the role of Catechol-O-methyltrans-
ferase enzyme (COMT) polymorphisms in the occurrence of schizophrenia 
have resulted in ambiguous findings. The current study was conducted in 
order to gain an insight on the possible association of schizophrenia with 
three polymorphisms, namely, rs737865, rs4680 and rs165599. 
Materials and methods: All schizophrenia patients participating in the 
study were recruited from the Athens “Dafni” Hospital whereas controls 
from the sample bank of the spin off company of University of Athens 
“Research Diagnostics”. SNPs were genotyped using PCR-real time analy-
sis. Chi-square test and logistic regression analysis were used to assess differences 
among cases and controls.
Results: A total of 108 patients diagnosed with schizophrenia and 97 individuals 
without a history of psychiatric disorder participated at the study. None of the three 
SNPs rs737865, rs4680 and rs165599 were found to be independently asso-
ciated with schizophrenia. However, haplotype analysis showed that cases 
have higher expression of the T-A-A haplotype and lower frequency of the 
T-G-G haplotype. Participants with the T-A-A haplotype were at increased 
risk for developing the disease (OR=1.52; 95%CL: 1.12-2.08; p=0.008). 
Participants with genotype T/C-A/A-A/A were more susceptible to the dis-
ease (OR=2.13; 95%CL: 1.02-4.47; p=0.045). Similarly, participants with 
T/T-A/A-G/A were more likely to develop the disease (OR=3.20; 95% CI: 
1.02-10.05; p=0.046). Regarding T/G/G, we found a protective effect of 
T/T-G/G-G/G (OR=0.22; 95% CI: 0.09-0.56; p=0.001) and T/T-G/A-G/G 

(OR=0.33; 95% CI: 0.12-0.87; p=0.025)
Discussion: In our haplotype analysis, we found that the A-A-A haplotype had 
association with the disease. Bray et al, showed that G-G-G (C-G-G) haplotype 
is associated with low COMT mRNA expression in prefrontal cortex. It is pos-
sible that the opposite haplotype A-A-A (T-A-A), which is the risk haplotype 
in this study confers high COMT mRNA expression. This hypothesis is com-
patible with the reformulated theory of hypofrontality in schizophrenia. Our 
study shows an association of the COMT gene and schizophrenia in Greek 
population.
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Introduction: Hypertension is a major risk factor for cardiovascular dis-
ease. Essential hypertension and its pathogenesis depend on a complex 
interaction of genetic and environmental factors. Endothelium-derived ni-
tric oxide (NO), which is synthesized by endothelial nitric oxide synthase, 
plays an important role in the regulation of endothelial function and in 
the control of blood pressure. The Renin-Angiotensin-Aldosterone System 
(RAAS) is a well characterized mechanism for the regulation of blood 
pressure in which the Angiotensin Converting Enzyme (ACE) is one of 
the most important components. The role of the Glu298Asp polymorphism 
of the eNOS gene and the I/D polymorphism of the ACE gene in hyper-
tension has been examined in a large number of studies with conflicting 
results. The objective of this study was to investigate the relationship be-
tween these two polymorphisms, separately and combined, with essential 
hypertension in a Greek population. 
Materials and Methods: The study sample comprised of 200 participants. 
Among them, 104 were hypertensive patients and 96 healthy individuals 
who were used as controls. Genotyping for ACE polymorphism was per-
formed with PCR, followed by electrophoresis and for eNOS polymor-
phism with real time PCR. 
Results and Discussion: The groups of hypertensive patients and control sub-
jects were age and sex matched. Regarding Glu298Asp polymorphism of the 
eNOS there was no significant difference in the contribution of alleles or gen-
otypes among the groups. A higher percentage of DD genotype of the ACE 
I/D polymorphism (52.9% vs. 39.6%) and a lower percentage of ID geno-
type (27.9% vs. 44.8%) were observed in the group of hypertensive patients 
compared to the control group (p=0.044). Logistic regression did not show 
any association of the polymorphism with hypertension. Logistic regression 
performed with combinations of genotypes from these two polymorphisms, 
revealed that the carriers of the GT/DI genotypes had a 65% lower risk for 
hypertension compared to GG/DD genotypes carriers (OR=0.35; 95% CI: 
0.13-0.89; p=0.028). Furthermore, the carriers of the GT/DI genotypes were 
found to have a 82% lower risk for hypertension (OR=0.18, 95% CI: 0.04-
0.76, p=0.020) and the carriers of GG/DI genotypes a 77% lower risk for 
hypertension (OR=0.23, 95% CI:0.05-1.00, p=0.050) compared to the TT/
DD genotype carriers.
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