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Raman Spectroscopy of Osteoporotic Rat Tibiae
M. Z. Vardaki', C. G. Kontoyannis™? and M. G. Orkoula®
1Department of Pharmacy, University of Patras; %|CE/HT-FORTH, Patras, Greece

In the present work, Raman Spectroscopy was
employed to study changes in the amount and/or
quality of bone were studied in osteoporotic tibiae
from female wistar rats compared to healthy con-
trols. Osteoporosis was induced through ovariec-
tomy. The height of the primary phosphate band
(PO43, 1) for the mineral at 959 cm™, the carbo-
nate peak at 1070 cm™ under the combined
phosphate-carbonate envelope 1010-1100 cm™
spectral range, the matrix bands at 855 cm™ (hy-
droxyproline), 875 cm™ and 920 cm™ (proline), as
well as the three major peaks under amide |
envelope (1620-1710 cm'l) were measured after
proper baselinining and deconvolution. The
mineral to matrix ratio [959 cm™ /(855 cm™+875

cm™+920 cm™)] was reduced, suggesting de-
creased mineral quantity in the osteoporotic tibiae
compared to controls. Carbonate levels remained
stable which implies absence of new bone tissue
formation. The mineral to amide | envelope ratio
exhibited an increasing trend sug-gesting that
amide | cannot be used as collagen metrics as it
is subject to polarization effects. Further analysis
of the amide | envelope shows that the band
changes shape following bone dis-ease, which is
a result of the change in the ratio of the peaks
lying under the amide | envelope. Therefore,
changes in collagen cross-linking accompany
reduction of mineral amount and lead to reduced
strength and increased fragility in osteoporosis.

Synthesis And Characterization of Novel fac-[M(NO/NS)(P)(CO)s]
and [M(NO/NS)(P),(CO),] Complexes (M = Re, *™Tc)

V. Vassiliadis®, C. Triantis?, T. Tsotakos?, D. Papagiannopoulou®, M. Pele-
canou®, C. Raptopoulou®, V. Psyharis”, I. Pirmettis® and M. Papadopoulos?

1Department of Medicinal Chemistry, School of Pharmacy, Aristotle University of
Thessaloniki, Institute of Radioisotopes and Radiodiagnostic Products, 3Institute of
Biology, 4Institute of Material Sciences, NCSR Demokritos, Athens

Low oxidation state complexes of technetium
and rhenium of the general formula fac-
[%9mTc/18ReL(CO)s], are studied extensively, as a
result of the significance of these radiometals in
the development of radiopharmaceuticals for im-
aging (*™Tc) or radiotherapy (***Re). In this work,
we focused on the development of neutral mixed
ligand technetium and rhenium complexes of the
general formula fac-[*"Tc/Re(NO/NS)(P)(CO)s] and
[99mTc/Re (NO/NS)(P)2(CO)2] where NO and NS are 8-
hydroxyquinoline and 8-thioquinoline, respective-
ly, as bidentate ligands and P is triphenylpho-
shpine as monodentate ligand. The synthesis of
rhenium complexes fac-[Re(NO/NS)(P)(CO)s] was
conducted by reacting equimolar amounts of the

NO or NS ligand and triphenlyphosphine with the
precursor (NEts);[ReBr3(CO)s] or by reacting tri-
phenylphoshpine  with the precursor fac-
[Re(NO/NS)(CO)s2. The synthesis of rhenium com-
plexes [Re(NO/NS)(P)2(CO).] was conducted by re-
acting the NO or NS ligand and triphenly-
phosphine in molar ratio 1:2 with the precursor
(NEts)2[ReBr3(CO)s] or by reacting the NO or NS
ligand with the precursor mer, trans-[Re(CO)s(P)2Cl].
All the complexes where characterized by IR,
NMR spectroscopies and X-ray crystallography.
The analogous ¥™Tc tracer complexes were
prepared by reacting low concentrations of the
ligands NO or NS and P (10%, 10* M) with the
precursor fac-[*"Tc(OH2)3(CO)s]". When the
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reaction is conducted at rt for 1hr primarily the
monophosphino-substituted complexes fac-
[%mTc(NO/NS)(P)(CO)s] are formed, while at 80 °C
for 30 min the bisphosphino-substituted comple-

xes [®™Tc(NO/NS)(P)-(CO),] are formed quanti-
tatively. Identification of the e complexes was
done by HPLC chromatographic comparison with
the analogous prototype rhenium complexes.

A Molecular Modeling and NMR Spectrosopy Study of Two New
Cytotoxic C2-Substituted Pyrrolo[2,3-flquinolines

M. Vlachou®, A. Eikosipentaki', A. Tsotinis!, R. Kompogennitaki*, N.
Varvarigou?, Th. Mavromoustakos?, Simona Golic Grdadolnik®

1Faculty of Pharmacy, 2Chemistry Department, University of Athens, Greece;
3Laboratory of Biomolecular Structure, National Institute of Chemistry, Slovenia

DNA cross-linking agents are known for their
significant antitumor activity, which has been
attributed to their ability to form irreparable base
pair adducts at precisely defined genomic loca-
tions. Most of the reported cross-linking probes
involve three or four aromatic chromophores in
their skeleton and are of sufficient size to recog-
nize two or three base pairs (1). An extension of
this limited sequence recognition, which is at-
tained by the use of larger aromatic heterocycles,
has been found to drastically enhance cytotoxicity
due to the formation of more rigid irreversible
interstrand bonds (2). In the course of our pro-
gram directed towards the development of new
DNA-complexing agents, we have previously
reported on the synthesis and cytotoxic profile of
a series of C,-substituted pyrrolo[2,3-flquinolo-
nes(3). In an attempt to further explore the active-
ity of these agents we designed and synthesized
the pyrrolo[2,3-flquinolines 1 and 2 (Scheme 1).
The promising biological properties of the com-
pounds led us to apply a combination of 2D NMR
(NOESY) data and Monte Carlo conformational
analysis in order to explore the conformational
space of these molecules and correlate the ob-
tained results with those of with the controlled

Construction and Expression of Extracellular

release in simulated aqueous gastric and intesti-
nal media.
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Scheme 1
1. X=(CHz)sNH(CH2)4NH(CHz)s, No-{[3-(4-{3-[(1H-pyrro-
lo[2,3-flquinoline-2-carbonylamino)]propylamino}butylami-
no)propyl[}-1H-pyrrolo[2,3-flquinoline-2-carboxamide
2. X=(CH2)4aNH(CHy>)3, N2-{3-[{4-[(1H-pyrrolo[2,3-flquinoline-
2-carbonylamino)]butylamino}propyl]}-1H-pyrrolo[2,3-f]qui-
noline-2-carboxamide

Recombinant

Domains of the Human Muscle Nicotinic Acetylcholine Receptor
(AChR) in Insect Cells Aiming at Developing an Antigen Specific
Treatment for Myasthenia Gravis

D. Georgakaki', K. Lazaridis* and S. J. Tzartos™?

'Hellenic Pasteur Institute, Athens; 2Department of Pharmacy, University of Patras,

Greece

Myasthenia gravis (MG) is an autoimmune dis-
ease caused in the majority of patients (85%) by
autoantibodies against the human muscle acetyl-

choline receptor (AChR), a post-synaptic ligand-
gated ion-channel located at the neuromuscular
junction. Autoantibodies against the AChR cause
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loss of the available and functional AChRs lead-
ing to muscle weakness and fatigability. An at-
tracttive therapeutic approach is the extracorpo-
real specific removal of the pathogenic autoanti-
bodies using AChR-based immunoadsorbents. In
this study, the N-terminal extracellular domains
(ECD) of AChR the subunits ai and B were
cloned into baculovirus expression vectors and
heterologously expressed using insect SF9 cells.
Additionally, the two subunits were linked by the

use of a flexible peptide linker to form the Bi-a1
concatamer. The recombinant proteins were ex-
pressed as soluble polypeptides, purified and
characterized. Furthermore, they were immobi-
lised on sepharose beads in order to test them as
immunoadsorbents using sera from MG patients.
They were all found to bind anti-AChR autoanti-
bodies, albeit to varying degrees. They, thus,
pose as potential candidates for the therapeutic
antigen-specific clearance of MG sera.
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Synthesis of Pyrrolizidine Azasugars via Combined Application of
1,3-Dipolar Cycloaddition and Reductive Amination

P. Gkizis, N. Argyropoulos and E. Coutouli-Argyropoulou
Laboratory of Organic Chemistry, Chemistry Department, Aristotle University, Thessa-

loniki, Greece

Azasugars concentrate a great interest since they
could find applications in the treatment of various
deceases due to their capacity to inhibit gly-
cosidases (1). Their biological activity is re-lated
with the stereochemistry of their hydroxy sub-
stituents and the development of new stereo-
controlled methodologies for their synthesis is an
important synchronous synthetic target (2). In
connection with our previous studies (3), we pre-
sent here a short reaction sequence for the
synthesis of pyrrolizidine azasugars using as key-
steps the 1,3-dipolar cycloaddition and the reduc-
tive amination reactions. Asymmetric nitrones 1
derived mainly from sugars react with methyl
vinyl ketone 2 to give the isoxazolidine deri-
vatives 3. Compounds 3 are transformed to the

desired pyrrolizidines 5 in one step by reductive
amination of the non isolated intermediates 4.
The stereoselectivity of the reactions is controlled
by the stereochemistry of the starting nitrones.
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Synthesis of Novel Sulfonamide-1,2,4-triazoles, Sulfonamide-
1,3,4-thiadiazoles and Sulfonamide-1,3,4-oxadiazoles, as Poten-
tial Antibacterial and Antifungal Agents
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The significant antifungal activity of a series of
sulfonamide-1,2,4-triazole and 1,3,4-thiazole de-
rivatives against a series of micromycetes, com-
pared to the commercial fungicide bifonazole has
been reported (1). These compounds have also
shown a comparable bactericidal effect to that of
streptomycin but better activity than chloram-
phenicol respectively against various bacteria (2).
In view of the potential biological activity of mem-
bers of the 1,2,4-triazole, 1,3,4- thiadiazole and
1,3,4-oxadiazole ring systems, and in continua-
tion of our search for bioactive molecules, we
designed the synthesis of a series of novel sul-
fonamide-1,2,4-triazoles, sulfonamide-1,3,4-thia-
diazoles and sulfonamide-1,3,4-oxadiazoles em-
phasizing, in particular, on the strategy of com-
bining two chemically different but pharmacologi-
cally compatible molecules (the sulfomamide nu-
cleus and the five member) heterocycles in one

frame. Synthesized compounds were tested in
vitro for antibacterial and antifungal activity and
some analogues exhibited very promising results.
Conformational analysis was performed for active
and less active analogues using NMR spectros-
copy and molecular modeling techniques.
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Comparative Studies between Telmisartan and other AT1 Antago-
nists at Membranes and Receptor Active Site

P. Zoumpoulakis®, S. Durdagi?, C. Potamitis®, E. Kritsi'*, S.-G. Grdadolnik?,

T. Mavromoustakos®*
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AT: antagonists (SARTANs) are widely used
drugs in the clinical setting today for the regula-
tion of high blood pressure. These drugs interfere
in the Renin Angiotensin System (RAS) by pre-
venting the vasoconstrictive hormone Angiotensin
Il from binding onto the AT, receptor. We have
postulated that their molecular basis of action
involves membrane incorporation and diffusion to
the receptor active site. Thus, both the mem-
brane and receptor site are components that de-
termine the AT: antagonism. In an effort to com-
prehend their molecular basis of bioactivity, their
effects on the lipid bilayers and receptor site have
been studied. Conformational analysis, in silico

docking studies, Molecular Dynamics simulations,
Ala-scanning mutagenesis studies and pharma-
cophore modeling are performed for telmisartan
in order to reveal its crucial structural characteris-
tics and classify the importance of receptor's
amino acids for ligand binding. Results of telmis-
artan are compared with other so far studied
SARTANSs. The thermal effects of telmisartan on
lipid bilayers were studied using differential scan-
ning calorimetry (DSC). Similarly, its effects were
compared with other so far studied SARTANS in
order to determine the role of the bilayers in the
drug action.

Synthesis and Biological Evaluation of Modified Purine Homo-N-
Nucleosides Containing Pyrazoline Moiety as Multitarget Agents

A. Thalassitis®, F. Pyleris', K. E. Litinas* and D. J. Hadjipavlou-Litina?

1Laboratory of Organic Chemistry, Chemistry Department, 2Department of Pharmaceuti-
cal Chemistry, School of Pharmacy, Aristotle University, Thessaloniki, Greece
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Nucleosides represent a class of compounds that
possess very interesting biological activities, es-
pecially antiviral and anticancer. Homo-N-nu-
cleosides found to have also antiviral properties.
We have reported recently (1) reactions of 9-
allylpurines with mesityl nitriloxide and the study
of their products as lipid peroxidation and throm-
bin inhibitors. In continuation of this we like to
present here the products 3a,b of 1,3-dipolar
cycloaddition reactions of diphenylnitrilimine (2)
with 9-allyl-6-chloropurine (1a) and 9-allyl-6-mor-
pholinylpurine (1b). The analogs 3c-e prepared
from the reactions of piperidine (4a), N-boc-pipe-
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razine (4b) or pyrrolodine (4c) with derivative 3a
under MW irradiation. These compounds have
been designed as multifunctional/multitarget a-
gents. They are tested as lipoxygenase and lipid
peroxidation inhibitors and simultaneously as
thrombin inhibitors.
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Functional Genomics for the Identification and Characterization of
Genes Implicated in the Recruitment and Infltrtion of T-Lym-
phocytes in Ovarian Tumors

A. Karapetsas, A. Giannakakis, E. Lanitis, D. Dangaj, A. Galanis, R. Sandal-
tzopoulos

Laboratory of Gene Expression, Molecular Diagnosis and Modern Therapeutics,
Department of Molecular Biology and Genetics, Democritus University of Thrace, Greece

Ovarian cancer is one of the most common type
of cancer among women and the leading cause
of death from gynecological malignancies. The
molecular basis of ovarian cancer remains quite
vague. Still, it is well documented that tumor
microenvironment plays key role in tumor pro-
gression. For instance, lumphocytic infiltration at
tumor sites can result in tumor growth inhibition
and has been correlated with an improvement of
clinical state and a rise of survival rates of pa-
tients with ovarian cancer. In this study we invest-
tigated the gene expression profile of ovarian
tumors enriched with CD8+ T lympho-cytes (TIL+

&

ovarian tumors), by applying a fluorescent ver-
sion of ADDER (Amplification of Double stranded
cDNA 3’ End Restriction Fragments), an ad-
vanced method of Differential Display. Using this
approach we identified for the first time a number
of differentially expressed genes in TIL+ ovarian
tumors. A significant proportion of these genes
correspond to immune response markers, a great
many encode for transcription factors while there
are also many that correspond to transmembrane
and secreted proteins. We are currently validating
our results with quantitative Real-time PCR.

New Heterocyclic Arylidene Derivatives with Antioxidant and Anti-

inflammatory Activity

A.-M. Katsori, D. Hadjipavlou-Litina

Department of Pharmaceutical Chemistry, School of Pharmacy, Aristotle University,

Thessaloniki, Greece
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There are many evidences, which led to a close
association between chronic inflammation and
cancer. It is generally known that chronic inflame-
mation increase the risk of cancer and treatment
with NSAIDs reduce the risk of certain cancer.
Also the presence of a variety of inflammatory
mediators, including cytokines, chemokines, tu-
mor necrosis factor (TNF), cyclooxygenase-2
(COX-2), matrix metalloproteases (MMP) in tu-
mor tissues, angiogenesis are similar to that in
chronic inflammation responses (1). Chalcones is
a series of compounds, in which the two aromatic
rings are joined by a three carbon, a,f-un-
saturated enone system These compounds seem
to have cytotoxicity, antitumor, anti-inflammatory,
antiplasmodial, immunesuppres-sion, antioxidant
and many other biological properties (2,3). Also
they posses marked affinity for thiol but not for
amino or hydroxyl groups, found in nucleic acids.
Since thiols are absent in nucleic acids muta-
genic and carcinogenic affects should be absent.
Conversion of certain conjugated enones into the
corresponding Mannich bases led to significant
increases in both the rates of thiol alkylation and
cytotoxicity (4,5). In our laboratory we tried to
synthesize a series of 3,5- bis (arylidene)-4-pipe-
ridones for future development as anti-inflam-
matory, antioxidant and anticancer agents. These

compounds are considered as curcumin ana-
logues. We followed two different ways of chem-
ical synthesis. Following a Claisen-Schmidt con-
densation between 4-piperidone hydrochloride
and the appropriate hetero-aryl aldehyde led to
the formation of novel derivatives (6,7). The com-
?30unds have been identified using IR, 1H-NMR,

C-NMR, elemental analyses and mass spec-
troscopy. The role of lipophilicity is de-trimental
for the biological response, thus lipophilicity was
determined experimentally as Rm values using
RPTLC. We present herein the preliminary re-
sults from antioxidant and anti-inflammatory
activity tests in vitro and in vivo. The results are
discussed in terms of structural characteristics.
Further investigation is in progress for their anti-
cancer activity
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RANP-mdf: Rapid Assignment of Natural Products from Crude
PLANT Extracts based on Multi-Dimensional Fingerprint Analysis
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zikostas®, I. P. Gerothanassis®, MI. Choudhary® and A. G. Tzakos"
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Natural products are privileged structures se-
lected by evolutionary pressures to interact with a
wide variety of proteins and other biological tar-
gets for specific purposes. The majority of them
presents useful biological activities and has be-
come important leads for drugs in a wide variety
of therapeutic indications. The chemical space
sampled by natural products is vast, and the
rapid identification of known compounds (derepli-
cation) is necessary in order to avoid the duplica-
tion of effort (1,2). Thus, cheminformatic naviga-
tion tools are necessary to map in complex ex-
tracts known compounds or/and to predict in
accuracy the families that novel compounds be-

longs, without any prior fractionation or isolation
processes. Herein, we developed a novel integra-
tive cheminformatics system in order to rapidly
assign from simple NMR spectra the identity of
natural products that constitute complex plant
extracts. This is the first time that a very high
number of 2D NMR spectral data of natural prod-
ucts are collected in a database and then used
for their direct identification in crude plant ex-
tracts, without any preliminary step of fractiona-
tion of the extracts, or isolation of the natural

compounds.
1. Davies H.M.L.: Nature 459: 786 (2009)
2. Koehn F.E., Carter GT. : Nature 4 : 206 (2005)
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Structural Elucidation of Antihypertensive Agent BV6 and its Mo-
lecular Docking Study at Bace-1

C. Koukoulitsa!, G. Agelis?, A. Resvani?, J. Matsoukas?, T. Mavromou-

stakos!

1Chemistry Department, University of Athens, Greece; 2Department of Chemistry,

University of Patras, Greece

A non-peptide compound, BV6, has been synthe-
sized as AT; antagonist and its chemical struc-
ture shown in Fig. 1 has been elucidated using a
combination of 2D COSY and 2D NOESY ex-
periments. BV6 has been found to mimic the ac-

tion of losartan. As a promising, bioactive mole-
cule was screened for several receptors in order
to explore the possibility to serve as an inhibitor
of other targets. The molecular docking results
showed binding of BV6 at the human aspartic
protease BACE-1. BACE-1 is the initial protease
that processes amyloid precursor protein (APP)
in the pathway, leading to AB proteins. Thus,
BACE-1 has emerged as a promising pharma-
ceutical target for combating Alzheimer desease.
These results propose the testing of the molecule
for potential beneficial properties against Alz-
heimer disease.
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Synthesis of Polyphosphorylated Myo-Inositol Dimers with Poten-
tial Allosteric Activity of Hemoglobin

A.E. Koumbis, J.G. Stefanakis, E.D. Sitsanidis
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Myo-inositol hexakisphosphate (IHP, 1) is the
strongest allosteric effector of hemoglobin (Hb) in
red blood cells (RBCs) identified to date. It dis-
places Hb-bound 2,3-bisphosphoglycerate (BPG,
2) by binding to the allosteric pocket with higher
affinity, triggering a decrease in oxygen/Hb affin-
ity and subsequently leading, upon entrance into
circulating RBCs, to increased and regulated
oxygen release upon tissue demand. As numer-
ous ailments involve hypoxia, including cardio-

vascular diseases and cancer, achieving in-
creased oxygen release is expected to restore
normoxia. High effector activity toward Hb, similar
to that of IHP, has recently been observed for
several structurally related perphosphorylated
hexapyranoses and pentapyranoses (e.g. 3) and
inositol tetrakisphosphates (ITPs, 4). Investiga-
tion of the structure-activity relationships in allos-
teric Hb regulation identified that, among others,
the ability of the compounds to lower the Hb affin-
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ity for oxygen is directly related to their number of
negative charges; that is, a greater number of
phosphates corresponds to a higher allosteric
effect. These results prompted us to design and
synthesize novel myo-inositol dimers in which the
two inositol rings are linked by a diester bridge,
namely decakis phosphates of bis-inositolyl ma-

lonate and succinate (5a and 5b, respectively).
Preparation of these sodium salts was achieved
following a highly efficient seven steps synthetic
scheme using parent myo-inositol as starting
material. The obtained polyphosphates will be
further evaluated for their biological activity.

Biochemical Characterization of Novel Ketolide Antibiotics in vivo

and in vitro

M. Krokidis®™ %, M. Stavropoulou®, D. Wilson* 3, D. Kalpaxis* G. Dinos*

1Laboratory of Biochemistry, School of Medicine, University of Patras, Greece
2Gene Center and Department of Biochemistry, University of Munich, Germany
3Center for Integrated Protein Science Munich (CiPS-M), Germany

Ketolides represent the last generation of mac-
rolide antibiotics. They are active against eryth-
romycin resistant strains while maintaining their
activity against erythromycin susceptible ones.
Telithromycin and cethromycin are the most pio-
neer compounds among them with telithromycin
being already in the market. Both drugs are 3-
keto derivatives of erythromycin with a fused 11,
12-cyclic carbamate group. In addition, an alkyl-
aryl side chain is linked to the lactone ring either
through the N atom of the carbamate group or
through the O-6 of the lactone ring. A new ver-
sion of ketolides is fluoroketolides, ketolides car-
rying fluorine atoms attached to the lactone ring.

In this study we present data for such new com-
pounds that carry an alkyl-aryl chain at O-6 of the
lactone ring and one or two fluorides at C-2 or C-
13 of the ring. According to our genetic and bio-
chemical studies the new ketolides bind in to the
nascent peptide exit tunnel, at a site previously
described as the site of interaction of macrolide
antibiotics. The presence of the side aryl chain
plus fluorine atoms promotes the formation of
specific interactions with helix 35 of 23S rRNA
causing an increased affinity for ribosomes that
may be responsible for the effectiveness of the
new ketolides.

Regioselective Biotransformation of Natural Derived Polyphenols

E. Kyriakou', A. Primikyri*, P. Charisiadis®, M. Katsoura?, A. I. Gero-thanas-
sis', H. Stamatis® and A. G. Tzakos!

1Deparmtent of Chemistry, 2Department of Biological Applications and Technologies,

University of loannina, Greece

Natural products and especially flavonoids cover
a very interesting chemical space of biological
relevance due to their vast chemical diversity,
and fine-tuning for optimal interactions with bio-
logical macromolecules through evolutionary se-
lection (1). However, they usually suffer from low
bioavailability upon oral administration, probably
because of their low lipophilicity. Indeed, recent
studies indicated that o-methylated flavonoids
illustrated higher intestinal absorption, resistance
to hepatic metabolism and better anticancer ac-
tivity in respect to the hydroxylated compounds
(2). In order to achieve regioselectivity in acyla-
tion reactions of flavonoids and avoid the tedious
protection/deprotection steps required in a chem-

ical synthesis method, due to the numerous reac-
tive hydroxyl groups of this flavonoid, we turned
to biocatalysis. We achieved high conversion
yields as also high degree of regioselectivity of
aglycone flavonoids to relevant esters by enzyme
transformations (3). In the frame of this method
an increase of the natural biodiversity of flavon-
oids could be achieved toward the production of
more potent bioactive derivatives through bio-
transformation.

1. Rosen J., Gottfries J., Muresan S., Backlund A., Oprea
T.I.: J. Med. Chem. 52: 1953 (2009)

2. Bernini R., Crisante F., Ginnasi M.C.: Molecules 16:
1418 (2011)

3. Kyriakou E., submitted
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Synthesis of an HIV-1 Epitope, Identified from an Elite Controller,

for Vaccine Purposes

I. Kostoula!, M. Zhou?, E. Panou-Pomonis!, M. Sakarellos-Daitsiotis®, U.

Dietrich?

1Department of Chemistry, University of loannina, Greece
2Georg-Speyer-Haus, Institute for Biomedical Research, Frankfurt, Germany

The HIV-1 epidemic continues spreading around
the world with many new infections per day and
more than 40 million people living with HIV-1 (1).
Development of an effective vaccine is still an
urgently needed priority in AIDS. However most
of the efforts undertaken have failed so far as the
virus has evolved numerous mechanisms to pro-
tect its functionally important entry domains from
the immune system. Elite controllers (EC) is a
subgroup of long term non progressors, which
are persons controlling the infection over dec-
ades without any antiviral therapy. Based on the
phage display technology (2) epitopes for HIV-
specific antibodies in EC sera were identified and
synthesized. One of the epitopes belonging to the
external region of gp4l was synthesized on a
Rink amide resin following the solid phase Fmoc

technology. Palmitoyl group (3) was incorporated
in the a amino terminal group as adjuvant. Immu-
nization experiments for the induction of neutral-
izing antibodies and the formulation of vaccine
candidates are currently in progress.

1. Paroli M., Propato A., Accapezzato D., Francavilla V.,
Schiaffella, E., Barnaba V.:The immunology of HIV-infected
long-term non progressors: a current view. Immunol. Lett.
79:127-129 (2001)

2. Humbert M., Atoni S., Brill B., Landerz M., Rodes B.,
Soriano V., Wintergerst U., Knechten H., Staszewski S.,
von Laer D., Dittmar M.T., Dietrich, U.: Mimotopes selected
with antibodies fromm HIV-1-neutralizing long-term non-
progressor plasma. Eur. J. Immunol. 37: 501-515 (2007)

3. Kargakis M., Zevgiti S., Krikorian D., Sakarellos-Dait-
siotis M., Sakarellos C., Panou-Pomonis E.: A palmitoyl-
tailed sequential oligopeptide carrier for engineering immu-
nogenic conjugates. Vaccine 25: 6708-6712 (2007)
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Design and Synthesis of Permethylated B-Cyclodextrin/LHRH

Analogue Conjugates

D. Laimou, G. Tsivgoulis and T. Tselios
Department of Chemistry, Section of Organic Chemistry, Biochemistry and Natural Prod-

ucts, University of Patras, Greece

Cyclodextrins are cyclic oligosaccharides con-
sisting of a hydrophobic cavity that is capable of
including a variety of hydrophobic compounds via
host-guest complexation (1). This property has
been extensively explored in the past to change
the physicopharmaceutical properties of lipophilic
drugs such as water-solubility, bioavailability, im-
proved stability, and effectiveness. Covalent link-
age of bioactive peptides to cyclodextrins has
also been proposed (2,3) to possibly take ad-
vantage of their complexation in terms of solubil-
ity and reduced enzymatic degradation, although
such conjugates with the relatively large cyclo-
dextrin carrier it's possible to affect the active site
recognition process. Luteinizing Hormone Re-
leasing Hormone (LHRH) is a linear decapeptide
which is produced in the hypothalamus under the
control of neurotransmitter type compounds (4)
and it is the central regulator of the reproductive
system (5). LHRH agonist analogues, such as
Leuprolide, Buserelin are widely used for the
treatment of hormone depended cancer and they

have found to be more potent than the natural
hormone. The goal of this study was the design
and synthesis of permethylated pB-cyclodex-
trin/LHRH analogue conjugates with improved
biophysical properties, compared to natural hor-
mone, in order to be studied for antitumor activity
(6,7).

1. Wenz G.: Angew. Chem. 106: 851-870 (1994)

2. Parrot-Lopez H., Djedaini F., Perly B., Coleman AW.,
Galons H., Miocque M.: Tetrahedron Lett. 31: 1999-2002
(1990)

3. Djedaini-Pilard F., Desalos J., Perly B.: Tetrahedron Lett.
34: 2457-2460 (1993)

4. Lincoln D.W.: Endrocrinology. Pp142-151, Philadelphia,
1997

5. Colleen A. Flanagan., Robert P. Millar: Rev. Reprod. 2:
113-120 (199)

6. Mantzourani E., Laimou D., Matsoukas M., Tselios T.:
Anti-Inflammatory & Anti-Allergy Agents in Medicinal
Chemistry 13: 294-306 (2008)

7. Laimou D.K., Katsara M., Matsoukas M.T., Apos-
tolopoulos V., Troganis A.N., Tselios T.V.: Amino Acids 39:
1147-1160 (2010)
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In vitro and in vivo Studies of two Novel Organometallic
Technetium99m Complexes Bearing Bifunctional Chelators, for
Application in Targeted Radiopharmaceuticals

G. Makris?, M. Pelecanou®, I. Pirmettis?, M.S. Papadopoulos?, D. Papa-
giannopoulou®

1Department of Medicinal Chemistry, School of Pharmacy, Aristotle University
Thessaloniki, “Institute of Radioisotopes-Radiodiagnostic Products, ®Institute of Biology,

National Centre for Scientific Research Demokritos, Ag. Paraskevi, Athens, Greece

Technetium-99m and rhenium-188 radiopharma-
ceuticals have important applications in Nuclear
Medicine SPECT imaging and in radiotherapy, re-
spectively. Organometallic fac-[Tc/ReL(CO)s]
complexes have gained significant attention in
radiopharmaceutical chemistry, since they exhibit
kinetic inertness and they are conveniently syn-
thesized at the tracer level. The successful de-
velopment of targeted diagnostic and therapeutic
radiopharmaceuticals involves the bifunctional
chelating agent (BFCA) strategy for suitable ra-
diolabeling of biomolecules. In the present work
we present the in vitro and in vivo studies of two
novel technetium complexes of the general for-
mula, fac-[*mT¢(NSO)(CO)s]. SNO is tridentate li-
gands, L' and L?, which are thioether derivatives
of 3-(1H-imidazol-4-yl)-propanoic acid with thio-
glycolic acid in position 3 and 2, respectively.

Both fac-[*"Tc(CO)s] complexes bear a second
free carboxylic group that can function as an an-
chor to conjugate amine containing biomolecules.
The synthesis, characterization and structure of
the ligands and complexes were reported in our
recent works. Studies of the in vitro stability
showed that the technetium-99m complexes were
stable in 1mM L-histidine and 1mM L-cysteine
over 24 hours. In vivo, biodistribution experiments
in mice showed that the complexes exhibit fast
blood clearance and no significant uptake in tis-
sue. One hour post injection, all the activity is
eliminated primarily via the urinary system. HPLC
analysis of rat urine confirmed that the complexes
were not metabolized, as expected. Our data
indicate that the fac{®"Tc(L'/L?)(CO)s] complexes
developed, can be successfully applied for the
design of targeted radiopharmaceuticals

&

Identification and Quantification of Hypericum Perforatum Con-
stituents by a Newly Developed High Performance Liquid Chroma-
tography Method

E. Margianni*, G. latrou?, A. Tsarbopoulos® and F. N. Lamari*

1Department of Pharmacy, 2Department of Biology, University of Patras, Greece

Hypericum perforatum is widely known for its
pharmacologic properties, its constituents (i. e.
hypericin, hyperforin, flavonoids) are considered
to be responsible for anti-depressant and anti-
inflammatory effects. For the quality control of the
methanolic and aqueous extracts of Hypericum
perforatum an HPLC-UV method was developed
and validated. A great variety of elution gradients
were examined using methanol, acetonitrile and
organic buffers and the final optimum conditions
were selected based on the intensity and the
good resolution of the chromatographic peaks.
More than 15 natural products were completely

separated by a linear gradient of 10mM ammo-
nium acetate (pH=4.5) -acetonitrile-methanol in
one run within 60 min on a C-18 Luna column.
The chromatographic method was validated us-
ing commercially available standards of chloro-
genic acid, rutin, hyperoside, quercetin, iso-
quercetin and hypericin. Linearity graphs were
constructed for each compound and the repeat-
ability values were within acceptable limits. The
developed method can be applied towards the
quality control of hypericum extracts and the
characterization of the composition of Hypericum
taxa, which have not been studied.
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99MTc-Neuromedin C Analogs in GRPR* Tumor Imaging
P. J. Marsouvanidis®, T. Maina®, A. Tatsi*, E. P. Krenning?, M. de Jong ?, B.

A. Nock!

"Molecular Radiopharmacy, I/R-RP, NCSR Demokritos, Ag. Paraskevi, Athens, Greece
2Department of Nuclear Medicine, Erasmus MC, Rotterdam, The Netherlands

Gastrin releasing peptide receptors (GRPR) have
become attractive targets for diagnostic imaging
and radionuclide therapy with radiolabeled bom-
besin analogs due to their high expression in
major human cancers, as in prostate and breast
cancer. While originally engaged in the develop-
ment of bombesin radiopeptides we have recently
expanded our search toward Neuromedin C
(NMC)-based radioligands. The prototype radio-
tracer, [*mTc]SAR-NC1 ([%mTc-N4NMC), displayed
promising properties in GRPR*-models but lim-
ited metabolic stability. To improve biological
profile, we synthesized a series of SAR-NC ana-
logs by single Gly** (dAla*, BAla**, Sar*) or dou-
ble Gly** (dAla*®) / Met®” (Leu®’, Nle®") substitu-
tions in the SAR-NC1 motif. The resulting SAR-
NC analogs displayed high GRPR-affinity (ICsq in
the 0.36-13.2 nM range) during competition bind-

ing assays in PC-3 cell-membranes against [**°I-

Tyr|BB. [*™Tc]SAR-NCs were easily obtained in
>95% labeling yields and >1 mCi/nmol specific
activities by mixing SAR-NCs, ®™TcO,, SnCl,
and citrate anions in alkaline medium. All radio-
peptides efficiently internalized in PC-3 cells via a
GRPR-mediated process. Analysis of the ex-vivo
blood 5 min pi of [**"Tc]SAR-NCs by HPLC re-
vealed a great impact of attempted modifications
on radiopeptide survival in the mouse blood-
stream with the doubly dAla**/Leu?’-substituted
radiotracer displaying the highest stability
(>50%). Biodistribution in PC-3 bearing SCID
mice showed that dAla*-[*"Tc]SAR-NC dis-
played the most favorable pharmacokinetic profile
in terms of high tumor uptake and fast back-
ground clearance.

Complexes of Pt(ll) and Pd(Il) with Benzothiazole Derivativesa as
Anticancer with Combined Activity
B. Mavroidi®, M. Sagnou?, A. Philippopoulos®, M. Pelecanou?, C. Methenitis*

1Inorganic Chemistry Laboratory, Dept. of Chemistry, National Kapodistrian University of
Athens, Greece, 2Institute of Biology, NCSR Demokritos, Ag. Paraskevi, Athens, Greece

The development of new antitumor agents that
will be less toxic and more selective is one of the
more active research fields of Medicinal Chem-
istry. Compounds within the 2-(4'-aminophenyl)-
benzothiazole class represent extremely potent
and selective antitumor agents (1). Recent evi-
dence has demonstrated a correlation between
cell sensitivity to benzothiazoles and the extent of
DNA adduct formation (2). On the other hand,
several metal complexes have been found to be
effective drugs in the treatment of cancer (3), with
cisplatin the most representative among them (4).
We present herein the synthesis, structural char-
acterization, and evaluation of DNA interactions
of novel Pt(ll) and Pd(ll) complexes with 2-(4-
aminophenyl)benzothiazole derivatives. The com-
plexes are anticipated to retain the selectivity
profile of the benzothiazole moiety, as well as
exhibit synergistic cytotoxicity due to the DNA

targeting properties of both the metal core and
the benzothiazole pharmacophore. The com-
plexes were successfully synthesized and char-
acterized by 'H and ®C NMR spectroscopy.
Circular dichroism and UV-Vis studies revealed
strong interactions of the novel complexes with
DNA, suggestive of DNA penetration and struc-
ture alteration. Thermal denaturation studies
equally suggest strong DNA binding through sig-
nificant reduction of % hyperchromicity, pre-
melting effects and DNA dehelixing.

1. Bradshaw T.D., et al.: Br. J. Cancer 77 : 745-52 (1998)
2. Trapani V., et al.: Br. J. Cancer 88: 599-605 (2003)

3. B.K. Keppler: Metal Complexes in Cancer Chemother-
apy, VCH publ., New York (USA), 1993.

4. Krakoff I.H.: In: (M. Nicali, ed.) Platinum and Other Metal
Coordination Compounds in Cancer Chemotherapy: Clini-
cal Application of Platinum Complexes. P. 351, Martinus
Nijhoff, Boston, MA, 1988
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Development of Analytical Techniques for the Qualitative and
Quantitative Determination of Allantoin and Glycolic Acid in Snall
Secretions and Cosmetic Creams

Mohamed A. EL Mubarak, Fotini Lamari, Christos G. Kontoyannis
Department of Pharmacy, University of Patras, Greece

Snail mucus has a significant economic-com-
mercial interest due to the presence of valued
chemical components such as allantoin and gly-
colic acid. These compounds are used as active
ingredients in pharmaceutical and cosmetic prod-
ucts. For the quantitative and qualitative analysis
of these two substances appropriate analytical
methodologies were developed. High perform-
ance liquid chromato-graphy (HPLC) se-paration
of both compounds was achieved on a Synergi

RP (Phenomenex®) column within 6 min. After a
careful study of the mobile phase and extraction
medium composition, final separation and extrac-
tion conditions were selected. The developed
method analytical characteristics (i.e. linearity,
precision, accuracy, stability) have been vali-
dated. An effort is also made for the analysis of
the mucus by non destructive techniques such as
Raman and ATR without the use of separation
techniques.

Synthesis of Antimicrobial Cationic Peptides for the Development

of New Antibiotics

A. Balliu, A. Mariannou, M. Sakka, A.-l. Koukkou, M. Sakarellou-Daitsioti, C.
Sakarellos, C. Drainas and E. Panou-Pomonis

Peptide Chemistry Research Laboratory, Section of Organic Chemistry and Bio-
chemistry, Department of Chemistry, University of loannina, Greece

Antimicrobial cationic peptides (AMPs) have been
found to have activity against both Gram negative
and Gram positive bacteria as well as fungi, eu-
karyotic parasites viruses, and most importantly,
they seem to be effective against many strains of
antibiotic resistant. Synthetic cationic peptides
are a class of positively charged small peptides
with amphipathic helical conformation. In the pre-
sent study, cationic helical peptides of the follow-
ing type were synthesized in order to develop
new antibiotics:

X-RWLRLLWRFLRL-NH;, X-RWLRLWRRFLRL-NH,
X-RWLRLLLRLLRL-NH, X-RWLKLLWRFLKL-NH3,
X-KWLKLLWKFLKL-NH>

where X = H-, Ac-, Ahx-
Synthesis was performed by the conventional

stepwise Fmoc/tBu solid-phase method. The pep-
tides were purified by HPLC and identified by
ESI-MS. The above peptides were tested for their
antimicrobial activity against gram(-) bacteria,
gram(+) bacteria and fungi. The peptides were
also tested for their hemolytic activity and prote-
olytic stability. The conformational characteristics
of the peptides models were evaluated by circular
dichroism spectroscopy (CD).

1. Powers J.-P.S., Hancock R.E.W: The relationship
between peptide structure and antibacterial activity.
Peptides 24: 1681-1691 (2003)

2. Papo N., Shai Y.: Can we predict biological activity of
antimicrobial peptides from their interactions with model
phospholipid membranes. Peptides 24: 1693-1703 (2003)
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New Mixed Ligand Silver(l) Complex with Aspirin and Triphenyl-
phosphine Ligands which Can Bind to LOX and CT-DNA,
Modulating their Function. Study of its Cytostatic Activity

C.N. Banti*®, A.D. Giannoulis', N. Kourkoumelis?, K. Charalabopoulos?,
S.K. Hadjikakou®

Section of Inorganic and Analytical Chemistry, Department of Chemistry, *Medical
Physics Laboratory, Medical School, University of loannina, Greece
3'Department of Physiology, Democritus University Medical School
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Aspirin (aspH) (o-acetyl-salicylic acid) was the
first member of the class of drugs known as non-
steroidal, anti-inflammatory drugs (NSAIDs) dis-
covered (1). A number of epidemiological studies
have indicated that long term aspirin/NSAID use
is associated with 30-50% reduction in risk of
colorectal cancer or adenomatous polyps or
death from colorectal cancer (1). Lipoxygenase
(LOX), on the other hand, is an enzyme which
catalyzes the oxidation of arachidonic acid to
leukotrienes, in an essential mechanism for the
cell life, involving in inflammation mechanism
(2a). LOX inhibition is found to induce apoptosis
(2b). Thus, LOX inhibition provides a potential
novel target for the treatment and chemo-
prevention for a number of different cancers.
Moreover, the biomedical applications and uses
of silver(l) complexes, are related to their anti-
bacterial action (3) which appears to involve
interaction with DNA (3). In the course of our
studies in the field of metallotherapeutics (4), we
synthesized and structural characterized a new
mixed ligand Ag(l) complex with aspirin (AspH)
and triphenyl-phosphine (tpp) ligands of formula
{[Ag(tpp)s(asp)l(dmf)} (1). The mechanism of
inhibition activity of 1 and its ligands, towards the
catalytic oxidation of linoleic acid to hydroperoxy-
linoleic acid by LOX was subsequently studied

kinetically and theoretically. The binding pro-
perties of 1 on calf thymus (CT) DNA are also
evaluated. In addition, the cytostatic activity of 1
against leiomyosarcoma cells (LMS) and human
breast adenocarcinoma cells (MCF-7) prolife-
ration were measured. The results are com-pared
to that of cisplatin.

REFERENCES
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W.B., De Marzo A.M.: Cancer Letters 215: 1-20 (2004); (b).
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11: 376-381 (2000)
2.(a) Samuelsson B., Dahlen S.E., Lindgren J., Rouzer
C.A., Serhan C.N.: Science 237: 1171 (1987); (b). Ding X.-
Z., Kuszynski C.A., EI-Metwally T.H., Adrian T.E.: Biochem.
Biophys. Res. Commun. 266: 392-399 (1999)
3. Rosenkranz H.S., Rosenkranz S.: Antimicrob. Agents
Chemother. 2: 373-379 (1972)
4(a). Kouroulis K.N., Hadjikakou S.K., Hadjiliadis N., Kour-
koumelis N., Kubicki M., Male L., Hursthouse M., Skoulika
S., Metsios A.K., Tyurin V.Y., Dolganov A.V., Milaeva E.R.:
Dalton Trans.: 10446-10456 (2009); (b). Ozturk LI,
Hadjikakou S.K., Hadjiliadis N., Kour-koumelis N., Kubicki
M., Tasiopoulos A.J., Scleiman H., Barsan M.M., IButler
1.S., Balzarini J.: Inorg. Chem. 48: 2233-2245 (2009); (c).
Xanthopoulou M.N., Hadjikakou S.K., Hadjiliadis N.,
Milaeva E.R., Gracheva J..A., Tyurin V.Y., Kourkoumelis
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Mononuclear vs Dinuclear Cu(ll) Complexes: Synthesis, Pharma-
cochemical and Anticancer Activity

Z. Boulsourani®, C. P. Raptopoulou®, G. D. Geromichalos®, D. Sahpazidou®,
D. Chatzipaulou-Litina?, C. Dendrinou-Samara'+

1Dept. General and Inorganic Chemistry, 2Dept. of Pharmaceutical Chemistry, School of
Pharmacy, Aristotle University, Thessaloniki, Greece; 3Cell Culture, Molecular Modeling
and Drug Design Lab., Symeonidion Research Center, Theagenion Cancer Hospital,
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4Institute of Materials Science, NCSR Demokritos, Ag. Paraskevi, Athens, Greece

In the last decade, a great deal of research has
been devoted to the study of different types of
anti-inflammatory/antioxidants which may at least
minimize the deleterious effects induced by re-
active oxygen species (ROS). The relative po-
tency/efficacy of mononuclear versus dinuclear
moreover polynuclear Cu(ll) complexes is limited
and this is a subject of our interest. We have un-
dertaken a study on the coordination chemistry,
charachterization, pharmacochemical and anti-
cancer activity of new mononuclear and dinuclear
Cu(ll) complexes with thiophen-2-yl saturated
carboxylic acids (1), an emerging class of antio-
xidants-antiinflammatories, different tripodals and
N-donors (Figure). In vitro studies of free ligands

and their respective copper complexes, include:
a) soybean lipoxygenase inhibition, b) interaction
with  1,1-diphenyl-2-picryl-hydrazyl stable free
radical, c) the HO" mediated oxidation of DMSO,
d) inhibition of lipid peroxidation and e) scaveng-
ing of superoxide anion radicals. Human colon,
ovarian, breast and lung cancer cell lines were
selected for anti-cancer screening. For the cell
cycle and apoptosis experiments, were selected
the more active compounds at ICso concentra-
tions.

REFERENCES
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Figure: a) [Cu(bipy)(C<HsS-COO)z], b) [Cus(bipy)o(OH)(H20)(C4HsS-CH:CO0)] 2NOs,
¢) [Cuz(bipy)2(OH)(H20)(CaHsS-COO)(NOs)] (NOs)(Hz0), d) [Cuz(Hstea) (Hatea)(CaHsS-CH:COO)(PhPOs)] (H0)(CH:CN)
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Microwave Solid Phase Peptide Synthesis of Two MBP Analogues
on CLTR-CI Resin and Conjugation Thereof with Polysaccharide

Mannan

T. Neroutsos, I. Friligou, T. Tselios and J. Matsoukas

Department of Chemistry, Section of Organic Chemistry, Biochemistry and Natural
Products, University of Patras, Greece

Herein, we report the synthesis of two Altered
Peptide Ligands (APLs) of Myelin Basic Protein
[(Lys-Gly)s-MBPg3.99(Phe®), (Lys-Gly)s-MBPsg3.09(Tyr®")] im-
plicated in Multiple Sclerosis (MS). In these
APLs, Lys”* of MBP has been replaced by Phe or
Tyr, since the residue 91 is critical for the contact
with the T cell receptor in the trimolecular com-
plex (MHC-Ag-TCR). The (Lys-Gly)s is the bridge
through which the analogues were conjugated
with polysaccharide mannan from Saccharo-
myces Cerevisiae via the formation of Schiff
bases. Mannan has successfully been used as a
peptide carrier to the mannose receptor of macro-
phages and dendritic cells, while experiments
have shown that peptide analogues conjugated
with the oxidized or reduced form of mannan lead
to Thl or Th2 immune response respectively (1).

&

The linear protected analogues were synthesized
with Microwave Irradiation using the Liberty™
Microwave Peptide Synthesizer of CEM on 2-
chlorotrityl chloride resin (CLTR-CI) (2-4)]. Fmoc
deprotection was achieved with 20% Piperidine in
DMF, while for the coupling reactions were used
HOBL/DIC in DMF. The final crude products were
purified by semi-prep RP-HPLC and identified by
ESI Mass Spectrometry.
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Prediction of Pharmacokinetics Properties of some Analogues with
Antifungal and Antimicrobial Activity

Ch. Ntaltagianni!, C. Koukoulitsa?, Ch. Camoutsis’, J. Matsoukas®, T.

Mavromoustakos?
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The prediction of the pharmacokinetic profile of
some analogues (Figure 1) (1-3) with antifungal
and antibacterial activity was performed in this

thesis using VolSurf (4). The aim of this study is
to propose novel structures that might possess
better pharmacokinetic profile as antifungal and
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antibacterial compounds. VolSurf is a com-
putational procedure that is using 3D molecular
field maps and it is specifically designed to pro-
duce descriptors related to pharmacokinetic
properties. The molecules were projected on the
following precalculated ADME models: Caco-2
cell permeability, plasma protein affinity, blood-
brain barrier (BBB) permeation and drug-water
solubility. It is predicted that most of the studied
compounds can be transported across the intes-
tinal epithelium. The same profile for the affinity
to the plasma-protein was observed. Regarding
to the BBB model, some molecules were able to

MNH

s oA

cross the blood brain barrier and some molecules
failed. For the drug-water solubility model, all
compounds possessed low to medium aqueous
solubility. This study shows that improvement in
the synthesis can be achieved regarding the
ADME properties.
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Figure 1: a. Sulfonamide-1,2,4-triazole derivatives, b. Sulfonamide-1,2,4-thiadiazole derivatives, c. 4-thiazolidinones
derivatives
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Thermal and Dynamic Properties of Drug AT; Antagonist Olmesar-
tan in Lipid Bilayers

D. Ntountaniotis™?, P. Chatzrgeorgiou G. Mali"’, S.-G. Grdadolnik®®, M
Halabalaki’, A.-L. Skaltsounis’, C. Potamitis®, E. Siapi’>, M. Rappolt®, T
Mavromoustakos®

Department of Chemistry, UnlverS|ty of Patras; “Institute of Organic and Pharmaceutical
Chemlstry, NHRF, Athens; Laboratory of Physical Chemistry, Department of Chemistry,
D|V|S|on of Pharmacognosy and Natural Products Chemistry, School of Pharmacy,
Laboratory of Organic Chemistry, Department of Chemistry, UnlverS|ty of Athens,
Greece; Laboratory for Inorganic Chemistry and Technology, NIC, Laboratory of
Biomolecular Structure National Institute of Chemistry, ®EN-FIST Centre of Excellence,
Ljubljana, Slovenia; 8Institute of Biophysics and Nanosystems Research (IBN), Austrian

Academy of Sciences, Austria

Angiotensin Il receptor blockers (ARBs) have
been designed to inhibit the binding of angio-
tensin Il (All), onto the AT, receptors. Olmesartan
medoxomil belongs to the antihypertensive class
of ARBs. This drug is an ester prodrug of the
active metabolite (olmesartan), which is deesteri-

fied in the gastrointestinal tract. In this study,
solid state NMR (ssNMR), Raman spectroscopy,
x-ray diffraction as well as Differential Scanning
calorimetry (DSC) were applied to investigate the
thermal and dynamic properties of olmesartan in
La-dipalmitoylphosphatidylcholine (DPPC) bilay-
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ers in the absence and presence of cholesterol.
Cholesterol is a major component of the cell
plasma membrane and its role is essential to
establish proper membrane permeability and
fluidity. The aim of this research work is to study
olmesartan/lipid interactions in a temperature

range from 20°C up to 50°C covering all meso-
morphic phases. The results will be compared
with those obtained with other AT1 antagonists in
order to investigate the role of lipid bilayers in the
drug action.

New 2+1 Mixed Ligand Rhenium Complexes of the General For-

mula FAC-[RE(OO)(L)(CO)s]

A. Panagiotopouloul, C. Tsoukalas?, C. Raptopoulou®, V. Psycharis®, I.

Pirmettis

, M. Papadopoulos?, M. Pelecanou’

Institutes of 1Bi0logy, 2Radioisotopes-Radiodiagnostic Products, *Materials Science,
NCSR Demokritos, Ag. Paraskevi, Athens, Greece

The organometallic core [M(CO)s]" (M=Tc,Re)
reacts readily with a variety of ligand com-
binations, allowing the design of complexes with
desired properties. In this study, the 2+1 mixed
ligand system was employed through the use of
the [NEts]2[Re(H20)3(CO)s] synthon, in which the
three water ligands are substituted by one biden-
tate and one monodentate ligand. The ligands
chosen were maltol and kojic acid as bidentate
ligands with OO donor atom groups, and imida-
zole (L1), isocyanocyclohexane (L2) and triphenyl-
phosphine (L3) as monodentate L ligands. Both
bidentate and monodentate ligands can be easily
derivatized/modified with attachment of a phar-
macophore of interest to generate complexes
with targeted action. The synthesis takes place
through the intermediate formation of the fac-
[Re(O0)(H20)(CO)3] precursor complexes. The
monodentate ligands imidazole and triphenyl-

phosphine reacts readily with the precursor com-
plex in refluxing methanol to generate the corre-
sponding fac-[Re(OO)(L)(CO)s] complex, while
for the isonitrile ligand the reaction takes place at
ambient temperature. HPLC analysis of the reac-
tion mixture showed the formation of a single
product. All complexes were isolated and fully
characterised by elemental analysis, IR and NMR
spectroscopies. The structure of the fac-
[Re(maltol)(imidazole)(CO)s] complex was con-
firmed by X-ray crystallography.

1. Ferreira C.L., Bayly S.R., Green D.E., Storr T., Barta
C.A., Steele J., Adam M.J., Orvig C.: Bioconjugate Chem.
17: 1321-1329 (2006)

2. Mundwiler S., Kunding M., Ortner K., Alberto R.: J. Am.
Chem. Soc., Dalton Trans. 9: 1320-1328 (2004)

3. Herrick R. S., Ziegler C. J., Sripothongnak S., Barone N.,
Costa R., Cupelo W., Gambella A.: J. Organomet. Chem.
694: 3929-3934 (2009)

Studies toward a Novel Total Synthesis of Ecteinascidin-743: New
Reaction of TMS-Imines with TMS-Nucleophiles

M. Panagiotou, P. Nikolopoulos, and P. A. Magriotis*

Department of Pharmacy, University of Patras, Greece

Ecteinascidin 743 (Figure 1) isolated from the
Caribbean tunicate Ecteinascidia turbinate (1) is
arguably the most potent cytotoxin known as in-
dicated by its evaluation against the National
Cancer Institute’s human in vitro cell line panel
including melanoma, non-small-cell lung, ovarian,
renal, prostate, and breast cancer, demonstrating
potencies ranging from 1 pM to 10 nM (2). In fact,
the antiproliferative activity of Et 743 is greater
than that of Taxol, camptothecin, adriamycin,
mitomycin C, cisplatin, bleomycin, and etoposide
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by 1-3 orders of magnitude, propelling trabectidin
(1) to become the first marine anticancer drug to
be approved (October 2007) in the European
Union (EU) (3) as a first-line treatment for soft
tissue sarcomas. The complexity of molecular
architecture, the remarkable biological activities,
and the restricted natural availability (1.0 g from
about 1.0 ton of tunicate) have made 1 an ex-
ceedingly attractive synthetic target for total syn-
thesis (4). Our studies toward the validation of
key elements of our retrosynthetic analysis will be
presented including the general and useful reac-

&

tion of the title.

1.(a) Rinehart K.L., Holt T.G., Fregeou N.L., Stroh J.G.,
Keifer P.A., Sun F., Li L.H., Martin D.G.: J. Org. Chem. 55:
4512- 4515 (1990) 1(b). Rinehart K.L.: Med. Drug Rev. : 1-
27 (2000)

2. (a) Zewail-Foote M., Hurley L.H.: J. Med. Chem. 42:
2493-2497 (1999); 2(b). Hedge S., Schmidt M.: Ann. Rep.
Med. Chem. 43: 492-493 (2008)

3. Molinski T.F., Dalisay D.S., Lievens S.L., Saludes J.P.:
Nat. Rev. Drug Discov. 8: 69-85 (2009)

4. Fishlock D., Williams R.: J. Org. Chem. 73: 9594-9600
(2008)

Enzymatic Synthesis of Novel Antioxidant Hybrids for the Pre-
vention of Hypertension-Induced Cardiovascular Damage

A. Papadopoulou®, A.C. Polydera’, E. Kyriakou?, I. Matsoukas®, A. Tzakos?

and H. Stamatis®

1Department of Biological Application and Technologies, 2Department of Chemistry,
University of loannina, Greece; 3Department of Chemistry, University of Patras, Greece

Oxidative stress is a well-known mechanism that
is responsible for the development of vascular
damage (1). A diverse set of pathogenic stimuli
exert their effects through an increased local syn-
thesis of reactive oxygen species. These active
metabolites can modify the normal balance
among proliferation and apoptosis in heart and
arterial walls. We focused on the development of
a new class of antioxidant derivatives by conju-
gating to them hypertension protective fragments.
To afford stereoselectivity and regioselectivity in

&

the reaction products we used enzyme catalysts
(lipases) in non-conventional media (2). Factors
affecting the effectiveness of the biolactalytic pro-
cesses were investigated. Biological experiments
to determine the dual bioactivity character of
these analogues are in progress.
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Design, Synthesis and Evaluation of Efficient Peptide Catalysts for
Direct Asymmetric Aldol Reactions

C. Pappas’, E. Kyriakou®, V. Mousis®, Messerer M?, |. Gerothanassis®, H.

Wennemers? and A. G. Tzakos!

1Department of Chemistry, University of loannina, Greece
2Department of Chemistry, University of Basel, Switzerland

Organocatalysis is regarded as the application of
small organic molecules as catalysts to a variety
of organic processes and has recently become
very popular for the synthesis of chiral molecules
(1). Successful examples of organocatalytic re-
actions exists, including aldol, Mannich, Michael
and hetero Michael reactions as well as a-
functionalisations of carbonyl compounds. The
aldol reaction is a powerful carbon-carbon form-
ing reaction that has been used in the synthesis
of numerous molecules and pharmaceuticals, like

the heart disease drug lipitor (atorvastation) (2).
We will present an array of different efficient pep-
tide-based organocatalysts for assymetric aldol
reactions that were designed on the basis of the
active site of a much larger enzyme (type | aldo-
lase), acting via a similar enamine-type mecha-
nism.
REFERENCES
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Synthesis, Competition Binding and Conformational Studies of
New Analogues of C-Terminal Hexapeptide of Neurotensin

Ch. Petropoulos®, R. Exarchakou®, P. Zoumpoulakis?, C. Potamitis?, N. L.
Assimomytis®, M. Venihaki®, G. Liapakis*, P. Cordopatis* and V. Magafa®

1Department of Pharmacy, University of Patras, Greece, 2Laboratory of Molecular
Analysis, Institute of Organic and Pharmaceutical Chemistry, Athens, Greece,
3Department of Clinical Chemistry, 4Department of Pharmacology, Faculty of Medicine,

University of Crete, Greece

Neurotensin (NT), a tridecapeptide (pGlu-Leu-Tyr-
Glu-Asn-Lys-Pro-Arg-Arg-Pro-Tyr-lle-Leu) was first iso-
lated from bovine hypothalamus. NT displays a
wide spectrum of biological actions in the central
nervous system as well as the periphery of differ-
ent mammalian species (1). At central level, NT
plays the role of neurotransmitter and/or neuro-
modulator, whereas in the anterior pituitary it
regulates hormone secretion. In addition NT
plays an important role in the function of the di-
gestive tract and the cardiovascular system of
mammals as well as in the regulation of growth of
normal and cancer cells. The plethora of NT ac-
tions is mediated through its binding to NT recap-
tors (NTRs). The NTRs are plasma membrane
proteins which belong to the family of G-protein
coupled receptors (2). The C-terminal hexapep-
tide fragment of NT [NT(8-13)], which contains
the necessary structural requirements to bind and
elicit biological effects at NT receptors, is an ob-
vious lead compound for development. However
NT(8-13) is rapidly degraded by peptidases.
Therefore, it is important to synthesize functional
NT analogues with stabilized bonds against
metabolic deactivation. Based on the above, we
herein report the synthesis of new linear and cy-
clic analogues of NT with modifications in the
basic structure of the C-terminal part of the mole-
cule needed for function in order to improve the

metabolic stability. The analogues contain D-
Tyrosine(Ethyl) [D-Tyr(Et)] or D-1-naphtylalanine
[1-Nal] in position 11, D-Arginine in position 8 or 9
and L-Lysine in position 8 or 9. They were syn-
thesized by the Fmoc/Bu' solid phase methodol-
ogy (3) utilizing 2-chlorotrityl chloride resin and
are now being tested for their functional proper-
ties in binding studies. Competition radioligand
binding studies were performed in membrane
homogenates from HT-29 cells endogenously
expressinq NTRs (4). A series of NMR spectra
including "H, 2D TOCSY and 2D NOESY were
recorded on a Varian 600MHz spectrometer for
two cyclic analogues in order to elucidate their
structure. The conformational properties of the
two peptides, as well as similarities and differ-
ences between them are currently studied using
NMR spectroscopy and Molecular Dynamics
simulations.
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B and T Cell Epitopes of Hemagglutinin (HA1) from H1N1 and
H5N1 Influenza Viruses for Immunization Studies

J. Plastira!, S. Zevgiti*, E. Panou-Pomonis®, V. Veljkovic?, M. Sakarellos-
Daitsiotis*, A. Darii®

1Peptide Chemistry Research Laboratory, Biochemistry, Department of Chemistry,
University of loannina, Greece; Centre for Multidisciplinary Research, Institute of
Nuclear Sciences, VINCA, Belgrade, Serbia; 3Centre de Recerca en Sanitat Animal,
Barcelona, Spain

The possibility of an outbreak of H5SN1 and HIN1
avian influenza virus is not considered a remote
possibility if uncontrolled. Therefore, there is a
great deal of interest in examining the various

factors involved in the entry of the virus to the
host cells, the interspecies transmission and the
identification of B and T cell epitopes (1). Under-
standing of the immune response after infection
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with the virus is critical for the design of vaccines,
drugs and diagnostics.Using a bioinformatics
approach, named informational spectrum method
(ISM), it was found that HA1 proteins, although
highly variable molecules, encode conserved
information, which might determine receptor-
binding preferences (2). B and T cell epitopes,
either free or ligated to an artificial carrier were
synthesized and are currently used in immuniza-
tion experiments to understand the host humoral
and cellular immune responses.
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Methodologies towards the Discovery Novel Trypanothione Syn-
thetase Inhibitors with Potential Antileishmanial Activity

C. Potamitis®, P. Zoumpoulakis®, G. Maccari?, T. Calogeropoulou®, M. Botta?

YInstitute of Organic and Pharmaceutical Chemistry, National Hellenic Research Founda-
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Protozoan parasites of the trypanosomatidae
family are the causative agents of various forms
of Leishmaniasis (Leishmania species). Trypano-
thinone Synthetase (TryS) is the sole enzyme
responsible for the biosynthesis of trypanothione
in the human pathogenic parasites Trypanosoma
brucei, Trypanosoma cruzi and Leishmania ma-
jor. Therefore, TryS inhibition is considered to be
a particularly attractive strategy to fight leishma-
nial infections. A model of Leishmania major-TryS
has been produced, based on the crystal struc-
tures of Leishmania major - Trypanothione Syn-
thetase Amidase (TSA) (1) and E. coli — glu-
tathionylspermidine synthetase (GSPS). Based
on the docked complex of the TryS with glu-
tathione, a pharmacophore model was gener-
ated. Pharmacophore-based in silico screening of
commercially available compound libraries in
combination with molecular docking studies has
led to the identification of putative inhibitor candi-

dates.

1. Fyfe P.K, Oza S.L., Fairlamb A.H., Hunter W.N.:
Leishmania trypanothione synthetase-amidase structute
reveals a basis for regulation of conflicting synthetic and
hydrolytic activities. J. Biol. Chem. 283: 17672-17680
(2008)

Conformation of Angiotensin Il TFA Salt in Amphoteric Envi-
ronment: NMR Spectroscopy and Molecular Dynamics Simulations

C. Potamitis®, P. Zoumpoulakis®, M. Zervou', J. Matsoukas?

YInstitute of Organic and Pharmaceutical Chemistry, National Hellenic Research
Foundation, Athens, Grece; 2Laboratory of Organic Chemistry, Biochemistry and Natural
Products, Department of Chemistry, University of Patras, Greece

The octapeptide hormone Angiotensin Il (All) is
the primary active agent produced by the rennin-
angiotensin cascade, directly correlated to hyper-

tension. It plays a central role in the regulation of
blood pressure and electrolyte homeostasis (1).
The conformational analysis of All TFA salt is
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studied in amphoteric environment (DMSO),
which better simulates the biological environ-
ment. Assignment of All TFA salt was achieved
by 2D TOCSY and ROESY NMR spectra, while
critical ROE intramolecular distances were used
as constraints at Molecular Dynamics (MD) simu-
lations. The results of these simulations reveal
that All adopts a folded conformation caused by
the backbone bend at the residues Tyr4, lle5 and
His6, as their chains are oriented on one side of a
plane defined by the peptide backbone, while the
Val3 and Pro7 are oriented at the opposite side of
the plane. The stabilization of the folded confor-
mation can be explained by hydrophobic interact-
tions between Val3 and Pro7 side chains and by

a hydrophobic cluster formed by the Tyr4, lle5
and His6 side chains. This conformation of All is
similar to the one previously described in aque-
ous environment (2).

REFERENCE

1. Timmermans P.B., Wong P.C., Chiu A.T., Herblin W.F.,
Benfield P., Carini D.J., Lee R.J., Wexler R.R., Saye J.A.,
Smith R.D.: Angiotensin Il receptors and angiotensin I
receptor antagonists. Pharmacol. Rev. 45: 205-251 (1993)
2. Tzakos A.G., Bonvin A.M.J.J., Troganis A., Cordopatis
P., Amzel M.L., Gerothanassis I.P., van Nuland N.A.J.: On
the molecular basis of the recognition of angiotensin Il (All)
NMR structure of All in solution compared with the X-ray
structure of All bound to the mAb Fab131. Eur. J. Biochem.
270: 849-860 (2003

Unexpected Side Reactions in the SPPS of Cys-contained Pep-

tides

P. Stathopoulos, C. Pappas, E. Kyriakou, V. Mousis, Nisar Abdul Sayyad,

A. Tzakos, V. Tsikaris

Department of Chemistry, University of loannina, Greece

In the past the formation of peptide side products
upon the decomposition of resin linkers during
cleavage of the peptides in the Fmoc strategy
has been referenced (1,2). Synthesis of several
cys-containing biologically active peptides on
specific solid supports afforded significant a-
mounts of side-products. We used a battery of
analytical tools and monitored the occurrence of
an unexpected alkylation on cystein residues as a
result of resin decomposition under TFA treat-

ment. The sequence dependence of this al-
kylation as also reaction optimization efforts will
be presented (3).
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Docking Studies of Novel Synthetic Analogs at Monoglyceride Li-

pase

N. Stavrinoudakis, N. Neophytou, G. Kokotos, T. Mavromoustakos
Laboratory of Organic Chemistry, Chemistry Department, National Capodistrian Univer-
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Molecular docking of the synthetic analog ATFMK in the
active site of MAGL receptor

2-Arachidonylglycerol (2-AG) possesses a wide
range of pharmacological properties including the
modulation of neurotransmitter release, control of
neuroinflammation and regulation of cancer cell
growth to stress-induced analgesia. Monogly-
ceride lipase (MGL) plays an important role in its
metabolism by in vivo hydrolyzing it. To restore
its pharmacological properties MAGL inhibition
might be beneficial. We are applying docking
studies aiming to formulate novel structures with
higher binding scores as potential synthetic new
leads. One significant problem to apply rational
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design in the inhibition of MAGL enzyme is the
use of various biological essays which in some
cases lead to controversial results. To overcome
this difficulty we have applied docking results at
the molecules subjected to identical biological
assays. Another problem encountered in the ap-
plication of docking studies is the presence of

only one x-ray crystallographic result in which
MAGL is co-crystallized with JZL-184. Such an
absence of crystallographic data make difficult
the decision of the exact mode of action for novel
compounds as they found to approach in a differ-
ent ways the active or allosteric sites.
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Synthesis and Biological Evaluation of Fused Pyrido[flCoumarin

Derivatives

Th. Symeonidis*, M. Kallitsakis®, K. E. Litinas* and D. J. Hadjipavlou-Litina?

1Laboratory of Organic Chemistry, Chemistry Department, 2Department of Phar-
maceutical Chemistry, School of Pharmacy, Aristotle University, Thessaloniki, Greece

Fused pyridocoumarins possess interesting bio-
logical activities (1). Fused pyrido[flcoumarin de-
rivatives are received in this work. The 6-amino-
coumarin derivatives la-d prepared by reduction
of the corresponding 6-nitrocoumarin derivatives
and with propargylation (2) by propargyl bromide
(2) resulted to the 6-propargylaminocoumarin de-
rivatives 3a-d. MW irradiation of the later in DMF
in the presence of BF3/Et,O led to the fused pyri-
do[flcoumarin derivatives 4a,c,e. The received
new compounds are tested as antioxidants (3)

R NH R |
HoN N N N N
| — | — |
R? o~ O R? o~ O R? o~ O
R3

and for their influence on lipid peroxidation (3).
Acknowledgements: This work was supported by
the Program HRAKLEITOS Il (T. Symeonidis)
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Synthesis and Biological Evaluation of *!In-Labeled

[DOTA® Arg* DTrp®,DCys**|SS14

A. Tatsit?, T. Maina®, B. Waser®, R. Cescato®, P. J. Marsouvanidis®, E. P.
Krenning®, M. de Jong®*, J. C. Reubi®, P. Cordopatis?, B. A. Nock®

"Molecular Radiopharmacy, I/R-RP, NCSR Demokritos, Athens, Hellas
2Department of Pharmacy, University of Patras, Hellas

®Institute of Pathology, University of Bern, Switzerland

4Department of Nuclear Medicine, Erasmus MC, Rotterdam, The Netherlands

We have recently been engaged in the develop-
ment of pansomatostatin radioligands capable to
target hssty.s -tumors in vivo. One of our first ana-

logs, [**'In-DOTA’ DTrp?SS14 ([*'In]AT2S), a
true pansomatostatin radioligand, could target
such tumors only to a moderate extent due to fast
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breakdown in the blood of mice. We now
attempted further stabilization of this motif by re-
placing Cys** by DCys™ in the peptide ring. This
modification was previously reported to enhance
biological activity in a series of in vivo assays.
Further substitution of Lys* by Arg* aimed to re-
duce renal values. The resin-anchored DOTA-
Ala'-Gly*-Cys®-Arg*-Asn®-Phe®-Phe’-DTrp®-Lys"-
Thr®-Phe'-Thr*%-Ser*®-DCys™ sequence was
cleaved from the resin and deprotected with TFA.
Cyclization of Cys®-DCys™ was achieved by io-
dine oxidation. During hssty.s -autoradiography,
AT8S exhibited good affinity to all hssti.s with the
respective 1Csps (NM) determined as follows:
hsst;=38+18; hsst,=1.6+0.5; hsst3=1646.2; hssts=

2.8+0.3; and hssts=25+11. By HPLC analysis of
blood collected 5 min after injection of [**!InJAT8S
in mice 10% of the original peptide was still de-
tected. In SCID mice bearing AR4-2J tumors,
[MIn]AT8S specifically localized in the rssta’
implants (1.43+0.41%ID/g vs. 0.24+0.05%ID/g —
block, at 4 h pi). By introduction of a second D-
amino acid in the 12-member ring of [***InJAT8S,
the pansomatostatin character was preserved
while in vivo stability moderately increased and
tumor uptake remained sub-optimal. Despite re-
duction of kidney values by half as compared to
["'In]JAT2S further pharmacokinetic improve-
ments are warranted.

"*,-— ||
Figure 1: (a) HIV-1 PR and (b) Renin complexed with comp. 1. In both proteins the active site is coloured red

The Interactions of Drugs With Aspartic Proteases

H. Tzoupis" 2, G. Leonis®, T. Mavromoustakos'?, M. G. Papadopoulos®

YInstitute of Organic and Pharmaceutical Chemistry, National Hellenic Research
Foundation, Athens, 2Chemistry Department, National and Kapodistrian University,

Athens, Greece

Two proteins belonging to the family of aspartic
proteases, HIV-1 protease and renin, are com-
plexed with the same ligand (compound 1) are
studied in order to identify the differences and
similarities in their mode of action. As members
of the same family of proteins, they share com-
mon structural and functional characteristics. The
catalytic site (Asp-Thr-Gly) for both proteins re-

sides in a cavity (Figure 1). Molecular dynamics
simulations and MM/PBSA methods were em-
ployed for the study of the interactions between
the proteins and the ligand. The aim of this study
is to identify the similarities and differences of the
binding motif of compound 1 at the two aspartic
proteases.

Selective Beta,-Adrenergic Activation via a Combination of At-
enolol/Formoterol Administration Increases Significantly the Coro-
nary Blood Flow in Isolated Rat Hearts

Dion. Watson, M. Sargiannou, C. Anagnostopoulos

Laboratory of Physiology, Medical School, Patras, Greece

Background and purpose: Adrenergic agonists
have been used for decades in cardiology in a
variety of clinical scenarios involving low cardiac

output as well as during and after cardiac sur-
gery. Commonly used adrenergic agonists have a
variety of specifities, but rely primarily on beta;-
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adrenergic activation to stimulate cardiac fun-
ction. Knowledge is limited regarding the applica-
tion of betaz-agonists to this end, even though
their vasodilation effect may be beneficial. This
study was conducted in order to assess the effi-
cacy of one such betay-adrenergic agonist, for-
moterol, in augmenting cardiac function.

Experimental approach: The hearts of 10 fully
anesthetized female Wistar rats were excised
surgically, and subsequently kept functional in an
ex vivo isolated heart preparation (Langendorff
apparatus). After placement on the Langendorff
apparatus, hearts were subjected to a dose of the
beta;-blocker atenolol, and 5 minutes later to a
combined formoterol/atenolol dose. Atenolol was
used to minimize the betaj-agonist action of
formoterol. Left ventricular pressure (LVP), heart
rate (HR), and coronary flow (CF) were monitored
throughout the experimental procedure.

Key Results: CF analysis (n=10) showed a mean

increase of 15% (p<0.05) after formoterol/ate-
nolol administration (compared to baseline and
post-atenolol values, separately). This effect
lasted at 20 minutes post-administration. Identical
testing was performed to assess LVP (n=9) and
HR (n=8) variance. Here, statistically significant
differences included an early 41% increase in
LVP and a late (>20minutes post-administration)
27% increase in HR. Correlation testing showed
that CF increase was independent to LVP and
HR increases.

Conclusions and implications: Our results indi-
cate that the betay-agonist formoterol not only
successfully increases heart rate and contractility,
but also increases coronary flow, most likely by
means of betay-mediated coronary vasodilation.
This pharmacological profile may prove to be
especially beneficial in situations where cardiac
output must be increased, while adequate myo-
cardial oxygen delivery needs to be maintained.

Association of Subtypes and Psychopathology of Schizophrenia
with Polymorphism 5-HTTLPR in the Serotonin Transporter Gene

Regulation Region

E. Deligianni, L. Xiros, P. Gourzis, X. Flordellis
Medicine School of Patras, Department of Pharmacology, Patras, Greece

A cohort study conducted to investigate wheth-
er the 5-HTTLPR genetic polymorphism is asso-
ciated with the subtypes of schizophrenia, posi-
tive and negative symptoms (measure by PANSS
scale), general psychopathology, or depression
(measured by CDS) that schizophrenic patients
develop. Transporter-facilitated uptake of sero-
tonin (5-hydroxutryptamine or 5-HT) has been
implicated in psychiatric disorders and is the side
of action of widely used uptake-inhibiting antide-
pressant and antianxiety drugs. Human 5-HT
transporter (5-HTT) gene transcription is modu-
lated by a common polymorphism in its upstream
regulatory region. The short variant (s) of the

polymorphism reduces the transcriptional effi-
ciency of the 5-HTT gene promoter, resulting in
decreased 5-HTT expression and 5-HT uptake.
The association study in a sample totalling 65
schizophrenic patients, 30 with the s/l genotype,
22 with the s/s and 13 with the I/l revealed no
statistic significant relevance between the 5-
HHLPR genotype and schizophrenic phenotype,
showing that although 5-HTT has long been sus-
pected to play a role in behavioral and psychiatric
disorders, it is not the only one responsible, but
there is a complex interaction between environ-
mental and genetic factors that generates the
phenotype of schizophrenia.

Designed Fabrication of Multifunctional Microcontainers for Biolo-

gical Applications

P. Bilalis, E, K. Efthimiadou, A. Chatzipavlidis, G, C. Kordas*
Institute of Materials Science, NCSR Demokritos, Ag. Paraskevi Attikis, Athens 15310,

Greece

In recent years, the design of multifunctional
polymeric materials in the suhmicrometer size

has been considerably improved due to their
wide applications in the fields of biomedicine (1).
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Particularly, hollow polymeric micro- and nano-
spheres have attracted a great deal of attention
due to their wide range of applications. These
structures have potential utility in encapsulation
and controlled release of various biomolecules
such as genes, peptides, and drugs (2).

A variety of multt stimuli-responsive microcon-
tainers have been synthesized that are capable
of conformation al and chemical changes on
receiving an external signal. These changes
are accompanied by variations in the physical
properties of the polymer. The signal is derived
from changes lit the materials' environment, such
as a change in temperature (3) or in pH (4), in
the present work, we present the synthesis of
novel muitiresponsive composite microcontain-
ers with thermal, pH and magnetic responsive
characteristics. Specifically, pH and thermal
responsive microcontainers were prepared us-

ing the distillation precipitation polymerization
method with magnetic nanoparticles (FesQOa)
encapsulated either in the shell or in the core.
Daunorubicin hydrochloride (DNR) was loaded
into the microcontainers and release profile was
studied by UV-Vis Spectroscopy.These novel
hybrid microstructures were characterized with
transmission electron microscopy (TEM),
scanning electron microscopy (SEM), dynamic
light scattering (DLS), vibrating sample magne-
tometry (VSM), X-ray diffraction (XRD) and FT-
IR spectra.

REFERENCES

1. Kataoka K., et al.: Angew. Chem. Int. Ed. 42: 4640-4643
(2003)

2. Minko S., et al.: Nature Materials 9: 101-113 (2010)

3. Piskin E., et al.: Prog. Polym. Sci. 32: 534-595 (2007)

4. Sukhorukov G.B., et al.: Langmuir 20: 7265 (2004)

Smart Nanoparticles as New Drug Delivery Systems: Bioappli-

cations
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In recent years, organic nanocontainers have
been used widely for bioapplications, such as
encapsulation for controlled release of drugs
and specific delivery. This enormous progress
was followed by hollow nanospheres synthesis.
Traditional strategies to synthesize hollow nano-
spheres, mainly use polymer, silica beads, emul-
sion droplets and organic aggregates as tem-
plates (1,2). However, such nanocontainers
are usually complicated for biological applica-
tion, hut organic nanocontainers are more
promising for this scope. For these reasons, sig-
nificant progress has been made in the design
and synthesis of hollow polymer panicles by a
variety of physical and chemical methods. Syn-

thetic microspheres have special properties,
including pH-sensitive, thermo-sensitive, re-
dox-sensitive and dual thermo-responsive and
pH, have been prepared by different techniques
with a broad spectrum of applications (3,4). In
this work, we have synthesized both, mi-celles
and nanocontainers which present specific pH,
temperature and magnetic properties. These
novel nanocontainers were characterized struc-
tural with FT-IR spectroscopy and morphological
with transmission electron microscopy (TEM),
scanning electron microscopy (SEM), dynamic
light scattering (DLS). The magnetic properties
were studied via vibrating sample magnetometry
(VSM) and X-ray diffraction (XRD). The synthe-



56 REVIEW OF CLINICAL PHARMACOLOGY AND PHARMACOCINETICS, INTERNATIONAL EDITION 2012

sized nanocontainers were studied for their
loading and release behavior of two drugs, Dau-
norubicin and Leuprolide. These two drugs are
known in medicine about their uses in a broad
spectrum of cancer types, such as breast and
prostate. Biological evaluation of the synthesized
nanocontainers is under investigation (5-7).
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The Effects of BV6 at Lipid Bilayers and at the AT, Receptor Site
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Figure 1: Chemical structure of BV6

BV6 (Figure 1) is a synthetic promising mole-
cule designed as AT: antagonist. Biological
tests showed that it has similar properties with

losartan. The high activity of the molecule trig-
gered our interest to study its interactions in the
lipid bilayer and examine its role in its bioactivity.
In particular, we have performed Differential
Scanning Calorimetry. X-ray diffraction, Raman
and solid state Nuclear Magnetic Resonance
spectroscopy studies to reveal its thermal and
dynamic effects in lipid bilayers. In addition,
docking and Molecular Dynamics studies com-
plemented the biophysical results in order to
study its interactions at the receptor site. The
obtained results were compared with those of
losartan in order to show the similarities and dif-
ferences in the two sites and explain their phar-
macological properties.



