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Letter from Guest Editor

This issue contains Abstracts of research work presented by specialists
at the Eighth Medicinal Chemistry Conference held at the University of
Patras, 15-17, March 2007. This Conference was organized by the
Postgraduate EPEAEK Program Medicinal Chemistry: Drug Discovery
and Design initiated and sponsored by the Ministry of National Education
and Religion.

This Program is offered by the Departments of Chemistry and
Pharmacy of the University of Patras, to selected graduate students from
Departments of Chemistry, Pharmacy, Biology and Medicine. In
particular, this issue contains articles, which are the results of novel work
carried out by the researchers of the program and their graduate
students, who take the post graduate program leading to Master of
Science and PhD degrees. Abstracts cite in summary research findings
from a broad area of Biomedical Fields, including Organic Synthesis,
Biochemistry, Biomedical Analysis, Molecular Modeling, Pharmacology
and Drug Design Methods. The articles of the book are written by
specialists in their field, who participated at the Conference and provide a
global understanding of the recent activities in the field of Drug Discovery
and Design in Greece and Abroad.

The Guest Editor, on behalf of the Postgratuate Program Committee,
wishes to express his deep appreciation to all contributors in this book.
We also thank the Editorial Board of Review of Clinical Pharmacology
and Pharmacokinetics in particular Journal Editors S. Plessas and C.
Plessas for invitation and for providing the suitable and high-standard
forum through which important findings of this research will become
available to the scientific community.

The Guest Editor
John Matsoukas

Professor in Chemistry

University of Patras, Greece

Head of Medicinal Chemistry Postgratuate Program
Medicinal Chemistry: Drug Discovery and Design
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Chemistry, Biology and Medicine of Natural Products

K.C. Nicolaou, Ph.D.

Department of Chemistry and The Skaggs Institute for Chemical Biology, The Scripps Research
Institute, 10550 N. Torrey Pines Road, La Jolla, CA 92037 and The Department of Chemistry
and Biochemistry University of California, San Diego, 9500 Gilman Drive, La Jolla, CA 92093

ken@scripps.edu

Key words: Natural products, Chemistry, Biology, Medicine

Natural products have historically provided
synthetic chemists with fertile platforms for dis-
covery and development in the area of chemical
synthesis, chemical biology and medicinal chem-
istry. Such opportunities continue to fascinate
and deliver new science as new structures come
under scrutiny by synthetic chemists. In this lec-
ture, a number of total synthesis endeavors will
be discussed with emphasis on inventions in
chemistry, biology and medicine.

azaspiracid-1: R'=H, R®=Me
azaspiracid-2: R'=R?*=Me
azaspiracid-3: R'=R?=H
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Small Molecules as Tools for Epigenetics and Cancer

Prof. Dr Athanassios Giannis

Institut flir Organische Chemie, Universitat Leipzig, Johannisallee 29, D-04103 Leipzig,

Deutschland, E-mail: giannis@uni-leipzig.de

Key words: Epigenetics, cancer

The treatment of cancer through the development
of new therapies is one of the most important
challenges of our time. The decoding of the hu-
man genome has yielded important insights into
the molecular basis of physical disorders, and in
most cases a connection between failures in spe-
cific genes and the resulting clinical symptoms
can be made. The modulation of epigenetic
mechanisms enables, by definition, the alteration
of cellular phenotype without altering the geno-
type. The information content of a single gene
can be crucial or harmful, but the prerequisite for
a cellular effect is active gene transcription. Epi-
genetic mechanisms play a very important role,
and the transcription of a given gene is directly in-
fluenced by the modification pattern of the sur-
rounding histone proteins. Such modifications
include the acetylation of specific lysine residues
by histone acetyltransferases (HATs), the me-
thylation of lysine and arginine residues by his-
tone methyltransferases (HMTs), and the phos-
phorylation of specific serine groups by histone
kinases (HKs). Additional modifications include
the methylation pattern of the DNA. Furthermore,
enzymes responsible for the cleavage of some

histone modifications, such as histone deacety-
lases (HDACs), and histone demethylases have
already been identified. These modifications mu-
tually affect each other in many cases to gener-
ate specific, well-regulated patterns called the
epigenetic code. These processes are effected
by different enzymes which can be directly influ-
enced through the development of specific
modulators. In my talk | will discuss the develop-
ment of some inhibitors and | will also shortly dis-
cuss biological and medical perspectives.

NH

S

REFERENCES
Biel M., Wascholowski V., GiannisA.: Angew. Chem. Int.
Ed. 44: 3186-3216 (2005); Angew. Chem. 117: 3248-3280
(2005). Epigenetics - an epicenter of gene regulation: His-
tones and histone-modifying enzymes
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Néeg ZuvBetikéc MéEBodol yia Tnv  AvatTuén EKAEKTIKWV

Pwoeivikwv AvaocToAéwv MaTpigiviov
M. Matgidpn’, A. Fewpyiadng’, M. Nacotouhou®, V. Dive?, A. Mwtdakng'

1Ep\(oloTr']plo Opyavikig Xnueiog, TuAua Xnueiag, EOvikd kai KatrodioTpiakd lMavermoTiyio
ABnvwy, MavemmotnuiolTroAn Zwypdeou, ABriva, EANGG. CEA, Département d’ Ingénierie et

loxupwv Kai

d’Etudes des Protéines, Bat 152, Saclay, Gif-sur-Yvette F-91191 France

Ta TteAeutaia Xpovia avaTITUEQUE MEPIKEG VEEG
pEBBGBOUG oUvBeong Kkal dlagopPOoTToinanNg Pw-
OQIVIKWV WEUBSODITTETTIOIKWY KOPHWYV, Ol OTTOIiEG
aTroTEAOUV TTPOOPONESG EVWOEIG VIO TNV QVATITUEN
IOXUPWV avaooToAéwv TTABoUG peTAAAOTTPWTED-
owv weudapyupou. H mmpwTtn péBOdOG Xpnaipo-
TToIEl TNV avTiIdPaCn GUUTTUKVWONG 3 CUCTATIKWY,
TUTToU Ugi, 6TTwg @aivetal TapakdTw. H pébodog
BEATILUONKE TTEPQITEPW HE XNMEIOEKAEKTIKA TTPO-
OTOGIa TOU WOQIVIKOU udpoEuAiou atd Tnv ada-
pavtuhoopdda. ETmiTAéov, avatrTixdnkav atrAég,
Tayeieg kal agiomoTeg péBodol dlagopoTroinong

g P1° Béong Twv QWOQIVIKWYV TTETTIdIWY, ME
xprnon avridpdoewv aAKUAiwOoNG Kal CUUTTUKVW-
ong TUtTou Knoevenagel og QwOQIVIKEG EVWOEIG
evepyou peBuAeviou, odnywvtag €101 o€ TTARBOG
O1aQOPOTIOINUEVWY QWOPIVIKWY Kal SeidpoPw-
oQIVIKWV TTeTTIdiWV. Me Bdon autég Tig peBodoug
Kl JE TN XPron CUVOUAOUIKAG XNHEiag aveupédn-
0aVv I0XUPOI Kal EKAEKTIKOI QUOPIVIKOi OVAOTOAEIG
EvavTl JIaQOpwWV ZNn-PETOAAOTTPWTEACWY, OTTWG
m.X. Martpi§ivav.
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Novel Synthetic Methods for the Develop-
ment of Potent and Selective Phosphinic
Inhibitors of Matrix Metalloproteinases

M. Matziari1, D. Georgiadis1, M. Nasopoulou1, V.
Dive?, A. Yiotakis

'Laboratory of Organic Chemistry, Faculty of Chem-
istry, National and Kapodistrian University of Athens,
Panepistimiopolis Zografou, Athens, Greece; >CEA,
Département d’'Ingénierie et d’Etudes des Protéines,
Bat 152, Saclay, Gif-sur-Yvette F-91191, France

Key words: Zn-metalloproteinases, phosphinic in-
hibitors, potent and selective, synthetic methods

During the last years we have developed a number
of new synthetic methodologies for the preparation
and diversification of phosphinic building blocks,
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which are precursors for inhibitors’ development of
various Zinc Metalloproteases. The first method
applies an Ugi-type three-component condensation
reaction shown below. This method has been further
improved by chemo-selective protection of the
phosphinic group by adamantyl. Additionally, simple,
rapid and efficient methods for P1’ diversification of
phosphinic peptides have been developed, em-
ploying alkylation and Knoevenagel-type condensa-
tion reactions with active methylene phosphinic scaf-
folds, thus leading to a wide variety of diversified
phosphinic and dehydrophosphinic peptides. Based
on these methods and by using combinatorial chem-
istry, several potent and selective phosphinic inhibi-
tors of many Zn-metalloproteases were identified,
e.g. MMPs.

douMepévia: H Tpitn AANoTpoTTiki) Mopgr Tou AvBpaka
M. Xatgnuapivakn, M. PouptreAakng, M. Tqipdkng kai M. OppavoTtroulog
Epyaotnpio Opyavikng Xnueiag, TuAua Xnueiag, MavemaoTrpio Kpntng, HpdkAgio 71003, Kprtn

H Tuxaia avak@Auyn Tou @ouAAepeviou Cgo, AvoiEe
VEOUG OPOUOUG EPEUVNTIKAG SpacTnpIidTnTag OTa
media NG PuaoikAg, TNg Xnueiag kal Twv YAIkwyv. H
avakdAuyn autr emBpaBeltnke pe TO NOTTEA
Xnueiag 10 1996. Tnv TeAeuTaia dekaeTia n xnueia
KOl WTOXNMEIO TWV CQAIPIKWY QUTWV Hopiwv EXEl
ektevéoTata peAetnOei (1). MMiBavég epappoyég
OTNV KATAOKEUN UTTEPAYWYIMWY KAl UYNAARG avTo-
XNG UAIKWYV, KaBWG Kal OTTTONAEKPOVIKWY GUOKEU-
WV Kal vOvooWANvwy, eupiokovtal utrd egENIEN.
Emiong peAetdral n mapackeur Biooupfatwy gap-
MOKwv Baoiopévwy oTtnv 1010TNTA TOU (POUAAE-
peviou Cgp va TTayIdelel eEAeUBEPEG PICEG. TNV OUI-
Aia autry Ba yivel pio odvtopun avaokdTnon Tng
XNMUEIQG Kal QwToXNUEIOG TWV QOUAAEPEVIWY HE
OUVTOPEG aVAPOPEG OTNV CUVEITPOPA TOU €pya-
oTnpiou pag oTo TTedio autd (2-5).

Fullerenes: The Chemistry of the Third Allo-
tropic Form of Carbon

M. Hatzimarinaki, M. Roubelakis, M. Tzirakis and
M. Orfanopoulos

Department of Chemistry,
Iraklion 710 03, Crete, Greece

Key words: Fullerenes, Chemistry of allotropic carbon

University of Crete,

The rich chemical and physical properties of all car-
bon fullerene Cgy molecules made them the most
studied compounds since their isolation in large
quantities at early 90’s. A remarkable array of their
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chemical reactions has been explored over the last
15 years (1). Many thermal and photochemical reac-
tions for the functionalization of [60]fullerene (1) have
been developed on the basis of the electron-deficient
behavior of °Cgo. In this talk, we present a brief over-
view of recent advances of fullerene chemistry and
photochemistry and particularly the contribution to
this field from our laboratory (2-5).

&

1. Hirsch A., Brettreich M.: Fullerenes. Wiley-VCH Verlag
Gmbh & Co. KGaA, 2005

2. Vougioukalakis G.C., Orfanopoulos M.: J. Am. Chem.
Soc. 126: 15956 (2004)

3. Hatzimarinaki M., Roumbelakis M., Orfanopoulos M.: J.
Am. Chem. Soc. 127: 14182 (2005)

4. Vougioukalakis G.C., Lykakis I.N., Hatzimarinaki M.,
Orfanopoulos M.: J. Org. Chem. 71: 829 (2006)

5. Hatzimarinaki M., Orfanopoulos M.: Org. Lett. 8: 1775
(2006)

Xnuik Z0vBean BiodpaoTikwv Puaikwy lMNpoidvtwy, MpwTta BAuata yia tnv

AvakaAuywn Néwv Papudkwyv
H.A. KouAadoupog

Epyaotrpio Xnueiag, MewTtrovikd MavemaTtrpio ABnvwy, lepd O86¢ 75, ABrva, 118 55 kai Ep-
yaoTrpio 20vBeong Puaikwyv Mpoidvtwv kai Bioopyavikng Xnueiag, lvoTitouto Puaikoxnueiag,
EKE®E Anudkpirog, Tay. Oup. 60228, 153 10 Ay. MNapaokeur), EAAGG

H xnuikA olvBeon eival éva amd Ta onuavTiko-
Tepa oTAdIO O0TN dladikaoia avaTTuéng véwv @ap-
MAKwv, Tn PeyoAutepn &g TTpOKANON atmoTeAolv
Ta BIOSPACTIKA QUOIKA TTPOIOVTA HE TTOAUTTAOKN
oopun. Exktég amd 10 kKaBapd akadnuaikd evola-
@épov, TETOIEG OUVOETEIG ouyxva odnyolv aTnv
avakaAuywn véwv PeBGdwY XpACIUWY YIa TNV TTa-
POOKeUR ONAdWVY OXEDIAoUEVWY avVaAOYWY GUV-
Teivovtag otnv aglotroinon Tou QUGIKOU TTPOid-
v1oG. [Na 10 oKOTTO autd atrairouvTal KAaTAAANAa
UTTOKOTECTNUEVO UTTOOTPWHUOTA YIO EQAPUOYH OE
oTEPEN GAON KOl OUVOETIKEG TTOPEIEG PE PEYAAN
ouvarétnTa Tapaldaywyv. Oa TapouciacBolv
VEEG OUVOETIKEG PeBODOAOYiEG pE epappuoyr o€
TTEVTE KATNYOPIEG PUOIKWY TTPOIOVTWV.

Garsubellin A
) OH
Q...

Q HN

Abyssomicin C ]

R OH ps.prosophylline w
HO. 5
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o
R? Q
CH; Tocotrienols (R4,Rz = Me, H)
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Chemical synthesis of bioactive natural
products; early steps in the discovery of new
drugs

E. A. Couladouros

Chemical Labs, Agricultural University of Athens,
lera Odos 75, Athens, 118 55 and Lab. of Natural

Products Synthesis & Bioorganic Chemistry, Inst. of
Physical Chemistry, NCSR Demokritos, POBox
60228, 15310 Ag. Paraskevi, Greece

Key words: PS-aminocyclitol, garsubellin A, abys-
somicin C, PS-prosophylline, tocotrienols

Chemical synthesis is one out of the most important
steps both for the discovery of a new pharmaceuti-
cal and for its exploitation to become a drug. Bioac-
tive natural products of complicated structure are the
outmost challenge in this field. Apart from the purely
academic interest, such endeavours may lead to the
development of general and convergent routes for
the preparation of designed and diversified libraries,
thus facilitating their further exploitation. In this re-
spect, short reaction sequences having a high de-
gree of diversification and a suitable handle for solid
phase application are most desirable. New synthetic
methodologies applied on five families of natural
products will be presented: a) A newly developed
approach for the asymmetric synthesis of all natu-
rally occurring tocotrienols (1), b) Novel solid sup-
ported synthesis of unnatural aminocyclitols, c) A
short asymmetric synthesis of the highly potent anti-
biotic abyssomicin C (3), d) Recent progress to-
wards the development of a general method for the
synthesis of polyprenylated phloroglucinol deriva-
tives (4), e) The application of the polymorphic scaf-
fold approach (2) in the synthesis of deoxy-aza-sug-
ars

REFERENCES
1. (a) Couladouros E.A. Papas M.A., Moutsos V.I, Lam-
propoulou M : Patent Number: US 2005124688, 2005;
b) Couladouros E.A. Papas M.A., Moutsos V.I, Lampro-
poulou M Patent Number: US2005124688, 2005
2. Couladouros E.A., Strongilos A.T.: Angew. Chem. Int.
Ed. 41: 3677-3680 (2002)
3. Couladouros E.A., Bouzas E.A., Magos A.D.: Tetrahe-
dron 62: 5272-5279 (2006)
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4. For recent efforts by other groups see: a) Siegel D.R.
and Danishefsky S.J.: J. Am. Chem. Soc. 127: 14200-
14201 (2005) b) Kuramochi A., Usuda H., Yamatsuu K.,

Kanai M., Shibasaki M.: J. Am. Chem. Soc. 128: 1048-1049
(0206)
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A1é Tn ZkugooTartivn otnv KoTtuAoaTarivn: Xnueia kai Biohoyia Néwv Mapey-
TodI0TWYV TNG OUdETEPNG ZPIYYOPUEAIVAONG

E.N. Mitovég', A. Cruz', B. Moutoog', O. BayyéAn', A. Giannis?, V. Wascholowski?, T".

$T1006ToUAOC, |. Kaopevidng®

1Ep\(o(cnr']plo >0vBeong Puaikwv Mpoidviwy Kal Blootv()pyotvr]g2 Xnueiag, IvoTitouto ®uoikoxn-

peiag, EKE®DE Anuodkpirog, Ayia Mapaokeur, ABAva, EAAGG.

Institute of Organic Chemistry,

University of Leipzig, Germany. *KEBEE MapiavOn Zipou, KAivikr) EvtaTikng O¢epartreiag, latpiki
>x0AM, MavemmoTAiuio ABnvwyv, ABriva, EAAGG

O1 ogiykopueAivaoeg ival egeidikeupéva EvQuua
Ta OTToia KATOAUOUV Tnv udpdAucn Tng o@lyyo-
MueAivng 1pog knpauidlo. 18iaitepo evdiapépov
TTAPoUCIAdel N HEUBPAVODETN OUBETEPN ICOUOPPNA
(N-SMase), n otroia Bewpeital EATTIOO0POPOG OTO-
XOG YIO TNV avATITUEN VEWV Qapudkwy yia Tn Be-
POTTEI0 VEUPOEKQUAIOTIKWV OCBEVEIWV, OTTWG N
véoog Alzheimer. To @uoikd TTpOidV OKUQOOTATI-
vn €ival 10XUPOG Kal EKAEKTIKOG TTAPEUTTOOIOTAG
(ICs0 = 1 uM) Tng N-SMase, aAA& xapakTnpileTal
atd PIKPR XNUIKN oTaBepdTnTa, N OTToia £X€I ATTO-
000¢i otnVv TToAUaKSpEDTN NITTOPIAN aAucida. Me
oTOX0 TNV OAIKA) oUVBeon TNG OKUPOOoTATIVNG, aA-
A& Kol TNV avokGAuwn VEwV TTAPEPTTOBICTWY TNG
N-SMase, avamTiéape pia oUVTOMn, EUEAIKTN Kal
EVAVTIOEKAEKTIKA GUVOETIKA 000 TTPOG TO PAPA-
KOQOPIKO TTOAIKO TuAua Tng. H kotuAooTtarivn
fTav 1o TAéov OpaaTikG atrd pia oeipd avaAdywv
TOU QUOIKOU TTPOIGVTOG KAl XPNOIPOTIOINONKE WG
epyaleio o€ pia HEAETN TNG KAKOABOUG TTAEUPIKAG
¢kxuong (Malignant Pleural Effusion, MPE).

From Scyphostatin to Kotylostatin: Chem-
istry and Biology of New Inhibitors of Neu-
tral Sphingomyelinases

E.N. Pitsinos', A. Cruz', V. Moutsos', O. Vageli',
A. Giannis®, V. Wascholowski?, G. Stathopoulos®,
J. Kalomenidis®

'Natural Products and Bioorganic Chemistry Labora-
tory, NCSR Demokritos, Agia Paraskevi, Athens,
Hellas; ZInstitute of Organic Chemistry, University of
Leipzig, Germany; *Clinical Intensive Therapy, Medi-
cal School, University of Athens, Athens, Hellas

Key words: Scyphostatin, kotylostatin, sphingomyeli-
nases

Sphingomyelinases are enzymes that, in response
to specific stimuli, catalyse the hydrolysis of sphin-
gomyelin to ceramide. Of the various isotypes de-
scribed to date, the plasma membrane-located neu-
tral sphingomyelinase (N-SMase) is of particular in-
terest as a target for the development of new drugs
for the treatment of neurodegenerative diseases,
such as Alzheimer’'s disease. The natural product
scyphostatin is a potent and selective inhibitor (ICso
=1 uM) of N-SMase. However, its chemical stability
is limited due to the lipophilic poly-unsaturated side
chain. Aiming at the total synthesis of scyphostatin
and the discovery of new inhibitors, we have devel-
oped a short, efficient and enantio-controlled syn-
thetic route towards its pharmacophoric polar core.
Kotylostatin was found to be the most potent of a se-
ries of analogues prepared and was used as a pro-
be in a study of Malignant Pleural Effusion (MPE).

Scyphostatin O,

Kotylostatin O

BiokaTaAuTIkKéEG AoUUMETPEG Avaywyég yia Tnv ZuvBeon TMoAUTipwv Xeipo-

MOpowyv EvOiGueocwy
louAia Zpdévou, Anunteng KaAait¢akng

TuAua Xnueiag, MavemoTtruio KpAtng, HpdkAegio 71003, Kpntn
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H acOppeTpn avaywyn KETOVWYV atroTeAEl pia atmd
TIG ONUAVTIKOTEPEG Kal BepeNIWdEIG avTIOPAOEIG
ylo TV TTOPAYWYI HN POAKEUIKWY XEIPOHOPPWV
QAAKOOAWYV, Ol OTToiEG UTTOPOUV VA HPETACXNMOTI-
oToUvV O€ TIOIKIAEG AEITOUPYIKEG OHAdEG yia TN
ouvBean XPACIMWY BIOPNXAVIKE EVWOEWY, OTTWG
QPOPUAKEUTIKWY, QYPOXNMIKWY EVWOEWV Kal OId-
POPWV GAAWV QUOIKWY TTPOIGVTWY. H BiokaTaAu-
TIK ) avaywyn (1) a-aAkuho-1,3-8IKETOVWV Kal a-
OAKUANO-B-KETO-E0TEPWY UE XPNON QATTOMOVWUE-
vwv NADPH-££0pTWHEVWV KETOPEDOUKTOOWY O-
TTod¢eiXTNKE €EAIPETIKA PHEOODOG TTAPACKEUNG OTITI-
K& KaBapwv KETO-AAKOOAWV A UdPOEU €aTEPWV
(2,3). Autég 01 evwaoelg gival TTOAU XpPrOIPa Guv-
0eTIKG evdiGueTa yia oUvOeon TTOAUKETISIWY, GTA-
TIVWV, avAOTOAEWY TTPWTEAONG KAl GAAWV onuav-
TIKWV QOPUOKEUTIKWY evwoewyv. H duvardmnta
ouvOheang JIAPOPETIKWY DIACTEPEOUEPWY TNG idI-
ag évwong eival atrapaitntn, 6tav dnuioupyouv-
Tal  BIBAIOOAKEG  QAPMAKEUTIKWY EVWOEWV HE
moavr BioAoyikr] dpacTikdTNTA.

O O OH O
ketoreductase =
H3CMOCHZCH3 Hac/\AOCHcha
CHs NADPH  NADP+ CHs
>99%ee, conv.100%, 3h
gluconic acid glucose

Biocatalytic Asymmetric Reductions for the
Synthesis of Valuable Chiral Intermediates

loulia Smonou, Dimitris Kalaitzakis

Department of Chemistry, University of Crete, Iraklio
71003, Crete, Greece

The asymmetric reduction of ketones is one of the
most important, fundamental and practical reactions
for producing non-racemic chiral alcohols, which can
be transformed into various functionalities, without
racemization, to synthesize industrially important
chemicals such as pharmaceuticals, agrochemicals
and natural products. Biocatalytic reduction (1) of a-
alkyl-1,3-di-ketones and a-alkyl-B-keto esters em-
ploying isolated NADPH-dependent ketoreductases
proved to be a highly efficient method for the prepa-
ration of optically pure keto-alcohols or hydroxy
esters (2,3). These compounds are very important in
asymmetric organic synthesis, where they are used
as building blocks for synthesis of polyketides,
statins, protease inhibitors, and other important
pharmaceuticals. The ability to synthesize various
single diastereomers of the same compound, is de-
sirable when libraries of pharmaceutical compounds
are synthesized and tested for biological activity.
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A Novel Strategy for the Synthesis of Peptides with a,a-Dialkyl and N,a,0-

Trialkyl Glycines
Hernani L.S. Maia

Centre of Chemistry, School of Science, University of Minho, Gualtar, 4710-057 Braga, Portugal

Key words: Peptido mimetics peptides, glycines N,a,a-trialkyl, a,a-dialkyl

For more than three decades efforts have been
made to synthesise, by conventional methods,
peptides incorporating one or more a,a-dialkyl
glycine residues, as one may take advantage of
the conformational restriction typical of these
moieties to produce interesting peptido mimetics
(1). However, this conformational restriction is
related to steric crowding and hindrance, which
results in increased difficulties when such meth-
ods are used, thus leading usually to very low
yields or even no product. Although for the same
reason the amino acids are themselves difficult to
obtain, in the past we have devised a facile and
efficient synthesis based on a Ugi-Passerini re-
action. This method could also be used to make
peptides, but the products would bear an alkyl

group at the N-terminus of the a,a-dialkyl glycine
residue, which could not be removed (2). When
trying to find conditions to cleave this group, we
found that the C-terminus of the Ugi-Passerini
product, an N-acyl-N,a,a-trialkyl glycine amide is
labile to acid. This prompted us to carry out a
thorough investigation of the mechanism of
cleavage and the conditions for selective cleav-
age in good yields (3). The results obtained
showed that the above product can be converted
either into an N-acyl-N,a,o-trialkyl glycine or into
an N-acyl-a,0-16dialkyl glycine, in both cases
ready for further elongation by coupling with a C-
protected amino acid or peptide (4). Owing to
serious steric crowding, the former are difficult to
handle and to couple, but the latter can be
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coupled by conventional methods at least in fair
yields.
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acid or Nracylamino acid or N-acylpeptide + 4-CH3OCgH4CHoNH, + R3COR3 + CN-CgHq4

|

R'-CON(4-CHzOCgH,CHy)-C(R3),-CONH-CgHy 4

TFA

R'-CONH-C(R?),-CO,H
amino acid ester or peptide ester

+
di, tri, tetra, penta” or larger peptide

&

Cancer Immunotherapy: What Have we Learnt in the last 15 Years

Vasso Apostolopoulos

Burnet Institute at Austin, Studley Road, Heidelberg, VIC 3084 Australia. Phone: +613-9287-
0666; Fax: +613-9287-0600; E-mail: vasso@burnet.edu.au
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Cancer Immunotherapy: The immune system re-
sponds efficiently to bacteria, viruses and other
agents however, the immune response to cancers
is not as effective. In most cases other than spe-
cific genetic rearrangements leading to non-self
proteins such as in leukemia and idiotypes in
lymphoma, tumour associated proteins are self
proteins and are not recognised by the immune
system to prevent malignancy. In most cancers,
patients develop antibodies and/or CTL-precur-
sors to tumour associated antigens but are not ef-
fective in generating a therapeutic immune re-
sponse. Adjuvants have been used with either
whole tumours, subunits or peptides with the aim
of increasing their immunity. Whole tumour anti-
gens have certain advantages associated with it,
such as ready availability as recombinant proteins,
potential epitopes that can be presented by a
number of MHC class I/l alleles and antibody
development. The methods of identification of
CD8 and CD4 epitopes either by use of epitope
prediction algorithms or use of transgenic mice
has made the use of defined synthetic peptides
more attractive. The possibility to synthesise long
peptides and introduce multiple epitopes (CD4 or
CD8) from single or multiple antigens makes
peptide a viable alternative to whole proteins. As
an alternative to totally synthetic peptide con-
structs or polymers, polytopes have been gene-
rated by genetic engineering methods. In addition,
to deliver immunogens to and to activate DC, re-
ceptor-mediated delivery of peptides using anti-

bodies, cytokines and carbohydrates have been
used. We have used various strategies, preclinical
and clinical applications in designing peptide-
based vaccines for cancer.

What have we learnt: In both mice and humans
the MUC1 glyco-protein is over-expressed 40-80
times and is found in >90% of human breast
cancers and is a target for immunotherapy. Stud-
ies in mice indicated the MUC1 tandem repeat is
highly immunogenic for antibody production;
CTLs are not so easily produced by immunising
with peptides. However, in pre-clinical studies we
have demonstrated that: (a) immunising with oxi-
dised mannan MUC1 led to high frequency of
CTLs, accompanied by tumour protection and
little antibody; (b) these responses were clearly of
the T1 cytokine profile and not T2 (which were
obtained by using reduced material); (c) the pe-
ptide epitopes binding to mice and human HLA
molecules indicated that, in contrast to the rules
for peptide binding, that low affinity and non-ca-
nonical peptides could bind; (d) short peptides —
even down to 5mers could present MUC1; (e)
crystallisation studies demonstrated that the rules
for peptide binding to MHC Class | molecules are
not immutable and alternative modes of peptide
binding is possible. In addition, we were the first
to identify a peptide mimic for cancer immuno-
therapy. Based on these pre-clinical studies, 3
lines of research were performed: (i) immunising
with self-mucin: this was done in mice, monkeys
and humans - where both antibodies and T cells
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were produced, (ii) clinical studies (Phase I, Il
and pilot Phase Ill) in >400 humans have indi-
cated that mannan MUC1 is entirely non-toxic,
and gives rise to antibodies, T cells and some
clinical responses (a total of 13 clinical trials have
been completed), and (iii) the use of other breast
cancer antigens conjugated to mannan to induce
effective immunity in mice and ultimately in
humans. The antibody response of humans was
shown to be partly due to a cross reaction with
natural anti-gal antibodies - this could be over-
come by ex vivo immunisation (in the absence of

antibodies). On the basis of these findings an ex
vivo DC targeted Phase IlIb clinical trial is in
progress. Mannan-MUC1 cancer immunotherapy
in humans is feasible and results of further clini-
cal trials will ultimately lead to an effective vac-
cine for cancer in humans. Recently, we have de-
sign new improved delivery methods of antigens
into antigen presenting cells for T cell activation.
These methods include the use of cell pene-
trating peptides, totally synthetic peptide vaccines
and targeting new and novel receptors on den-
dritic cells, all of which will be presented.

Aéka Xpovia MapakoAouBnong AcBevwv MAoTikAG MeAétng ®daong Il Avo-
ooBepatreiag ye Mannan-MUC1, o¢ Mpwipo Z1ddio Kapkivo MaoTou

5. Baoihapog', A. Taiumravng', A. Toikkivng', E. Apakdkn', I. McKenzie?, B. AmooTo-

AoTtrouAou

1I7p(.’)/\n(,wg, AlayvwoTikd Kévipo MaoTou, ABriva, EAAGS Kkai 2Immunology and Vaccine Labo-
ratory, Burnet Institute at Austin, Heidelberg, Victoria, Australia

Alaviovtag Ta Oéka xpovia TTapakoAoldnong Twv
aoBevwv TTOU evidyxBnkav oTnv TTIAOTIKN OITTAG-
TUQAN peAétn ddong Il avoooBepaTreiag oe oTa-
Oiou Il kapkivo Tou pACTOU XPNCIUOTTOIWVTOG
o&eildwpévo mannan-MUC1, mapouoidfovral Ta
akéAouba artroteAéopara: Eig Tnv opdda Twv 15
aoBevwyv, 61ToU TTAPAAANAA PE TNV KAVOVIKI TOUG
Bepartreia epyPoAhidlovrav pe placebo avti Tou Ka-
vovikoU euBoAiou, n véoog utroTpoTriace o€ 6
aoBeveic. AvTIBETWG €16 TNV opdda Twv 16 aoBe-
vwv OTToU oI acBeveig, TTapdAANAa Pe TNV Kavo-
VIKR TOoug Beparreia, eyBoAidlovTav Pe TO TTPAYHO-
TIKO €uBoAio mannan-MUC1, eixape pévo pia
kaBuoTepnuévn uttoTpoTr. MapdAo 10 pIKPS api-
Oud Twv aoBevwy, Ta arroteAéopara autd Bew-
poUvTal OTATIOTIKWG ONMAvTikKa (p=0,0292). Zup-
Tepaopatikd Ba Tpétrel va ammodexBouue oTI: (a)
ol aoBeveic pe kapkivo paoTtou otadiou |l gue-
YEPTABNKAV aTTé TNV avocoBeparreia ye mannan-
MUCH1, (B) eivai avaykn va oAokAnpwoei pia véa
pEAETN Paong Il pe kavoTTroiNTikG apiBud acBe-
VWV TTPOKEINEVOU va €XOUME TEAIKA OUPTTEPA-
opara. Oa el va TTpoAnuaTiosl GAoug ekei-
vOug ol oTroiol diékoyav TOTE TNV TTIAOTIKN auTh
MEAETN Kal va KAVOUV QUTOKPITIKH.

Follow-up of Patients with early Stage
Breast Cancer of Pilot Phase Il Immuno-
therapy Study

S. Vassilaros', A. Tsibanis', A. Tsikkinis', E.
Drakaki', I. McKenzie?, V. Apostolopoulos®

'Prolipsis, Diagnostic Breast Center, Athens,
Greece; “Immunology and Vaccine Laboratory,
Burnet Institute at Austin, Heidelberg, Victoria,
Australia

Key words: Breast cancer, patients with early stage,
immunotherapy, vaccine mannan-MUCH1, pilot phase
Il study, ten years follow-up

Running ten years follow-up of the pilot phase Il
study in early breast cancer patients, using mannan-
MUCH1, the following results are presented:In the
group of 15 patients who were vaccinated, in parallel
to their recommended therapy, with placebo instead
of the real vaccine, the disease was relapsed in 6
patients. In the other group of 16 patients who were
vaccinated, in parallel to their recommended thera-
py, with the real mannan-MUC1 vaccine, only in one
patient we had a late recurrence. Regardless the
small number of patients, the above results were
considered statistically sigificant (p=0.0292). In con-
clusion, the above results suggest that (a) in early
breast cancer MUC1 immunotherapy is beneficial,
(a) a large phase Il study should be undertaken, (c)
all persons responsible for the dis-continuation of
this pilot study should undergo self-criticism.
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MovokAwvikd AvTicwuaTa oTn ZToxeupévn OgpaTreia Tou OpBokoAikou Kap-

Kivou

Mérpog A. FpiBad, XapdAaptrog IM. KO()\c’Jcpwvog2
OykoAoyiké Tunua kai Epyactipio KAivikng OykoAoyiag, TuAua latpikng, MavemotAiuio MNa-

Tp0aG, MNaTpa, EANGG

Ytowneiog Aiddktwp Tunuatog larpikig, MavemoTtAuio Mdrpag, 2Avon'r)\r]pum']g KaBnyntig
MaBoAoyiag- OykoAoyiag, TuAua latpikig, MavemaoTtApio MNaTpag

H ev Tw BaBel katavonon Twv TTOAUTTAOKWY dlav-
TIOPACEWV AVANESQA OTIG GUVIOTWOEG TNG AvVOCOo-
AoyIKAG atrékpiong odrynoe oTnv avdamrtuén Tng
avoooBepatreiag aTov Kapkivo. EE&eAigeigc otnv
ammopdvwaorn, Tov KaBopioud Kal aTn PETPNOon Jo-
piwv-kAeIdiwy, TTou diadpapatifouv KOUBIKO pOAo
oTnv avamTuén Tou Oykou, £xouv odnynoel oTnv
TTapaywyn avTiCWPATWY EVavTiov TETOIWV POpIa-
KWwv oToxwv. To cetuximab, 1o bevacizumab kai
TO panitumumab aTmoTeAoUV UOVOKAWVIKA avTi-
OWHOTO TTOU €YOuv TTApEl €yKpion yia Tn Bepa-
Teia Tou opBokoAikoU kapkivou. To Cetuximab
gival XIJaIPIKO POVOKAWVIKO QvTiCwHa TO OTToio
OuVvOEETal EIBIKG PE TOV UTTOBOXED TOU ETTIOEPUI-
Kou au¢nmikou Trapdayovia (EGFR) kai éxel pe-
yaAUTepn ouyyévela yia Tov EGFR oe oxéon pe
evOoyeveig TTPOadETEG, avaaTENAOVTAG TNV TTPOO-
0eon Toug. EKTOG atmd Tn duvaTOTNTA AVAOTOARG
TOU KUTTAPIKOU TTOAAOTTAQCIACNOU, QUTO QVOOTEA-
A€l €TTiIONG TNV KUTTAPIKA KIVNTIKOTNTA, TN &IROnon
KQl Tn METACTOON, €VW TIPOAYEl TNV ATTOTITWON
(2). EmmipéoBeta, To Cetuximab eptodicer v
emdIopOwon Tou DNA kai TTapoucidlel avTiayyel-
oyeveTIkéG 1010TNTES (3,4). To Bevacizumab eivai
avepwTTOTIOINUEVO  POVOKAWVIKG  avTiowpa  TO
otroio avacoTéAAEl TIG BIOAOYIKEG I1IB1IOTNTEG TOU ay-
yelakoU  evdoBnAlokoU auénTikoU  Trapdyovta
(VEGF) ka1 Tn oUvdear] Tou Pe TOV UTTODOXEQ TOU
oTo ayyelokd evoobnAio (5). O VEGF mapdyetai
ammd TTOIKIAOUG OYKOUG PE OKOTIO TnV ETTaywyn
TNG veoayyeloyéveong, O1adIKACIAG CNUAVTIKAG
T600 OTNV TIPWTOYEVH AVATITUEN TOUu OyKou OC0
Kal OTO MeTaoTaTikKG Tou duvapikéd (6). To Pani-
tumumab eivai avaouvduaopévo  avBpwITIVO
IgG2 POVOKAWVIKO avTiCWwHa TO OTT0i0 GUVOEETAI
€I0Ik& otov EGFR. Auti n mpdécdeon eutrodidel
TNV OUTOQWO@OPUAIWON TOou uTTodoXEéa Kal TNV
emakOAouBbn €vepyoTToincn UTTOUEUPBPAVIKWY KI-
VaoWV, PE OUVETTEID TNV AVOOTOAN TnG KUTTapI-
KAG avamtuéng, TNV £maywyr TNG amomTwaong, T
MEIWPEVN €KKPION TTPOPAEYHOVWOWY KUTOKIVWOV
kai VEGF kai Tnv eowrtepikeuon tou EGFR (7).
ZUVOUQOTIKEG OEPOTTEUTIKEG TTPOCEYYIOEIS PBaai-
Covtal Og OUVEPYIOTIKEG OPAOEIG TTOU TTAPOTN-
poUvTal JE TN XPAON MOVOKAWVIKWY AVTICWHATWY
KQl XNMEIOBEPATTEUTIKWY TTapayovTwy. Zuvoua-
opoi pe dAAoug BlohoyikoUg TTapdyovTteg, OTTwG

ME MIKPA HOPIO-OVACOTOAEIG AVTIOTOIXWY HETAYW-
YIKWV POVOTTATIWV, aTToTEAOUV OTOXO VEWV Bepa-
TTEUTIKWV OXNMATWY. 2ZT0 PEAAOV, 0pBOTEPN ETTI-
Aoyr| utTToopddwyv acBevwy, TTou ek@pAalouv €1dI-
KoUG yia Tov O0yko KAIVIKOUG BlodeikTeg, Ba odnyn-
o€l OTNV augnuEVn ATTOTEAEOUATIKOTNTA KOl ETTIAE-
KTIKOTNTA TNG Bepartreiag Baciopévng o€ JOVOKAW-
VIKG avTiIoWwuara.

Monoclonal Antibodies in the Targeted
Therapy of Colorectal Cancer

Petros D. Grivas1, Haralabos P. Kalofonos?

Division of Oncology and Clinical Oncology Lab-
oratory, Department of Medicine, Patras Medical
School, Rion 26504, Greece

'Ph.D Candidate, School of Medicine, 2Associate
Professor of Internal Medicine — Medical Oncology,
School of Medicine, University of Patras

Key words: Immune-mediated anti-cancer therapy,
monoclonal antibodies, cetuximab, bevacizumab,
panitumumab

Thorough understanding of the complex interactions
between components of immunological response
has led to the arousal of the concept of immune-
mediated anti-cancer therapy (1). Advances in iso-
lating, defining and measuring key - molecules that
play a major role in tumor development have led to
the production of antibodies against such molecular
targets. Cetuximab, bevacizumab and panitumumab
are monoclonal antibodies that have become FDA
approved for the treatment of colorectal cancer.
Cetuximab is a murine - chimeric monoclonal anti-
body, which binds specifically to epidermal growth
factor receptor (EGFR). It shows higher affinity com-
pared with natural ligands, thus inhibiting endo-
genous ligand binding. In addition to inhibiting cell
proliferation, it also inhibits angiogenesis, cell mo-
tility, invasiveness, metastasis and promotes apo-
ptosis (2). Furthermore, it impairs DNA repair and
exhibits anti-angiogenetic properties (3,4). Bevacizu-
mab is a humanized monoclonal antibody that in-
hibits the biological activities of the vascular endo-
thelial growth factor (VEGF) and blocks binding of
VEGEF to its receptor on vascular endothelium (5).
Vascular endothelial growth factor (VEGF) is pro-
duced by many tumors to stimulate the development
of new blood vessels, a process which is crucial for
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both the primary tumor growth and its metastatic
potential (6). Panitumumab is a recombinant, human
19G2 monoclonal antibody that binds specifically to
EGFR. That binding prevents ligand-induced recep-
tor autophopshorylation and activation of receptor-
associated kinases resulting in inhibition of cell
growth, induction of apoptosis, decreased pro-in-
flammatory cytokine and VEGF production as well
as internalization of EGFR (7). Multimodality ap-
proaches are based on synergistic effects observed
with the combination of antibodies with chemother-
apeutic drugs. Combinations with other biologic
agents, such as small-molecule inhibitors of the
same pathway would be really useful. In the future,
better selection of patient subpopulations with tu-
mors overexpressing disease-related clinical bio-
markers could result in an increase in both efficacy
and specificity of antibody-based treatment.
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EpBohia otnv Avrigetwtmon Twv NeotmAaoiwv: To Mapddeiypa Twv Aguow-

MATWV non Hodgkin

Avva Koupapiavou, MavayiwTtng NkouBepng, @copavng OIKOVOUOTTOUAOG
B’ Mpotraideutikr) MabBoAoyikr KAvikr}, Oykoloyikii Movada, Mevikd Mavemmotnuioké Noooko-

peio Armikov, Pipivi 1, 12462, ABAva, EAAGG

Ta TteAeutaia yxpovia €xouv avoTTTuxOei apKeETEG
VEEG AVOOOBEPATTEUTIKEG TTPOOEYYIOEIG VIO TNV AV-
TIMETWTTION TwV VeOTTAaoIWV. Mia amd TIg Mo
TTOAA UTTOOXOUEVEG OTPATNYIKEG EUTTAEKOUV TN
XPrON KAPKIVIKWY QVTIYOVWVY TTPOKEIUEVOU VA EVI-
oxXuBoUv oI avooOAOYIKEG ATTOKPITEIG TWV aoBOe-
VWV €vavTiov TOU 6yKou Toug. ‘Eva atrd Ta 1o ev-
OlagépovTa Trapadeiypata apopd TNV avoooc@al-
pivn Tou ekppddletal atmd 10 Aéuewua Non Hod-
gkin B kuttapiknig oeipdg. Ta KOTTOPA TOU VEO-
TTAGOPATOG AUTOU TTPOEPXOVTal aTTO éva Jovadiko
KUTTOPIKO KAWVO KOl OTNV ETTIQAVEIG TOUG EKPPA-
Couv TO id10 KAPKIVIKO avTiyovo (1I810TUTTIKA avo-
coo@aipivn, Id) TTou dev atravTiéTal o€ GAAa KUT-
TAPQ TOU OPYQVIOUOU Kal UTTOPET va XPpNoIYOoTToIn-
B¢ei oav oToX0G YyIa avoooBeparreia e eUPOAIO.
OT1av éva KAapKIVIKO avTiyovo XPnOIKOTIoIEITal gav
€UPBOAIO, TTPOAYEI TNV AVATITUEN AVTICWUATWY Kal
T KUTTAPIKWYV ATTOKPIOEWY Kal ETTAYEI IO0XUPH avTI-
VEOTTAAOUOTIKF) Opdon TTou odnyei oTnv atméppl-
wn Tou Oykou. H mpwTn KAIVIKI) HEAETN epPoAia-
OPoU aoBevwv e NAEUQWUA TTPAYUATOTTOINBONKE
oto MavemotAiuio Tou Stanford, HMA 10 1988.
NeoTTAAOUOTIKA AEU@IKA KUTTAPA QTTOOvVWOnKav
ammd TaBoAoYIKOUG AEUPAdEVEG KAl JEOW TNG TeE-

XvoAoyiag Twv uBpIdwWUATWY XpnolygoTtroiénkayv
OTO E£PYAOCTHPIO YIQ TN TTApAywyr HeYAANg TTooo-
TNTAG 1ISI0TUTTIKAG avoooo@aipivng. H avoocoogal-
pivn autr], peTd aTmd OUYKEKPIYEVN ETTECEPYQTia
Kal oUvOeon TNG e €101KOUG avoOOTPOTTOTIOINTEG,
xpnoigotroinenke cav gufoAio. H xopriynon au-
TOU Tou guPoAiou oe 32 aoBeveig ye Asppwuata
amd B-kOtTOpQ, O¢ UQeon HETA amd TTPWTNG
YPOMMAG XNMeEIOBepaTTEia, €ixe oav atmoTéAeoua
NV avdamrtuén avti-ISIoTUTTIKAG avTidpaong oToug
Miooug (14/32). H avdamTuén autou Tou TUTTOU
avooiag oToug aoBeveig gixe oav emakéAoubo Tnv
BeATiwon TNG OUVOAIKNG ETTIRIWONG TWV AOBEVWV.
AkoAoUBwG, Ta oAoéva auEavopeva aTroTeEAETUA-
TA KAIVIKWV PEAETWV ATAV €VBAPPUVTIKA KAl ATTO-
TéAeoav TN Bdon yia oxedlAoUO TTEPICOOTEPWV
TIPOKAIVIKWY Kl KAIVIKWV PeAeTwV. O axedlaouog
EMPBOAIWYV yIO TNV QVTIPETWTTION TWV VEOTTAQOUATI-
KWV voonuatwy atroTeAei TTAéov TTedio eVTATIKNG
Kal TTOAAG UTTOOXOPEVNG £PEUVOG OTN OEPATTEUTI-
K TWV KAOKORBWV VEOTTAQOUATIKWY TTOBATEWV.

Tumor Vaccination Strategies: The Para-
digm of non Hodgkin Lymphoma
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Recent years have witnessed the development of a
variety of promising immunotherapies for treating
patients with malignancies. One of the most exciting
approaches is vaccination with tumor associated
antigens. One such paradigm is that of B-cell non-
Hodgkin’s lymphomas. Each B lymphocyte expres-
ses an immunoglobulin molecule that is the product
of a unique combination of gene segments. B cell
malignancy arises from one original B lymphocyte,
and therefore all the members of a given lymphoma
tumor population have the same unique immuno-
globulin, which can serve as a target for immune
therapy. When the idiotype (ld), or unique portion, of
each immunoglobulin is used as a vaccine, anti-
bodies and T cells can be induced and each can
cause rejection of the tumor by the host. This spe-
cial opportunity for tumor specificity is accompanied
by the challenge of constructing a different vaccine
for each patient. The first clinical trial of Id vaccina-

tion for lymphoma was initiated at Stanford Uni-
versity in 1988. Tumor cells obtained from lymph
node sampling were fused with a myeloma cell line
to generate a hybridoma producing large quantities
of idiotype protein. Purified Id protein was then
chemically coupled to keyhole limpet hemocyanin
(KLH) and emulsified in an oil-in-water type immu-
nologic adjuvant. The initial trial included patients
with low-grade, follicular lymphomea, in first remission
following chemotherapy. Among the first 32 vacci-
nated patients, roughly half (14/32) developed anti-
Id immune responses. These were principally hu-
moral responses rather than cellular responses.
Long-term follow-up of these 32 patients has re-
vealed that the development of an immune response
is strongly correlated with pro-longed freedom from
disease progression interval and overall survival.
Further trials have confirmed significant clinical be-
nefit following Id vaccination. There is reason for
excitement about the prospects for effective vaccine
therapies for lymphoma as randomized Id vaccine
trials commence and newer cell-based vaccine trials
enter the clinic. As the clinical activity of lymphoma
vaccines becomes established, it will be important to
determine how to best integrate active vaccination
approaches with standard therapeutic approaches.

2uvBeTIk& NeupooTepoeldr| pe AvTl-ammoTITwTIKA, NeupoTTpooTaTeuTiky Apdon

AxiAéag MpaBdvng

EpyaoTtrpio ®apuakoAoyiag, Tuiua latpikig MavemmoTtrApio KpAtng, HpdkAgio 71110, EAAGG

To veupooTepoeldég  AegudpoemmavdpoaTepdvn
(DHEA) ka1 o B¢1kdg Tng eotépag DHEAS mrapd-
yovtal ato Kevrpikd Neupikd ZUOTnUA, €KTOG TG
Baoikng Béong TTapaywyng Toug OTn TTEPIPEPEIQ,
TO QAOIO TWV TTIVEQPISiIWY. Mpdo@aTa TTeIpauaTI-
KA dedopéva £XOuV aTTOdWOEl OTO AVWTEPW VEU-
POOTEPOEIDH) VEUPOTTPOOTATEUTIKEG 1010TNTEG. AUTA
TTPAYUATI, TTPOCTATEUOUV OTIO TNV ICXAIMIa KOl TO
VEUPOTOEIKO YAOUTAUIVIKO O&U VEUPWVEG ITTTTOKA-
MTTOU Kai @AoIoU eTTipuoG. Aciape TTpdo@aTa OTI
ol DHEA kai DHEAS TmrpooTaredouv €1miong atrd
TNV KUTTOPIKA amTOTITWON Ta CUMPTTABOETTIVEQQI-
Olakda KuTTapa PC12 oe kaAAiépyeia (1). O avw-
TEPW OPAOEIS gival IOXUPEG Kal DOCO-EEAPTWHEVES
pe ECso 1.8, kai 1.1 nM avrioToixa. H 1rpo-€Tmi-
BiwTikA, veupotrpooTateuTikhy dpdon tng DHEA
dlapecoAaBeital oo eCeIdIKEUPEVO  PEPBPAVIKO
uttodoxéa, ouvdedepuévo pe TIG G-Trpwreiveg, dId-
@opo Twv yvwoTwv NMDA kar GABAA utrodoyé-
WV KOI EVEXEI TNV EVEPYOTTOINON TWV UETAYPADI-
Kwv TTapayoéviwv NFkB kai CREB, kabwg kai Tnv
akOAouBn TTapaywyr] TwV  AVTI-QTTOTITWTIKWY

Tpwrteivwy Bcel-2 (2). EiTAéov, n veupoTtrpocTa-
TeuTIkr) dpdon Tng DHEA tpoUtrobéTel Tnv evep-
yoTToinon Twv TPo-emBIWTIKWY Kivaowv PKCo/p,
Src, MEK/ERK kai PI3K/Akt. H DHEAS é£xel mn
ouvatéTnTa 60WONG €VTOG AETITWV TNG €KKPIONG
TWV KOTEXOAQMIVWV HE TNV AUEDSN €vePyOTTOINGN
TOU UNXAVICPOU OTTOTTOAUMEPIOUOU TNG UTTOUEN-
BpaviKng aKTivng Kal TN CUVETTAYOUEVN ATTOBIATO-
&n ToUu KUTTOPOOKEAETOU TNG, N OTToia DIEUKOAUVEI
TNV €EWKUTTAPWON TWV VEUPOEKKPITIKWY KOKKAI-
wv Twv KatexoAapivwy (3). TéAog, n DHEAS emrd-
YEI TNV ék@pacn Tou yovidiou TnG YOpoEuAdong
NG Tupoaivng Kal TN de novo TTapaywyr] Katexo-
Aapivwv. Ta avwTépw  TTEIPAMATIKA  EUPAUOTA
UTTOVOOUV OTI TA VEUPOOTEPOEION £XOouv TBavh
OepaTTeUTIKr) XPNOIUOTNTA OTNV AVTIUETWITION VEU-
POEKPUAIOTIKWV BIadIKACIWY, OTTWG Ol VOOOoI ToU
Parkinson kai Alzheimer, aAAG Kal TO EYKEPAAIKO
Tpaupa Kai ioxaiyia, S1adikacieg oTIG OTToiEg TTa-
paTNPEEITal €VIOVN OTTOTITWTIKA OTTWAEIN VEUPW-
vwv. Ev 10U0TOIG, N in vivo BIOYETOTPOTIA TOUG O€
oloTpoyova kal avopoyodva KabioTd Tnv KAIVIKA
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Toug Xprion TTpoBAnuarikn. Baciféuevol ota avw-
TEPW KOI TTPOKEIYEVOU VO PEAETAOOUUE Tn Oxéon
O0uNnG-6pdong TWV VEUPOOTEPOEIDWY WG QAVTI-
QATTOTITWTIKWY KAl VEUPOTTPOCTATEUTIKWYV TTApAyo-
VTWYV, TTPOCOIOPICAUE TNV AVTIATTOTITWTIKY dpdcn
Miag TTANBWPAG CUVOETIKWY Kal evOOYEVWYV QAVa-
Aoywv TG DHEA. H avwTépw peAETN atmédwaoe
Ta €€Ag ouutrepaopara: (a) ta 3a-OH, 3B-Cl, 3-
keTo, 11-keT0, 16-KETO, 16-Br, A5-av6pocTéV|a (©1-
TAGG deopog otov C5-C6) Atav avevepyd (5-av-
0pooTev-3a-0A-17-6vn, 5-avdpo-oTev-3B3-XxAwpo-
17-6vn, 5-avdpooTev-3,17-016vn, 5-avdpooTev-
3B-0A-11,17-316vn, 5-avdpooTev-3B-0A-16-6vn, 5-
avdpoaTev-16a-pwuo-3B-0A-17-6-vn. EmitAéoy,
N TECTOOTEPOVN N HEYOAOUOPIOKA TEOTOOTEPOVN-
BSA kai n 4-avdpootev-33-0A-17-0vn, dev Tra-
poucialav ageloonueiwTn avTI-OTTOTITWTIKA Opd-
on, (B) n udpofuliwon otov C7 (7a-udpogu-
DHEA, 7B-udpotu-DHEA), atov C11 (5-avdpo-
oT1ev-33,11B-010A-17-6vn), oto C16 (5-avdpo-
oT1ev-3f3,16a-010A-17-6vn) 3 a10 C17 (epuagpo-
O16An, 5-avdpooTev-17a-pebui-33,17B-016An, 5-
avdpoaTev-17a-¢BUA-33,17B-016An) 0drynoe o€
ATTWAEIQ TNG AVTI-ATTOTITWTIKAG &pdong, (y) Ta
ouvOeTIKG uttokataoTara g DHEA 17-CMO (5-
avdpoaTev-3p-ol-17-6vn 17-O-CMO), 17-NH (5-
avdpooTev-17B-apivo-3p-0An) kai 17-6vn aiBule-
VOKETAAN (5-avdpooTev-33-0A-17-6vn alBuAevoke-
TAAN) ATAV €TTIONG Qvevepyd, evw (O) Ta A" (S1-
mAOG Oeopdg aortoug C16-C17) avdpooTévia
(5,16-avdpooTev-3B-0An) kai  17-kapBoEuA-av-
OpooTévia ATav dpaaTIKA. ATTO Ta GUVOETIKA avd-
Aoya TwV VEUPOOTEPOEIBWY TTOU CUVTEBNKAV OTTO
TNV opdda pag, 3 £d€i§av 10XUpr AvTI-OTTOTTTW-
TIKA dpdon in vitro o€ KOANIEPYEIEG VEUPIKWYV KUT-
Tdpwv, ouykekpiyéva Ta ABS, A10S and TC50,
pe ECso 0.172 uM, 0.23 pM kai 0.087 nM avri-
oToixa. Ta avwTépw PoOpIa ATAV €TTIONG OTTOTEAE-
OMOTIKA OTNV €TTAYWYN TWV QVTI-QTTOTITWTIKWY
mpwreivwyv Bcl-2. EmimAéov Ta ABS, A10S kai
TC50 gp@dvicav 1I0KUpPA XNMIKI CUYYEVEID YO TIG
pepBpavikég Béoeig Tng DHEA, pe Kp 12.45 nM,
331.8 pM and 16.4 pM avricToixa. Ta dedopéva
MOG auTd avadeIkvUouV TO GUVOETIKO VEUPOOTEPO-
€10é¢ TC50 wg mOav TpdTUTIN doun yia TN GUV-
Beon vEwv SPACTIKWY AVTI-ATTOTITWTIKWY VEUPO-
TTPOCTATEUTIKWY VEUPOOTEPOEIDWV.

Synthetic Neurosteroids with Antiapoptotic
and Neuroprotective Properties
A. Gravanis

Dept. of Pharmacology, School of Medicine, Univer-
sity of Crete, Heraklion 71110, Greece

Key words: Neuroactive steroids, dehydroepiandro-
sterone (DHEA), allopregnanolone, anti-apoptotic

and neuroprotective properties, newly synthesized
DHEA analogs

The neuroactive steroids dehydroepiandrosterone
(DHEA), its sulfate ester DHEAS and allopregnano-
lone (Allo), produced by the central nervous system
and the adrenals, appear to exert a protective ef-
fects in various neuronal cell types, including hippo-
campal and cortical neuron ischemia- and excitotoxi-
city-induced injury. Recent experimental findings
have shown that DHEA, DHEAS and Allo protect rat
sympathoadrenal PC12 cells, an established model
for the study of neuronal cell apoptosis and survival,
against serum deprivation-induced apoptosis. Their
effects are time- and dose-dependent with ECso 1.8,
1.1 and 1.5 nM respectively (1). The prosurvival ef-
fect of DHEA(S) is mediated by a specific G-protein
coupled membrane receptor (2). It involves the anti-
apoptotic Bcl-2 proteins, their role being sine-qua-
non for their action since Bcl-2 antisense oligonu-
cleotides reverse their effects. Furthermore,
DHEA(S) and Allo activate transcription factors
CREB and NF-kB, up-stream effectors of the anti-
apoptotic Bcl-2 gene expression. The neuropro-
tective effect of neurosteroids also involve the most
prominent pathways of pro-survival kinases, such as
PKCa/B, MEK/ERK and PI3K/Akt. Additionally,
DHEAS and Allo directly stimulate neuroprotective
catecholamine production via transcriptional acti-
vation of Tyrosine Hydro-xylase and secretion by af-
fecting actin polymerization dynamics (3).

To assess the structure-activity relationships for
DHEA, a host of structurally related compounds were
screened for their anti-apoptotic effect. Structure-
activity analysis revealed the following data; (a) 3a-
OH, 3B-Cl, 3-keto, 11-keto, 16-keto, 16-Br, A®-andro-
stenes (double bond at C5-C6) were inactive. Thus,
5-androsten-3a-ol-17-one, 5-androsten-33-chloro-17-
one, 5-androsten-3,17-dione, 5-androsten-33-ol-
11,17-dione, 5-androsten-3B-ol-16-one, 5-androsten-
16a-bromo-3B-ol-17-one. In addition, testosterone,
testosterone-BSA and 4-andros-ten-33-ol-17-one, did
not have any antiapoptotic activity in serum-starved
cells; (b) hydroxylation at C7 (7a- hy-droxy-DHEA,
7B-hydroxy-DHEA), at C11 (5-androsten-38,11p-diol-
17-one), at C16 (5-androsten-3[3,16a-diol-17-one) or
at C17 (hermaphrodiol, 5-androsten-17a-me-thyl-
3B,17B-diol, 5-androsten-17a-ethynyl-33,173-diol) re-
sulted in loss of antiapoptotic activity; (c) DHEA deri-
vatives 17-CMO (5-androsten-33-ol-17-one 17-O-
CMO), 17-NH. (5-androsten-17f3-amino-3p-ol) and
17-one  ethyleneketal (5-androsten-3B-ol-17-one
ethyleneketal) were inactive; while (d) the A'®
(double bond at C16-C17) androstene (5,16-andro-
sten-3B-ol) and 17-carbo-xylic acid (5-androsten-38-
ol-17B-carboxylic acid) were active.

In addition to the commercially available com-
pounds, a number of homemade, newly synthesized
analogs (TCs) were tested. Collectively, quantitative
apoptosis assays detected the following active
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molecules; A6S, A10S and TC50. The ECsp values
for the above three androstenes were 0.172 uM,
0.23 uM and 0.087 nM respectively. To explore the
mechanism by which A6S, A10S and TC50 pre-
vented apoptosis of serum-deprived PC12 cells, we
tested their effects on the expression of anti-
apoptotic Bcl-2 proteins. PC12 cells were cultured
for 8 h either with complete media or with serum-
free media containing 10 M steroids under investi-
gation. Cellular extracts containing total proteins,
were collected and the levels of Bcl-2 and Bcl-xL
proteins were measured by Western Blot, and nor-
malized versus actin protein. Similarly to DHEA, its
active analogs prevented the serum deprivation-
induced decrease of Bcl-2 and Bcl-xL protein levels,
with varied potency.

Synthetic steroids which were found to mimic the
anti-apoptotic effects of DHEA, i.e. A6S, A10S and
TC50, were tested for their ability to bind to specific
DHEA membrane binding sites. All three com-
pounds compet-ed for [*H]DHEA binding on isolated
PC12 cell mem-branes at concentrations ranging
from 1pM to 1uM, whereas a number of inactive
steroids tested under similar conditions, did not.
ABS, A10S and TC50 Kp values for the specific
DHEA membrane binding sites were 12.45 nM,
331.8 pM and 16.4 pM respectively.

In conclusion, our findings show that specific sub-
stitutions in DHEA result to molecules which retain
the anti-apoptotic effect of DHEA in serum deprived
PC12 cells. Most of the conformations examined
were inactive, thus suggesting that the neuropro-

tective effect of DHEA and synthetic analogs is
strictly structure-specific. Furthermore, we were able
to synthesize a novel analog (TC50) with potent
neuroprotective action. This compound lacks the
classical androgenic or estrogenic effects, since it is
not subjective to metabolism by the enzymes 33-
and 17B-hydroxysteroid dehydrogenases PC12 cells
are devoid of functional NMDA and GABAa re-
ceptors whose expression in the central nervous
system is regulated by DHEA. Thus, in our experi-
mental model the effects of DHEA analogs should
be independent of these receptor systems. Indeed,
we show here that active analogs, i.e. A6S, A10S
and TC50, displace [*H]DHEA from its specific mem-
brane binding sites which have been recently de-
scribed by our group. In particular, TC50 binds with
high affinity to the aforementioned binding sites (Kp
at picomolar concentration). Our results suggest that
TC50 might prove a lead molecule for the synthesis
of novel neuroprotective compounds.

REFERENCES
1. Charalampopoulos |., Tsatsanis C., Dermitzaki E., Ale-
xaki |., Castanas E., Margioris A.N., Gravanis A.: Proc.
Natl. Acad. Sci. USA 101: 8209-8214 (2004)
2. Charalampopoulos I., Alexaki 1.V., Lasaridis 1., Der-
mitzaki E., Avlonitis N., Tsatsanis C., Calogeropoulou T.,
Margioris A., Castanas E., Gravanis A.: FASEB J. 20: 577-
579 (2006)
3. Charalampopoulos |., Dermitzaki E., Vardouli L., Tsatsa-
nis C., Stournaras C., Margioris A., Gravanis A.: Endo-
crinology 146: 3309-3318 (2005)

H Xprion 1tng MeipapaTtiking Autodvoong Eyke@alopueAimdag wg Movtého
E@appoyng Néswv Memmidiakwyv Oepatreiwyv yia Tnv MoAAaTTAR ZKAfpuvon

A.l. AoupuTtréTTOUAOG

Epyaotnpio MNeipapatikAg NeupoAoyiag kai NeupoavoooAoyiag, B’ Mav/krp NeupoAoyikr KAIVIKN,

I.M.N.©. AXEMNA, ©coccahovikn, EAAGG

H MoAAatAn} ZkAnpuvon (M) Bewpeital wg pia
Xpovia autodvoon @Aeypovwdng vooog Tou Kev-
TpiIkoU Neupikou ZuoTtriparog (KNZ), Tou TTpoka-
Aei TO oXNUATIONG E€OTIOKWY TTAAKWY QATTOPUEAI-
VWONG OTOV EYKEPOAO Kal VWTIAIO PUEAS pE OUu-
vod0 TToikiAou Babuou BAGRN Twv veupagovwy. H
véoog Bewpeital TTwg Eekivd ammd eCeldikeupéva
CD4+ Th1-AgpgokUTTopa (Ta OTTOIO  EKKPivouv
INF-y, IL-2, TNF-a kai AepgoTogivn), uotepa amd
EVEPYOTTOINOT) TOUG ATTd AVTIYOVOTTAPOUCIAOTIKA
KUTTapa @épovta 1o MHC-II oupttAgypa kai diatn-
peital Kupiwg amd TANBuoPoUg POVOKUTTAPpWY
kol CD4+ kai CD8+ T-Aepgokuttdpwyv (1,2). To
TTEPIOCOTEPO XPNOIMOTTOIOUUEVO TTEIPAMATIKG [O-
VTENO yIa TNV in vivo SOKIPN VEWV BEPATTEUTIKWV
TTapayoviwy yia Tnv MNZ eivar autd tng MAE (Mel-

papaTikp Autodvoon EykepaAopueAitida) oTa
TPWKTIKA (1). H MNAE ptropei va etmaxBei ota pueg
 €mipueG PE XPron dIaPOpwWY avTiyovwy Tou
KN (tremTidia Twv Tpwreiviov MBP, MOG, PLP,
GFAP, S-100 kai opoyevoTroinpa vwTiaiou pue-
AouU) omréte TTapdyeTal KAIVIKA vOOOG OTA TTEIPA-
MoTélwa akoAoubBwvTag Tnv Tropeia TnNG oeiag
povogacoikng MAE, Tng xpodviag mpoiovcag MNAE
N TNG Xpoviag MAE pe e€dpacig-upéaclg (3-5). Ta
MovTéAa auTd, av Kal dev atmoTeAoUv TO 1I0AVIKO
Teipapatiké TpoTUTIo TG, M, €ival Ta péva dia-
B¢éoipua Tpog 1O TTapdV Kal YITopouv va Xpnoipo-
TT0INBOUV PE ETTITUXIO YIa TN MEAETN TWV BACIKWV
TTABOAOYOQVATOUIKWY XAPAKTNPIOTIKWY TNG VO-
oou (pAeydovr], atropueAivioan Kal a&ovoTradeia)
(6-8). H @Aeypovn Bswpeital wg n Bacikn aitia yia
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TIG BAGBeg otnv MNAE kal kGBe TTpooTTddeia avo-
ooppuBuiong ) eAdTTwong Tou apiBuol Twv auTo-
AVTIOPWVTWVY Agu@OKUTTApwY Ba ptTopoloe va
amroTteAei BepatreuTikn) TTapéuBacn. H @Aeyuovw-
ong Oiadikagia otnv MAE Bewpeital wg CD4+
Th1 amdvtnon, n otoia EeKIva PETE aTTO TNV £TTI-
TUX OUVOECon TOU TPIMOPIOKOU CUNTTAEYUOTOG
MHC-AvTiyovo-TCR kai Tnv akéAoubn evepyo-
TT0iNCN TWV CUVIEYEPTIKWY POpiwv péoa oto T-
AepgokutTapo. KdabBe mapékkAion amd auth Tn
dladikagia ptropei va odnyroel o€ avepyia Twv T-
AEPPOKUTTAPWY, KUTTAPIKO BAvaTS TOUG ] avooo-
avoyr MEOWw aVOCOPPUBUICTIKWY HUNXAVICHWYV
(CD4+/CD25+ KaTaoTOATIKG KUTTAPA, OTPOYN
mpog Th2 avooiakr atmavinon, ékkpion BDNF).
To emBuunTd armoTéAeopa atréd pia TETola TTOPEK-
KAlon Ba ATav €ite pia eAatTwpévn i Pia weédiun
@Aeypovwdng dlodikacia e deUTEPOYEVH] EAATTW-
on TnG atmopugAivwaong Kal Tng agovotradelag ev-
16¢ Tou KNZ (9-10). Metafl Twv TTEIPAUATIKWY
Bepatrelov TOU SOKIYALOVTal GE EPEUVNTIKO ETTi-
ed0, QUTEG TTOU XPNOIYoTToloUv TTeTTidla APL
(Altered Peptide Ligand) poidlouv mOAAG uTTO-
oxOueveg TTapd TO yeyovog OTI N in vivo TTpwTE-
OAUTIK) Toug didoTracn Ba PTTopoUae va PEIWOEI
TN paoTIKOTNTA TOug. APKETA CUVBOETIKA 1) auTo-
xBova TreTTidIa £€X0UV BOKIYAOTEI PEXPI OHHEPQ
(11-13) ka1 o1mé autd TO 0&eIkG glatiramer éxel
Non evraxBei otnv KAivikf TTpden tTng M (4). Na
6Aa autd Ta metrTidia, n MAE Tpoo@épel Tnv in vi-
vo mAar@popua yia va SoKipaoTouv ol 0d0oi Xopn-
ynong, N QApUAKOKIVATIKA, N ao@AA&ia xopryn-
ONngG, Ol EVOEXOUEVEG OVOOOTPOTIOTIOINTIKEG OPA-
O€IG KOl pnxaviopoi, ol molavég Aueca veupo-
TTIPOCTATEUTIKEG IB1IOTNTEG KAl N CUVIOTAUEVN Opd-
on Tou ekdoToTe TETTIOOU OTIG dUO PACIKEG TTa-
BoAoyoavatouikég BAGRes TG NMAE oto KNZ, dn-
Aadn Tnv atmmopugAivwon Kal Tnv afovoTrddeia (4).

Testing Peptide Therapies for MS Using the
Model of Experimental Autoimmune Ence-
phalomyelitis

A.l. Lourbopoulos

Laboratory of Experimental Neurology and Neuroim-
munology, B’ Dept. of Neurology, AHEPA University
Hospital, Thessaloniki, Greece

Key words: Multiple sclerosis, experimental autoim-
mune encephalomyelitis, rodens

Multiple Sclerosis (MS) is a chronic autoimmune in-
flammatory disease of the Central Nervous System
(CNS), resulting in the formation of focal plaques of
demyelination in the brain and spinal cord that are
accompanied with several degrees of axonal patho-
logy. The disease is believed to be initiated by MHC-
Il re-stricted CD4+ Th1-cells (producing INF-y, IL-2,

TNF-a and lymphotoxin) and mediated mainly by
populations of CD8+ T-cells, CD4+ T-cells and
monocytes (1,2). The experimental model that is
most commonly used to test in vivo new therapeutic
agents for MS is that of EAE (Experimental Autoim-
mune Encephalomyelitis) in rodents (1). EAE can be
induced using various CNS antigens (MBP, MOG,
PLP, whole spinal cord homo-genate, GFAP, S-100)
in mice or rats, producing clinical disease patterns of
acute-monophasic EAE, chronic progressive EAE or
chronic relapsing-remitting EAE (3-5). These models
do not constitute the ideal model of MS but they can
be successfully used to study the major pathological
aspects of the disease (inflammation, demyelination
and axonal pathology) (6-8). Inflammation is con-
sidered to be the driving cause of the pathology
seen in the EAE models and any strategy that could
immunomodulate or reduce the number of autore-
active lymphocytic cells could be therapeutic. EAE
inflammatory process is considered to be a CD4+
Th1 response that is initiated after the successful
matching of the trimolecular complex (MHC-Anti-
gen-TCR) and entailed activation of the costi-
mulatory molecules within the T-cell. Any deviation
from this would result in anergy of the T-cells, death
of the T-cells or tolerance through immune regula-
tory mechanisms (CD4+/CD25+ suppressive cells,
Th2 shift, BDNF secretion). The desired effect from
such a deviation should be either a reduced or a
beneficial inflammatory process with reduced demy-
elination and axonal pathology within the CNS tissue
(9,10). Among these experimental treatments cur-
rently under research, those that use APL (Altered
Peptide Ligand) peptides seem promising despite
the fact that proteolytic peptide degradation could
reduce their effectiveness. Many synthetic or native
peptides have been tested so far (11-13) and among
them glatiramer acetate is currently used in clinical
practice of MS (4). For these peptide treatments
EAE models offer the in vivo platform to test the
routes of administration, the peptide pharmacoki-
netics, the safety profile, the possible immunomo-
dulatory responses and mecha-nisms, possible di-
rect neuroprotective properties of the peptide and its
final effect on the two basic pathological outcome
measures of EAE within the CNS, i.e. the demy-
elination and axonopathy (4).
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PoAog Tng Aetrtivng otn PeupaTtoeidn ApBpitida (PA)

Kokwva Xarfaviwvn', Mapia Ogodwpototiou’, Nik6Aaog Meipdpnc®, MixGAng
/\50T0|V|'6ng3, ewpylog Ocodwpou’, Tdoog MNewpyakdTTOUAOG , Mapiva KapaKdVTCa1,
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H PA egival xpovia autodvoon voéoog TTou Kupiwg
TTPpooBaAel Tov ouvdeTIKG 10T6. H €kBaon Tng PA
€xel ouvdeBei e Ta yovidia Tou cuaTruaTtog MHC
TéENG Il TToU KWdIKOTTOIoUV TIG B aAugideg Twv
HLA-DR popiwv kal TNV uwnAf ék@pacn TTPWTEI-
vwv Bepuikng katatmAngiag (heat shock proteins).
>tnv o&eia PA, Ta CD4 T-kUTTapa €vepyoTTol-
olvTal OTNV TTEPIPEPEI KAI PETAVOOTEUOUV OTIG
apBpwWOoEIG OTTOU ETTAVEVEPYOTTOIOUVTAI OTTO QUTO-
avtiyéva, TToAAatrAaciadovial  dSnUIoUPYWVTAG
KAWVOUG Kal TTPoKaAoUv @Aeyuovr. H ékkpion
TTPOPAEYHOVWOWY KUTTAPOKIVWY, KUPiwg IFN-y,
amd TOUG QUTOAVTIOPWVTEG T-KUTTAPIKOUG KAW-
VOUG, EVEPYOTTOIEI T JOVOKUTTOPA Kal TO POKPO-
@dya, Ta oTroia, padi ye Toug IVOBAGOTEG, TTapd-
youv TNF-a kai IL-1 oTnv apBpikr) KOIAGThTA TTU-
POSOTWVTAG TNV TTApAYWYI UETAAAOTTPWTEIVAOWY
Kal 00TEOKAAOTWV. AuTd Ta yeyovoTa 0dnyouv
TTPOOSEUTIKG O€ poviun BAAGRN Twv HAAAKWY Ho-
piwv kai o€ BAGRN Tou ooToU. H AeTrTivn KWwdIKo-
TrolEiTal amé 10 ob yovidlo kai givar opudvn TwWv
16 kD pe €AIKOEIBN KUTTAPOKIVIKA dour Trapduola
NG IL-2. Mapdyetal amd Ta AImTwdn KUTTOPa yia
TOV €AEYXO TNG OPEENG Kal TOU EVEPYEIOKOU IG0CU-
yiou. ETmiong, ouppetéxel otn puBuIon evOOKPIVI-
KWV A€IToupyIwy, Tou PETAROAICUOU TwV 00TWV,
KaBwWG KAl avOGOAOYIKWY KAl PAEYUOVWBWY ATTO-
kpioewv. O utrodoxéag Tng Aetrtivng (OB-R) avi-

KEI OTNV OIKOYEVEID TWV KUTTAPOKIVIKWY UTT080-
xéwv Ta¢nG | Tmou TepiIAauBaver Tnv gp-130, Tov
KOIVO TTapdyovTa METAYWYAS CGAPATOS yia Tnv
OIKOYEVEIQ KUTTOPOKIVWYV OXETICOMEVWY JE TNV IL-
6 mou TmepiAauBaver Tnv IL-11, v IL-12, ToV
avaoTaATIKO TTapdyovta Tng Asuxaipiag, Tov G-
CSF, mnv oykooTativn M. O1 uttodoxeig Tng AeTTTi-
vng evromiovtal oto Kevipikd Neupikd Zootnua
KaBwg Kal o€ 10ToUg TOU aVATTaPAYWYIKOU, QIhOo-
TToINTIKOU KAl avOCOTIoINTIKOU GuaThaTog. Mpd-
oQaTa eupAuaTa UTTOOEIKVUOUV €va ONUAVTIKO
POAO TNG AETTTIVNG OTNV QVOOOAOQYIKF QTTOKPION.
Movrikia avemapk o€ AeTTivny €Xouv €AAXIOTN
mapaywyn IFN-y kai aduvatolv va gygipouv pia
Th1 ammoékpion, evw €Xouv evioxupévo Th2 gaivé-
TUTTO. 2TOUG avOPWTTOUG, OI UTTOBOXEIG TNG AETTTI-
vng ekppdadovtal ota T kai B kUTTOpa KOBWG Kai
oTa YovokUTTapa. MoAAEG dnuooIeloEIg UTTOOTN-
piCouv OTI n AetrTivn cupBalAel oTnv TTaBoyévean
TWV PNXAVICHWY AUTOAVOGIag Kal GAEYUOVAG EVW)
GAAeg uttoaTnpidouv TO avTtiBeTo. ZTNV TTapoloa
epyaoia OlepeuvnOnKe 0 POAOG TNG AETTTIVNG OTN
PA. Metprbnkav Ta emmiTreda TNG AETTTiVNG KAl TOU
OlaAuToU Tng uttodoxéa aTtov opd 103 acBevwv
pe PA kai 100 uyiwv dOTWV PE avTiaoToiXoug Oei-
KTEG OWHATIKAG padag (BMI) kai peAeTriBnke katd
600 Ta €TTiTedA TNG AETITiVNG OUCXETICOVTAI ME
TNV o&UTNTA TNG VOOOU KaI TO XOpnyouuevo Bepa-
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TTEUTIKO OXAua. MeAetiBnke emmimTAéov kai n €TTi-
dpacn TNG AETTTivNG OTOV TPOTTO £KPPACNS yovidi-
WV TTPO- KAl AVTI-PAEYUOVWAWY KUTTAPOKIVWV HO-
VOTTUPNVWYV KUTTAPWYV TTEPIPEPIKOU AipaTog aobe-
VWV Kal uylwv dotwv. Ta emmimeda TnNG AeTTTivng
Kal Tou OIaAuTOU TnG uttodoxéa OTov 0pd Twv
acBevwyv e PA ATav onuavtikd uynAotepa (M.O.
30.78 ng/ml) oe ouykpion pe autd Twv uylwv do-
TwV (M.O. 8.52 ng/ml) xwpig autd va cuoxeTiCeTal
ME TNV NAIKia, TNV ogUTNTa TNG VOOOU I TO AKOAOU-
Boupevo BeparreuTikO oxfjua. Otav n Aetrtivn
Xopnynobnke o€ povotrupnva KUTTApA TTEPIPEPI-
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KoU aipyatog acBevwv pe PA evioxuoe eAa@pwg
v ékepaon Twv yovidiwv Twv IL-1B3, IL-6 Kai
TNF-a, evw evioxuoe onuavTika Tnv éKppaon Tou
yovidiou Tng IL-10. MapdAa autd amétuxe va
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Figure 1. PBMC were cultured with recombinant leptin and subjected to phenotypic analysis by FACS that gave the
percentages of cells that were T (CD3+) and monocytes (CD14+) and were expressing intracytoplasmic IL-10. A, B,

C cells from healthy control; D,E,F cells from RA patient

Role of Leptin in Rheumatoid Arthritis (RA)
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gios L. Theodorou', Tassos Georgakopoulos1,
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RA is a chronic autoimmune disease that primarily
targets synovial tissues. Susceptibility to RA is
linked to MHC class Il genes encoding B chains of
HLA-DR molecules and high expression of heat
shock proteins. In acute RA, CD4 T-cells are
activated in the periphery and migrate to the joints
where they get reactivated by self-antigens, expand
clonally and induce inflammation. Secretion of pro-
inflammatory cytokines, mainly IFN-y, by the auto-
reactive T-cell clones results in recruitment and
activation of monocytes and macrophages which,
along with fibroblasts, produce TNF-a and IL-1 in the
synovial cavity, triggering, in turn, the production of
matrix metalloproteinases and osteoclasts. These

events lead progressively to permanent soft tissue
and bone damage. Leptin is encoded by the ob
gene, and is a 16 kD hormone that adopts a helical
cytokine structure similar to IL-2. Leptin is produced
by adipocytes to control food intake, energy acqui-
sition and utilization. Leptin also modulates various
endocrine axes, bone metabolism and various im-
mune and inflammatory responses. Leptin’s receptor
(OB-R) is a member of the class | cytokine receptor
family which includes gp-130, the common signal
transducing component for the IL-6 related family of
cytokines that include IL-11, IL-12, leukemia in-
hibitory factor, G-CSF, ciliary neurotrophic factor
and oncostatin M. OB-Rs are distributed in the cen-
tral nervous system and in tissues of the repro-
ductive, hematopoietic and immune systems. Re-
cent evidence suggests that leptin may have a
critical role in the immune response. Leptin deficient
mice have minimal IFN-y production and are unable
to generate a Th1 response, whereas they have an
enhanced Th2 phenotype. In humans, OB-Rs are
expressed on T-cells, B-cells and monocytes. Sev-
eral published reports support the hypothesis that
leptin is pathogenic in autoimmunity and inflamma-
tion whereas others support the opposite. We
ivestigated the role of leptin in RA. We measured
leptin and soluble OB-R levels in the sera of 103 RA
patients and 100 healthy Body Mass Index (BMI)-
matched controls, and studied whether leptin levels



8° SYNEAPIO IATPIKHS XHMEIAS: SXEAIASMOZX KAl ANAMTTY=H ®APMAKEYTIKQON MPOIONTQN, MATPA, EAAAS, 2007 27

correlate with disease activity and type of treatment.
Furthermore, we studied the effect of leptin on pro-
and anti-inflammatory cytokine gene ex-pression
patterns on peripheral blood mononuclear cells
(PBMC) isolated from RA patients and controls. Se-
rum leptin and OB-Rs levels were found to be si-
gnificantly higher in RA patients (mean 30.78 ng/ml)
compared to controls (mean 8.52 ng/ml) regardless
of age, disease activity and type of treatment. When

leptin was added directly to the patients PBMC, it
slightly induced IL-1B, IL-6 and TNF-a gene expres-
sion, whereas it resulted on a very strong IL-10 gene
expression, but failed to induce a Th1 or Th2 cyto-
kine gene expression. Purification of cells showed
that monocytes were exclusively responsible for IL-
10 gene induction (Figure 1). We conclude that le-
ptin may attenuate disease activity in RA by pro-
moting IL-10 secretion by monocytes.

Transition Metals as Anti-cancer Agents: Importance of Hydrogen Bonding

and Tr-Stacking Interactions

James A. Platts1, Arturo Robertazzi1, Mark P. WaIIerz, Konstantinos Gkionis'

'School of Chemistry, Cardiff University, Park Place, Cardiff CF10 3AT, UK
2Faculty of Pharmacy, University of Sydney, NSW 2006, Australia

Key words: Anti-cancer agents, transition metals, hydrogen bonding, 11-stacking interactions

Transition metal complexes are in many ways
ideal candidates for DNA-active drugs; they at-
tach to DNA chains through a variety of sites,
while rigid coordination geometry offers the pos-
sibility of stereochemical control over complexa-
tion. Cisplatin, cis-[PtClz(NHs).], is the archetypal
metal-based DNA drug, with more than $500M
annual worldwide sales. It forms covalent and
hydrogen bonds to guanine, and rigid square-
planar geometry leads to intra-strand complexa-
tion to a second guanine, leading to distortion of
DNA structure and ultimately cell death. Despite
the success of cisplatin, problems such as toxicity
and resistance mean that the search for new
metal-based cancer drugs is intense (1). Theo-
retical calculations can be used to gain deeper
insight into the complex interplay of metal-ligand
binding, hydrogen bonding and tr-stacking that
determines how particular metal complexes bind
to DNA. We have used density functional theory
(DFT) and hybrid QM/MM methods to study the
binding of a wide variety of metal-DNA com-

plexes (2), ranging from simple complexes with
individual bases to large segments of DNA, in
which the effect of metal drugs on the helical
structure can be observed. The importance of
hydrogen bonding in cisplatin complexes is
clearly evident, as is the disruption of the regular
m-stacked structure induced by this drug (3).
Other metals studied in detail include ruthenium
arene complexes designed by Sadler (4) which
employ hydrogen bonding and r-stacking to gen-
erate a clear preference for guanine over other
possible sites of attack.
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Moving Messages in Brain: Dendritic Targeting of BC1 RNA
Andreas G. Tzakos, Nicolas Locker, Latifa Elantak, Laura Easton, Peter Lukavsky
Medicinal Research Council, Laboratory of Molecular Biology, Hills Road, Cambridge CB2 2QH,

UK

Key words: Dendritic targeting elements, brain

In eukaryotes, the interlaced pathways of RNA
transport and local translational regulation are
key determinants in the spatio-temporal distinc-
tion of gene expression. Localized RNAs typically
contain codes, expressed within cis-acting ele-
ments, called dendritic targeting elements (DTEs)
that specify subcellular targeting. Such codes are
recognized by trans-acting factors, adaptors that
mediate translocation along cytoskeletal ele-
ments by molecular motors. Although more than
400 DTEs have been discovered in brain, there is
no three-dimensional structure available that
could reveal RNA structural motifs that are recog-
nized and decoded by the neuronal localization
machinery. Brain Cytoplasmic 1 (BC1) RNA, con-
tains a 25 kDa DTE that is responsible for distal
dendritic delivery. In order to solve the solution
structure of this large RNA by NMR, a novel,

generic approach has been developed for the
synthesis of Complementary Segmental Labeling
of Large RNAs (CSLLR) (1,2). The structure of
this first DTE, in addition to the identification of
the spatial BC1-DTE decoder factors that we
achieved, could serve as the first step towards
the understanding of the mechanism of local
control of protein synthesis in neurons (3).

Acknowledgements: A.G.T. is grateful for an EMBO
long-term fellow-ship.
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AvTioTrepTaoiké Pdpuako Valsartan: Alapop@wTikr) AvaAuon kal Algpedvnon
Tou Evepyelakou Ppdypatog Adyw Mapeutrodiopévng MNepioTpo@ng yupw atrd
Tov ApIdIKG Aéopo pe XpAon Auvapikig @acuarookoTriag Mupnvikou Mayvn-
TIKOU ZuvToviopoU. XuykpiTikh) YTépBeon pe tov lMpdtutto AT, AviaywvioTh
Losartan kai OswpnTikr) MeAéTn Mpdodeong atov AT, YTTodoxéa

K. Motapitg' , M. ZepBou', S. Golic Grdadolnik?, I. Kupikou', B. Katoidpac'?, M.
ZoupTrouAdkng', A. Apyupotroudoc®, T. Batouyia', =. Nikohapdtouhog®, ©. Maupo-
MoUOoTOKOG
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Tivou 48, 11635 ABriva, EAAGG. “National Institute of Chemistry, Hadjdrihova 19 P.O. Box 30 SI-
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Mpaypatotroménke dIANOPPWTIKF avaAucn Tou
avTiitrepTaocikou @apudkou Valsartan og didAupa
pe ouvduaaoTikr xprion ®acparookoTtriag Mupnvi-
KoU MayvnTtikou Zuvtoviopou (NMR) kai Mopio-
KNS MovteAoTtroinong. Meipduara 1D NMR (1H Kal
13C) kartédeiEav Tnv Utrapén Ouo OIaKPITWY dIa-
HopQWoewv G€ BepUoKpATia SWHATIOU Ol OTToIEG
ouyxwvelovTtal og Beppokpacia PeTacy 55-60 °C.
Me epappoyn) Auvapikng PaopatookoTtriag 2D
EXSY peAetOnkav o1 BeppoduvapikéG Kal KIVNTI-
KEG TTAPAUETPOI yia TNV AAANAOPETATPOTTH TNG KU-
plag diapdpewong otn deutepelouaa Kal UTTOAO-
yioTnke n eAelBepn evépyeia evepyoTToinang Katd

Gibbs og Beppokpaciakd EL:l:POg 20-30 °C. Mpo-
oopoiwonN TV QACUATWY *Cc NMR emBeBaiw-
oav Ta gvepyelakd dedopéva, evw ETTITTAEOV €€l
gav o011 n avaAoyia TANBuopwv oTIG dUo dlapop-
PWOEIG TTopapével oTaBepr PE TN Bepuokpacia
kal ion mpog 1:0.7 (kUpia: deutepeUouca). Oew-
PNTIKA PEAETN TNG TTPGOdeaNG Tou valsartan atov
ATy utrodoxéa £0€1Ee OTI AUPOTEPES OI DIAUOPPW-
o€IG TTPpoadévouv oTnv idla BAKN 6TTWG €xel TTPO-
KUWEI KAl oTTO TTPONYOUHEVEG MEAETEG yia Tov AT
avtaywvioTn losartan. EmitAéov, n kupia diauop-
Pwaon UIOBETEl €UVOIKOTEPEG OAANAETIOPACEIG WE
Kpiolya apivo&éa ae axéon Pe Tn deutepeliouaa.
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Antihypertensive Drug Valsartan: Conforma-
tional Analysis and Determination of the
Amide Rotational Barrier Using Dynamic
NMR Spectroscopy. Comparative Superim-
position and Docking Stud-ies with the Pro-
totype AT, Antagonist Losartan
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Conformational analysis of valsartan in solution was
performed using a combination of NMR spectro-
scopy and molecular modeling. 1D 'H and "*C NMR
experiments showed the existence of two distinct
conformations at ambient temperature, which co-
alesce at temperature between 55-60 °C. The ther-
modynamic and kinetic parameters for the inter-
conversion between the two conformations were
studied using 2D EXSY spectroscopy. Use of '°C
NMR spectra line shape analysis confirmed the acti-
vation energy data and showed that the population
ratio remains practically constant and equals 1:0.7
(major: minor). Docking experiments showed that
the major and minor conformations of valsartan
were positioned at the same pocket of the AT
receptor as the prototype antagonist losartan.

E@apuoyég TpiodidoTatwy Zxéocwv Aoung Apaong (3D-QSAR) kai apuako-
KIvNTIKEG MeAéTeg KaivoTopwyv Kavvapivoeidwy MpoadeTwv YTTOKATACTNHEVWY
otn C1” ©¢on 1ng AAKUAIKAG AAuaidag
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¢ gUvoho 30 KaIVOTOUWV TTApaywywyv Tng A%
TETPaUSPOKaAVVABIVOANG (A%-THC) kai Kavvapivo-
816Ang TpaypartoTroir|enke avaAuon 3D-QSAR pe
xpAon NG ZuykpITikAg AvaAuong Mopiakwv Medi-
wv (Comparative Molecular Field Analysis,
CoMFA) kai TnG ZUuykpITIKAG AvaAuong AEIKTWV
Mopiakrig OpoidTnTag (Comparative Molecular
Similarity Indices Analysis, CoMSIA). Mg cuv-
Ouacouoé TeXVIKWV Mopiakng MovteAAoTroinong kai
daoparookotmoiag NMR 1TpoadiopicBnke n mpo-
TUTTN BI0dPACTIKA BIONOPPWOT TOU TTIO 10XUPOU
aywvioti AMG 3 n otroia xpnoiyoTtroiiénke oTn
Ouvéxela wg BAon yia TNV avaTTTuén @apUaKoQo-
pwv povréAwv CB1 kai CB2. Ta povréAa autd
OounRdNKav Pe XprAon TTEIPAPATIKWY TIHWY IKAVO-
TNTAG OUVOEONG Kal €dwaav TTOAU uwnAd ouvTe-
AeOT ouoxeTioyoU. Me xpAon 1000wy XapTwyv
Twv PovTéAwv oTtoug CB1 kai CB2 utrodoxeig
TIPOEKUWE OTI N OTEPEOXNMIKI TTAPEUTTOBION TNG
TTAEUPIKNAG aAUCidag KaBopilel Kupiwg TNV IKAVO-
TnTa ouvdeong. H avdAuon COMFA kai COMSIA
ETMETPEYE TOV TTPOCBIOPICUS TWV TTIBAVWV EUVOI-

KOTEPWV BEéoewv ouvdeang ue Toug CB1 kai CB2
uttodoxEig. Ta TTapaydueva povréAa Ba xpnoipo-
TT0INBOUV WG 0dnyoi yia TNV Katavénon Twv oTe-
PEO-NAEKTPOVIKWVY XOPOKTNPIOTIKWY TWV Kavvapi-
voeidwyv oTIg Béoeig ouvdeong Twv CB1 kai CB2
uttodoxéwv Kal Ba Bonbriocouv ato oxedIAoUO VE-
wv avahoywv Kavvapivoeidwy Pe uynAoTepn Blo-
OpaaTik Opdon Kal BEATIWPEVWY QAPHAKOKIVA-
TIKWV I1I810TATWYV. [Ma va emTeuxBei autdg 0 0TOX0G
MEAETAONKE TO QAPUOKOKIVNTIKO TTPOPIA TWV EVW-
oewv. Me 1n BonBeia Tou Trpoypdpparog VolSurf
e€AXONOAV QPUOIKOXNUIKEG TTAPAPETPOI TTOU OTn
OUVEXEIO OUOXETIOBNKAV PE TIG TIMEG IKAVOTNTOG
ouvdeong TWV EVWOEWV PECW TNG OTATIOTIKAG
avéAuong PLS (Principal Least Squares). H avda-
Auon €dwoe éva PovtéAo dUO KUPIWV CGUVIOTW-
owv yia Toug uttodoxeic CB1 kar CB2 ue ikavo-
TToINTIKA OTATIOTIKG aTTOTEAéOUOTA TOOO OE YPAW-
piKn S1euBétnon 600 Kal o€ TTPORAETITIKA IKAVO-
TnTa. Ta pépia oTn cuvéxela TTPpoBARBnKav oTa
mpoemAeypyéva ADME (Absorption, Dirstribution,
Metabolism, Exrection) povtéAa Tou TTpoypduua-
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TOG T OTTOia APOoPOUV: Tn BIATTEPATOTNTA ATTO TA
KUTTapa Caco-2 Tou OTOUAXOU, TOV QIUATEYKEPQ-
AiKG @payuo, Tn ouvdeon pe TNV aABoupivn Tou
TAGOATOG Kal TNV udaTtodiaAutdTnTa. Ta aTToTE-
Aéopata €deiEav OTI Ta UTTO PEAETN PopIa dlaTTep-
vouv Tnv PepPpdvn Twv kuttdpwv Caco-2, dla-
TTEPVOUV TO PPAYHO TOU AINATEYKEPAAOU, €XOUV
XaunAR olvdeon pe Tnv aABoupivn Kal n udaTto-
OIaAUTOTNTA TOUG €ival XaunA.

The Applications of 3D-QSAR and Pharma-
cokinetic Studies for the Novel Cannabinoid
Ligands Substituted at the C1° Position of
the Alkyl Side Chain

S. Durdagi'?, C. Koukoulitsa', A. Kapou', T. Kou-
rouli1, T. Andreou1, S.P. Nikas3, V.R. Nahmias1,
D.P. Papahatjis1, M.G. Papadopoulos1 and T.
Mavromoustakos'

"Institute of Organic and Pharmaceutical Chemistry,
The National Hellenic Research Foundation, 48 Vas.
Constantinou Ave., 11635 Athens, Greece; 2Depart-
ment of Biology, Chemistry and Phar-macy, Freie
Universitat Berlin, Takustr. 3, 14195 Berlin,
Germany; *Center for Drug Discovery, Northeastern
University, 116 Mugar Hall, 360 Huntington Ave.,
Boston, Massachusetts 02115, USA

Key words: Novel cannabinoid ligands substituted,
3D-QSAR, pharmacokinetic studies

A set of 30 novel A®-tetrahydrocannabinol (A%-THC)
and cannabidiol analogs were subjected to 3D-
QSAR studi-es using the comparative molecular
field analysis (CoMFA), and comparative molecular
similarity index analysis (CoMSIA) approaches. Us-

ing combinations of molecular modeling techni-ques
and NMR spectroscopy, the putative bioactive con-
formation of the most potent ligand AMG3 in the
training set was used as template and CB1 and CB2
pharmacophore models were de-veloped. These
were fitted with experimental binding data with very
high correlation coefficient. Contour maps of CB1
and CB2 models of CoOMFA and CoMSIA show that
the steric effects dominantly determine the binding
affinities. CoMFA and CoMSIA analyses based on
binding affinity data of CB ligands for the CB1 and
CB2 receptors allowed us to deduce the possible
optimal binding positions with CB1 and CB2 re-
ceptors. The created models will serve as guides for
understanding the binding stereo electronic char-
acteristics of cannabinoids at the CB1 and CB2 re-
ceptor binding sites and aid in the design of new
cannabinoid analogs with enhanced activity and
other tailored properties. The pharmacokinetic pro-
file of these compounds was also analyzed using
VolSurf approach to shed light on the physicoche-
mical properties important for the design of novel
agents possessing optimum activity at CB1 and CB2
receptors. The PLS analysis yielded a two compo-
nent model for CB1 and CB2. The obtained models
show satisfactory statistical results both in fitting and
predicting validation. The molecules were then pro-
jected on the following precalculated ADME models:
blood-brain barrier (BBB) permeation, Caco-2 cell
permeability, plasma-protein affinity and thermody-
namic solubility. Results show that the studied mole-
cules can across to the BBB, can be transported
across the intestinal epithelium, they have low
plasma-protein affinity and low aqueous solubility.

MeAétn TNG AAnAeTTidpaong Tou Oavarngodépou Mapdyovra Tou AvBpaka pe
MemmdIKA YTTOOTPWHATA: ZUMTTEPACHATA Yia Tov 2xedlaoud BlodpaoTikwv

Evwoewv

I.A. Ad)\KG§1, A. |_|C('ITGKUpIGKOL'J1, A. B)\o’(png-rqpéimgz, I.A. ZTrupoO)\m(g1

1Tumm( ®apuakeuTikAg, MavemoTtruio Matpwy, MaTpa 26504. 2Epy0(0Tr1p|o Bioxnueiag, 1dpupa
latpopioAoyikwv Epguvwv Tng Akadnuiag ABnvwy, Zwpavou Eeaiou 4, ABriva 11527, EAAGG

H 1ogivn Tou dvBpaka (AT), n otroia armoTeAei on-
MavTIKO TTapdyovTa Tou Baktnpiou Bacillus An-
thracis, 1aiCel onuAvTiKO poAo aTnv TTaBoyéveon
NG acBéveiag Tou AvBpag. AtroTeAsiTal ammd Tpeig
TPWTEIVEG, IO €K TwV OTToiwv €ival o Bavarn-
@opo¢ mapayovrag tou avBpaka (LF) (1), pia pe-
TaAoTTpwTedon weudapyupou (~90 kDa). O LF
eP@aviCel eEaIPETIKA €EEIBIKEUON OTNV TTPWTEOAU-
TIKA TOU OpAan KaBwg, SIACTIA CUYKEKPIPEVES K-
vdoeg (mitogen-activated protein kinase kinase,
MAPKK), KovTd OTO auIvo-TEAIKO TOUG GKPO HE
ammoTéAETUA TNV avacoToAr OIadIKACIWY HETAYW-
yAS onuatog (2). Eteidry dev uttdpxouv €TOPKA

BiBAIoypa@ika dedopéva yia TIG aAANAeTIdpdoelg
Tou oupTrAdkou LF-MAPKK o€ popiakd etritredo,
epapuoéoape TEXVIKEG MopiakAg AuvauikAg TTpo-
KEIMEVOU va PEAETAOOUNE QUTEG TIG AAANAETTIOPG-
o€ig. AouikéG TTANpo@opieG avtARBnkav Kal pe
TEXVIKEG TUNMATIKOU KaTeuBUVOUEVOU OXeDIOTHOU,
MEAETWVTOG TOUG UTTOKATACTATEG Ol OTTOI0I EPPA-
vioav uynAnf ouyyévela BECPEUONG OTO KATAAU-
TIKO Ké€vipo Tou LF, xpnoiyomoiwvrtag in silico
TTPWTOKOAAQ TTpocopoiwang Tpdodeong (dock-
ing simulations). Ta dedopéva autd agiotoinon-
KQv Kal ouykpidnkav pe uwnAng ouyyévelag Oé-
OMEUONG UTTOKOTOOTATEG JITTETITIOIWY KAl TPITTE-
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TmdiWV  EIKOVIKWV TTEMTISIKWY BIBAIOBNKWY, Ol
oTToiol TTPOéKUYaV PECW Virtual screening TexVI-
KWV.

Study of Anthrax Lethal Factor — Peptide
Substrate Interaction: Implications for Stru-
cture-Guided Design of Bioactive Molecules

GA Dalkas’, A. Papakyrlakou A. Vlamis-Gardi-
kas?, G.A. Spyroullas

1Department of Pharmacy, University of Patras, Patras,
26504, Greece, e-mail: G.A.Spyroulias@upatras.gr;
?Laboratory of Biochemistry, Foundation for Biomedical
Research, Academy of Athens, Soranou Efessiou 4,
Athens, 11527, Greece

Key words: Anthrax toxin, lethal factor, structure-
guided design of bioactive molecules

Anthrax toxin (AT), which is one of the major viru-
lence factrors of the bacterium Bacillus Anthracis,
possesses a key role to the Anthrax disease. It con-
sists of three proteins, one of which is the anthrax
lethal factor (LF), a gluzincin Zn-dependent highly
specific metalloprotease (~90 kDa). LF cleaves most

isoforms of the mitogen-activated protein kinase
kinase (MAPKK) family close to their amino termini,
leading to the inhibition of one or more signaling
pathways. Since there is no data available on the
enzyme-substrate interactions available so far, we
applied Molecular Dynamics Simulations in order to
study the factors govern the complex LF-substrate
interactions at atomic level. Structural information
exploited in fragment-based design of high affinity
peptide-ligands towards the catalytic site of LF me-
tallo-peptidase using docking protocols. Results are
analyzed and compared with high binding affinity
dipeptide and tripeptide ligands extracted from virtu-
al peptides libraries through virtual screening me-
thods.

REFERENCES

1. Pannifer A.D., Wong T.Y., Schwarzenbacher R,
Renatus M., Petosa C., Bienkowska J., Lacy D.B., Collier
R.J., Park S., Leppla S.H., Hanna P., Liddington R.C.:
Nature 414: 229 (2001)

2. Duesbery N.S., Webb C.P., Leppla S.H., Gordon V.M.,
Klimpel K.R., Copeland T.D., Ahn N.G., Oskarsson M.K.,
Fukasawa K., Paull K.D., Vande Woude G.F.: Science 280:
734 (1998)

Mopiakry Bdaon Ttng ETTIAEKTIKOTNTAG TNG cis Kal frans Alauépewong Tou
AvaoToAéa Captopril atrd To MetaTtpemTiké ‘Eviupo Tng Ayyeiotevaivng |

Av6psqg r. TCaKog,
Pierattelli*,

Nawazish Naqvi
BaaoiAikn Osoéwpou Ahsan Husain?,
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H avayvwpion Kai GUVETTWGS N BECUEUCT TOU QVa-
oToAéa atrd 1O éviupo Bewpeital wg BepeAihONG
apyxr, 600V agopd TNV avakaAuywn véwv @apud-
Kwv. Opwg, o€ TTOANEG TTEPITITWOEIG, O POPIAKOG
MNXaviopog avayvwpliong dev éxel digpeuvnOei
TAPWG. TNV TTapoUca £peuva YiveTal TTPOCTTd-
B¢e1a va BIEUKPIVIOTEI O PNXAVIOPOG HOPIAKAG ava-
yvwpiong Tou avaoToAéa captopril ammd 1o avBpw-
mvo Metatpemtiké ‘Evqupo tng Ayyelotevaivng |
(hACE) pe Tn xprion Twv akdAouBwv cuvduaoTi-
KWV Trpooceyyiccwv: (a) @aouarookotriac NMR
o€ d1dAupa, (B) poplokwy uttoAoyIopwV TTPOOodE-
ong (flexible docking calculations), (y) pETAAAG-
gewv, kai (8) evupATIKWV PMEAETWYV. AIOTTIOTWONKE
o611 0 QuOIoAoyIKA dlaAUpata o1 dUo dlapopPPw-
O€IG Cis Kal trans Tou avooToAéa ugioTavtal o€
TTEPITIOU I00MOPIOKA avaAoyia, Opwg To €viuuo
emAgyel yévo Tnv trans dlaudPPWaOTn, TTOU TTOPOU-
01GC€l CUPTTANPWUOTIKOTNTA WG TTPOG TNV TTEPIO-
XN TTPdodeong pe To uTTdoTpwA. H €peuva xpn-
MoTod0TABNKE aTTé TO TIPOYPAuUa HpdkAgirog

ammd 10 Emixeipnoiakd Mpdypappa yia TNV eKTTai-
OgUCN Kal TNV OPXIKM €TTayyeAUOTIKY KATdpTion
Tou EAAnviKoU YTtroupyeiou Maideiag omd 1o 3°
Kowvotikd TlMAdiolo oTipiEng kai 10 Eupwtraikod
Koivwviké Tapeio.

The Molecular Basis for the Selection of
Captopril cis and trans Conformations by
Angiotensin | Converting Enzyme

Andreas G. Tzakos Nawazish NaqV| Konstan-
tinos Comporozos Roberta Pierattelli*, Vassiliki
Theodorou Ahsan Husain?, loannis P. Gerotha-
nassis’
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of Alabama, 901, Birmingham, USA; *Department of
Chemistry, Section of Organic Chemistry and Bio-
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Key words: Captopril, selection cis and trans confor-
mations, angiotensin | converting enzyme, molecular
basis

Enzyme-inhibitor recognition is considered one of
the most fundamental aspects in the area of drug
discovery. However, the molecular mechanism of
this recognition process (induced fit or prebinding
and adaptive selection among multiple conformers)
in several cases remains unexplored. In order to
shed light toward this step of the recognition process
in the case of human angiotensin | converting en-
zyme (hACE) and its inhibitor captopril, we have
established a novel combinatorial approach exploit-
ing solution NMR, flexible docking calculations, mu-
tagenesis, and enzymatic studies. We provide evi-
dence that an equimolar ratio of the cis and trans

states of captopril exists in solution and that the
enzyme selects only the trans state of the inhibitor
that presents architectural and stereoelectronic
complementarity with its substrate binding groove.
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NewTepa Aedopéva yia 1o POAo Tou XuoTtAuatog Pevivng-Ayyelotevoivng-AA-

do0TEPOVNG

EAévn Tpiavtag@uAAidn, XapdAautrog Mappdg

B’ MavemoTnuiak KapdioAoyik KAvikA, latpikry £xoAr ABnvwyv, Noookopeio ATTikdv, ABrva,
EAMGg kai Hypertension and Atherosclerosis Section, Department of Medicine, Boston

University, Boston USA

H uttepdpaoTtnpIidTNTa TOU CUCTHMATOG PEVIVNG-
ayyelotevaivng-aAdooTepdvng, n oTroia odnyei o€
apTNPIaKN UTTéEPTOoN Kai dlatapayr) Tou PHETAROAI-
OpoU Tou vatpiou, atroTeAEi évav amd Toug Tpo-
TTOTTOINCIPOUG KOPJIAYYEIAKOUG TTOPAYOVTES KIV-
Ouvou. H ayyeiotevaivn (Ang) dpa wg KUKAO-
@opoUCa OpUOVN AAAG Kal PE TOTTIKF TTOPAKPIVIKH
Opdaon. ZTIg avemlUuNnTEG evEPyElEG TNG Ang OTNV
Kapdid meplIAauBavovTtal n augnuévn avriotaon
otn Asitoupyia NG KApPBIAG w¢ unxXavikn avrAia
AOyw augnong Tou petagopTtiou, aAAd Kail Ol VEU-
PO-OPUOVIKEG €TTIOPACEIG O€ TTOIKIAEG KAPDOIOKES
Oouég. H evepyoTroinon Tou GUGTAPATOG PEVIVNG-
ayyeloTevaivng-aAdoaTePOVNG 0dnyei € TTOIKIAEG
KOTAOTACEIG PE ONMAVTIKEG QIMOSUVAMIKEG CUVE-
TEIEG, OTTWG TO OfU OTePavIaioO CTUVOPOUO, N
UTTEPTPOGPIa TNG apPIOTEPAG KOIAIag, oI appubpiceg,
n diarapayn TNG 100pPOTTiag TAENG-IVwdOAUONG,
TO augnuévo oEeIdwTikG stress, aANd kal n evep-
yotroinon TPO@AEyHOVWOWY  TTapayoviwy. Qg
ATTOTEAETUA TNG EVEPYOTTOINONG TOU CUCTAUOTOG
pevivng-ayyeloTevaivng-aAdooTepdvng, TOGO N O-
Eeia 1oxaipikn BAGRN 600 Kal n xpovia diatapaxr
TNG EVEPYEIOKAG ICOPPOTTIAG aTa TTAQicIa TNG KN-
XavikAg (aBnpwpartiki f/kal BpouBwTIKA) 1 A€l-
TOUPYIKNG (OTTaouég) amdéepaing Twv ayyeiwv Ba
odnynoel o onuavTiky BAARN Tou puokapdiou.

New Developments Regarding Renin-Angio-
tensin-Aldosrterone System

Helen Triantafyllidi, Harry Gavras

2" Department of Cardiology, Medical School, Uni-
versity of Athens, Attikon Hospital, Athens, Greece
and Hypertension and Atherosclerosis Section, De-
partment of Medicine, Boston University, Boston
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Key words: Renin-angiotensin-aldosterone system,
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A renin-angiotensin level that is inappropriately high
for the systemic blood pressure and the state of
sodium balance is now recognized to be one of the
modifiable cardiovascular risk factors. Angiotensin
acts both as a circulating hormone and as a locally
acting para-crine/autocrine/intracrine factor. The
adverse effects of angiotensin on the heart include
the mechanical results of elevated resistance to the
pumping function of the myocardium, as well as the
effects of neurohumoral abnormalities on various
cardiac structures. In addition, cardiac damage fol-
lows acute ischaemic injury or chronic energy star-
vation due to coronary artery disease, attributable to
either mechanical obstruction (atherosclerotic and/or
thrombotic) or functional stenosis (vasospasm). Ac-
tivation of the renin-angiotensin system has several
haemodynamic and humoral consequences, all of
which may damage the myocardium. These include
acute myocardial ischaemia, left-ventricular hyper-
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trophy, arrhythmias, alterations in the coagulation-
fibrinolysis equilibrium, increased oxidative stress,
and pro-inflammatory activity. A brief review of some

of the mechanisms by which activation of the renin-
angiotensin system can inflict damage on the heart
is presented.

E€eAiCeic otn MeAETn TOU eveTikoU YTTOOTpWHATOG TNG AlaTaTikrg Muokapdio-

TaBEIag
@. KoAokdbng, A. KpepaoTivog

ATTIKO MavemoTtnuiakd Noookopeio, ABAva, EAAGG

H diataTikr puokapdioTrddeia BewpeiTal YEVETIKA
vooo¢g Kal pia oeipd peTaANdgewv €xel Bpebei va
ouvdéovTal ge Tnv TTaboyéveld Tng. H pwopoAap-
Bavn atroTeAei puokapdiakr TTPWTEIVN N oTToia
puBuiel TN CUCTAATIKOTNTA TOU PUOKAPSiou Kai Ol
peTaAAdgeig L39 stop kai R14del Tou yovidiou Tng
QwopoAapBavng Bpébnke TTpdopaTa va eubuvo-
VTl yIO TNV €KBNAWOT U0 BIAPOPETIKWV PAIVOTU-
TTwV dIaTaTIKAG puokapdiotrdBeiag. H petdAAagn
L39 stop evrotriotnke o€ 2 ‘EAAnveg aoBeveig (1
€TEPOCUYWTNG Kal 1 opoluywTng) Ye oikoyevh dla-
TaTIKA puokapdiatmddeia kal n YetdAAagn R14del
evrotriotnke ae 1 Ao ‘EAAnva acBevh pe oikoye-
vl dlaTaTik puokapdIioTrdBeia. AUo akdun péAn
TOU olkoyevelakoU dévtpou Tou L39 stop eTepo-
CuywTtn aoBevoug eu@aviav Tn véco. O1 2 autoi
aoBeveig BpéOnkav €TTiong £TEPOCUYWTES Yia TNV
L39 stop petdAAagn. 'Eva akopn péAog Tou oiko-
yevelakou dévtpou Tou L39 stop opoluywTtn acBe-
vouUG eu@aviCe Tn vooo Kal Bpédnke eTTiong opodu-
ywing via TN PETAAAaEn. H peAéTn TOU OIKOyE-
velakoU dévtpou Tou R14del etepoluywtn acBbe-
voug €0¢ife OTI 5 akoun péAn epdviav Tn vooo.
OMoi o1 Taoyovteg Bpébnkav eTTiong eTepoluyw-
TeG yiIa TNV R14del petdAAagn. Ze dUo atmd Toug
R14del etepoluywiteg aobBeveig eixe ep@uTeuTEi
ATTIVIOWTHG PETG OTTO ETTEICOBIA EPPEVOUTAG KOI-
NlOaKAG Tayxukapdiag kal évag akdoun R14del etepo-
CuywTnNG aoBevAG eixe eppavioel eTEITOOI0 Jn eU-
Mévouaag KOIANIOKAG Taxukapdiag. Katd tnv nxw-
KapdioypaIkr HEAETN BpéBnke 6T oI R14del eTe-
poluywTeg aabeveic gueavifav peTpiou Baduol
oiaraon (LVEDD: 552 mm) kai petpiou BaBuou
ehartwon (LVEF: 42+10%) NG OUCTOAIKNAG Agl-
Toupyiag TNG apioTePNG KolAiag. AvTiBeta ol aoBe-
veig pe Tn petdAAagn L39 stop epgdviCav ocofa-
poU BaBuou diataocn (LVEDD: 652 mm p:0,01)
Kal goBapou Babuou eAATTWON TNG CUCTOAIKNAG
Aeitoupyiog (LVEF: 28+5% p:0,001) Tng apioTe-
PG KOIAIOG, eV Kaveig attd auToug dev €iXe el-
@avioel €TeI0001a KOINIOKAG TAXUKaPdiag. ZupTre-
POCUATIKE, n dIaTaTiKh puokapdioradela o€ a-
oBeveig pe N R14del petdAAaén xapakTnpicetal
Kupiwg amd emeioddia KoINaKAG Taxukapdiag,
evw o¢ aoBeveic pe T L39 stop petdAAagn tng

Qwo@oAauBavng xapaktnpietar amé cofapou
BaBuou diaracn kalr cofapol Babuol eAATTWON
TNG OUCTOAIKNG A&IToupyiag TnG aploTEPAS KOIAIOG
XWPIg €TTEI000I0 KOIANIAGKAG Taxukapdiag. Ta supn-
MoTa auTd KaTadeIKvUOUV OTI Ol QAIVOTUTTIKEG €K-
OnAwWOoEIg BIATATIKAG HUOKOPdIOTTABEInG KabBopilo-
vTal a1Té TOV UTTEUBUVO YIa T VOO0 YOVOTUTTO.

Developments in Genetics of Dilated Myo-
cardiopathy

F. Kolokathis, D. Kremastinos
Attikon University Hospital, Athens, Greece

Key words: Dilated cardiomyopathy, genetic devel-
opments, phospholamban

Dilated cardiomyopathy is considered as a genetic
disease and a number of mutations have been
found to be involved in the disease pathogenesis.
Phospholamban is a myocardial protein that re-
gulates cardiac contractility and the L39 stop and
R14del mutations of Phospholamban gene have
been recently found to be causative for 2 different
dilated cardiomyopathy’s phenotypes. The L39 stop
mutation was identified in 2 Greek patients (1 het-
erozygous and 1 homozygous) with familiar dilated
cardiomyopathy and the R14del mutation was identi-
fied in 1 other Greek patient with also familiar dilated
cardiomyopathy. Two other members of the L39
stop heterozygous patient’s pedigree presented the
disease. Both diseased members were found het-
erozygous for the L39 stop mutation. One other
member of the L39 stop homozygous patient’s pedi-
gree presented the disease that was also found
homozygous for the mutation. Pedigree analysis of
the R14del heterozygous patient revealed that 5
other members presented the disease. All diseased
members were found also heterozygous for the
R14del mutation. Two R14del heterozygous patients
had fitted an AICD after sustained ventricular tachy-
cardia episodes and one other R14del heterozygous
patient had presented non sustain ventricular tachy-
cardia episodes during holter ECG. Echo study rev-
ealed that R14del heterozygous patients presented
mild left ventricular dilatation (LVEDD: 55+2 mm)
and mild left ventricular systolic dysfunction (LVEF:
42+10%). On the contrary L39 stop mutation pa-
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tients presented severe left ventricular dilatation
(LVEDD: 65+2 mm p:0,01) as also as severe left
ventricular systolic dysfunction (LVEF: 28+5%
p:0,001) while none of them had presented Ventri-
cular tachycardia episodes. In conclusion Phospo-
lamban R14del dilated cardiomyopathy mainly char-
acterized by ventricular arrhythmias while L39 stop

dilated cardiomyopathy that is characterized by
severe left ventricular dilatation and systolic dysfun-
ction without ventricular tachycardia episodes.
These findings reveal that the dilated cardiomyo-
pathy phenotype is determined by the causative
genotype.

MeTaBoAég otnv ‘Ek@pacn TG KaApeTikouAivng katd Tn Ne@pikn Tvwon
K. Kutrpéou, IN. Kapaueoivng, M. MepoUAng, A. AAutrépTn, A. Xapwvng
Kévtpa Baoikng ‘Epsuvag kal MeipapatikAg Xeipoupyikng, 10pupa latpofioAoyikwyv Epeuvdv Tng

Akadnuiag ABnvwv

Ivwon opiCetal n dBpoion e§wkuTTdplag ouadiag,
TToU 0dnyei 0 BOUIKEG KAl AEITOUPYIKEG AAAQYEG
o€ TTOMG 6pyava. H ivwon ptropei va gival €181kn
yla T0 TTdoxov Opyavo Kai €18IKr yia TO TTPOKa-
AouUv qiTio. Katd Tn ve@pikr ivwaon, TTapaTnpeeital
abpoion €EWKUTTAPIAG oUaiag Kal UTTEPKUTTAPW-
an, O6TTou oI IVOBAGCTEG TOU OUVOETIKOU I0TOU €i-
val Ta Bagikd KUTTOPa TTOU GUVOEOVTAI JE TNV TTa-
Boyévela. ZTnv TTEPITITWON AUTH UTTAPXOUV evoEi-
&eig Om mpoépxovTtal ev pépel amd emoOnAio-ye-
OgyXUPOTIKN peTéBacn, diadikaoia KaTtd Tnv OTToi-
a Ta VEQPPIKA owAnvapiokd KUTTapa XAvouv Tov
€mMONAIOKO TOUG QQIVOTUTTO KAl ATTOKTOUV Xapa-
KTNPIOTIK& PECEYXUMATIKWY KUTTApwv. Eival atra-
PAITNTO VO KATAVOAOOUUE O€ POPIOKO ETTITTEDO TN
Oladikagia TG avdamTugng TNG VEPPIKAG ivwong,
WOTE VA UTTOPECOUPE VA EVTOTTIOOUPE VEOUG Kal
TTAEOV €18IKOUG OTOXOUG PAPHAKOAOYIKAG TTOPEN-
Baong. Xpnoiyotroifoaue 10 PJOVTEAO TNG HOVO-
TTAEUPNG OUPNTIPIKAG aTTOPPAENG, HOVTEAO XpNOl-
MOTTOINUEVO YIa TN PEAETN AvATTTUENG iviwang TToU
ogeileTal e augnong Trieang. Apoupaiol TUTTOU
Wistar utréotnoav atmoAivwon Tou de€lou oupnTh-
PO, EVW Oav HPAPTUPEG XPnolyoTtroiénkav {wa
61rou n eTTEPPRAON £yIve Xwpig Tn dIEVEPYEIQ ATTO-
epagng. Ta {wa BuaidoTnkav oTig 0, 2 Kai 8 nué-
pPEG peTd TNV emépPaon. H avamTuén tng ivwong
aglohoyr|Onke OTO QWTONIKPOOKOTTIO HE XPWon
Sirius Red. YAIk6 atmd 10 ve@pPIKO QAoI6 Xpnoipo-
TTOINONKE yIa TTPWTEOMIKA avaAuon. lMnkTwuata
Ouo dlatdoewyv xpwaobnkav pye Coomassie Bril-
liant Blue kail KnAideg TToU €0¢€IXvaV TTOIOTIKEG/TTO-
OOTIKEG DIAPOPEG PEAETABNKAV Kal TaUTOTTOIRON-
kKav pe MALDI-TOF-TOF MS. Metagu Twv TTpw-
TEIVWV TTou €8gIXvav oTaBepd UTTEPEKPPOACT KATA
TNV IVWTIKA O1adikacia, PHEAETABNKE TTeEpaITéPW N
KaApeTIKOUAiVN. T va emBefaiwdei n diagpopikn
€KQPOCN TNG KOAPETIKOUAIVNG, VEQPIKA €KXUAI-
opata peAethAOnkav pe avaiuon katd Western.
MoooTtikoTroinon TNG ékppacng €0¢eie OTI N KOA-
PETIKOUAIVN €ival eAdxIoTa avixveloiun ota {wa-
MAPTUPEG, EVW UTTEPEKPPACETAI PIETA aTTO 2 nué-

PEG oupNTNPIKAG aTTOAiVWONG Kal N éKQpacn g
au&davel akOua TTEPICOOTEPO META aTTd 8 NuUEPES
oupnTNPIKAG atroAivwaong. Ta ammoTeAéopaTa autd
emMBeRAIVONKAV PETE OTTO AVOCOIOTOXNMIKI avd-
Auon. Ze ToPéG aTTo CWa PAPTUPES UTTHPXE XAMN-
AO eTTiTTedo €k@pPaoNG TNG KAAPETIKOUAIVNG, €V
o€ ToPEG atmd {wa PETE atmd atmoAivwon 2 kal 8
NUEPWV N €KPPACN ATAV GAPWS auénuévn, Kupi-
w¢g oTta cwAnvapiakd emBbnAiakd kotTapa. Ta
KUTTOPA TWV VEQPIKWY OTTEIPAUATWY dev £de1Eav
Kapia peTaBoAfl oTnv ékepacn TnG KAAPETIKOU-
Aivng. H tmapoloca epyacia atmmoTteAei Tnv TTpwTN
avagopd TTou ouvoéel Ta apXIKG OTAdIa TNG Ve-
PPIKAG ivwong Je TNV €KPPaAcn TNG KAAPETIKOU-
Aivng. H kaApeTikouAivn, pid aoBeoTio-ocuvoed-
pevn TpwrTeivn Yopiakou Bdpoug 60 kD, atroTeAei
onpavtikd Tapdyovra Tou EvdomrAacpuatikou Al-
KTUOU. ‘Exel TapatnpnBei 6T n KAOAPETIKOUAIVN o€
A0oPTIKA €vOOONAIOKA KUTTapa TTpodyel TNV ATTo-
O1aTagn TWV €0TIOKWY CUVOECEWY, PEOW OAANAE-
mopdoewv ue TN BpopuBoaTrovdivn. AuTr n 1816TN-
Ta mMOavév va Taidel poAo katd Tn diadikagia NG
VEQPIKAG ivwaong, 6TTou emBNAIOKA KUTTOPA UQi-
oTavTal €mOnAlo-pyeceyxupaTikny petdpaon. Emo-
MEVWG N KAAPETIKOUAIVN pTTopEi va atroTteAei mla-
vé onuavtiké TTapdyovta oTa TTPWTA OTAdIa TNG
ivwong.

Differential Expression of Calreticulin during
Renal Fibrosis

K.P. Kypreou, P. Karamessinis, M. Peroulis, A.
Alberti, A.S. Charonis

Centers of Basic Research and Experimental
Surgery, Foundation for Biomedical Research of the
Academy of Athens, Greece

Key words: Renal fibrosis, calreticulin, differential
expression

Fibrosis is defined as the accumulation of extracel-
lular matrix, leading to structural and functional alter-
ations of several organs. Fibrosis may be organ-
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specific and stimulus-specific. Renal fibrosis is char-
acterized by the development of fibrotic lesions
where accumulation of extracellular matrix is fol-
lowed by hypercellularity, where intertitial fibroblasts
are principal effector cells. There is strong evidence
that interstitial fibroblasts come from epithelial me-
senchymal trasition, a process in which renal tubular
cells lose their epithelial pheno-type and acquire
new characteristic features of mesenchymal cells. It
is important to decipher in detail at the molecular
level the process of renal fibrosis, in order to dis-
cover novel targets ideal for specific pharmaceutical
intervention. We have used the model of Unilateral
Ureteric Obstruction, a well established model for
pressure-mediated renal fibrosis. Wistar rats were
either sham-operated or ligated and were sacrificed
at 0, 2 and 8 days after right ureteric ligation. The
development of fibrosis was evaluated by light mi-
croscopy using Sirius Red staining. Cortical material
was excised and used for proteomic analysis. 2D
gels were stained with colloidal Coomassie Brilliant
Blue. Gels were scanned, and spots that demon-
strated quantitative and/or qualitative differences
were detected, excised and destained. Following de-
staining the spots were trypsinised. Tryptic digests
were extracted and identified with MALDI-TOF-TOF
MS. Among the proteins that were consistently up-
regulated during the development of fibrosis was
calreticulin. In order to verify this differential expres-
sion of calreticulin, kidney extracts from all groups

were analyzed by western blot. Quantification of
these results showed that calreticulin is practically
undetectable by western blot in control and sham
operated animals for both time intervals, whereas it
is distinctly expressed 2 days after ligation; the ex-
pression at 8 days after ligation is even more pro-
nounced. These results were fur-ther supported by
immunohistochemical analysis; control sections ex-
hibited a mild staining for calreticulin, whereas at 2
days and 8 days there was a distinct upregulation of
the expression in most tubular epithelial cells. How-
ever, glomerular cells did not show any in-crease in
calreticulin expression. This is the first report de-
monstrating a correlation between early stages of
renal fibrosis and calreticulin. Calreticulin, a 60-kD
Ca®" binding protein, is a major component of the
endoplasmic reticulum. It is interesting that, cal-
reticulin has been found, in aortic endothelial cells,
to promote focal adhesion disassembly through in-
teractions with thrombospondin. This process might
also play a role in renal tissues during the fibrotic
process, where epithelial cells may undergo epithe-
lial-mesenchymal transition. Although the precise
mechanism is not know yet, calreticulin could be a
candidate molecule that might be involved in alter-
ation in adhesion of epithelial cells to basement
membrane which may occur in the early stages of
fibrosis.

(Supported by funds from IIBEAA and GGET EPAN
YB/18)

‘Eyxuon Aeogpepoapiung (DF) Meiwver Tnv Mapaywyn IL-6 kai To OZeIdwTIKO
Stress, lNpooTatevovrag Ta Mepapatélwa pe Ofeia HmmaTikn loxaiyia atmmd

MoAuopyavikr Avettdpkela Kal SIRS

A. B)\axc’xKog1, N. ApKaéénou)\ogz, s. Siaodkou®, T. KU)O'TO'ITGVGYI(DTOU1, A. Ka-

K)\apdvng3, B. Epupvubmg2

Arrikov MavemoTtnuiakd Noookouegio, 2Apera/’elo MavemoTtnuiakd Noookopgio kai **Qvdaoelo

Kapdioxeipoupyikd Kévipo, ABrva, EAAGG

Eioaywyn: 'Exoupe Ndn O¢igel, TTwg n XnAIKA ouaoi-
a DF xopnyoupevn TrepieyxeipnTik@ o aoBeveig
TToU UTTOBAABNKAV O copTOCTEQAVIAia TTAPAKAW-
Yn TTPOCTATEUCE TO PUOKAPDIO KAl ETTITAXUVE TNV
avavnyn Tou PETA TNV €EWOWMATIKI KUKAOPOpIa.
OeAfoauE va ETTEKTEIVOUUE QUTEG TIG TTAPATNPEN-
oI o€ AANEG QAEYMOVWOEIG KATOOTACEIG, OTTWG
gival n moAuopyavikry averrdpkeia (MA) kai n ou-
oTNUATIK @Aeypovwdng avtidpacon (ZPA), tou
ouvodeUel TNV ogia NTTATIKA 10XaIMia Kal aveTTap-
Kela. MéBodog: 14 xoipor (20-25 kg) avaiobnTo-
ToInénkav, dIaowWANvVWOnKav Kal PTKav o€ pn-
XOVIKO aepIoud, OTTou Kal diatnprénkav yia 24
wpeg. Ofeia nmmaTIKA 1I0XAIMIO KAl AVETTAPKEIT
TIPOKANONKE PE TNV TTEPIOECN TOU NTTATOdWEKA-
OaKTUAIKOU OUVOETOU Kal TNV TEAIKOTTAAyIa ava-

OTOPWON TNG TTUAQiag pe TNV KATw KoiAn QAERa.
MeTd 10 Xelpoupyeio Ta wa evudATWVOVTAV MHE
KOA\ogI1dr} kal KpuoTaAAika diaAlpata (5 mi/kg/
wpa) Kal xwpiodbnkav o€ dU0 OPAdES: TNV OUAda
oeopepotapivng (Oudda DF, n=7), Tou éAaBe €y-
xuon 3 g DF og @uaioloyikd opd Kal Tnv oudda
eAéyxou (Ouada E, n=7), Tou éAafe QualioAoyikd
0p0. MeTeyXeIpnNTIKA €AEYXOVTAV QIUODSUVAUIKEG,
QAIMOTOAOYIKEG Kal BIOXNMIKEG TTAPAMPETPOI, Ol KUT-
Tokiveg IL-6, IL-8, IL-1, IL-10, TNFa, kaBwg Kai
10 MDA, 10U atroTeAei OgikTn TOu OEEIBWTIKOU
stress. Ta atmmoteAéopata ek@dafovral cav péon
TiuA £ SD. ArroreAéopara: Evw apyikd kai ol dUo
ouadeg e€eAicoovtav TTapAAANAa kal duola, PETA
TIG 12-18 wpeg Ta Teipapardlwa otnv Opdada E
eppaviCav supfuata ZPA kar MA, v Ta {wa
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otnv Opdda DF Arav OXEeTIKA TTpOOTATEUMEVA.
JuyKekpIPéva, oTIG 18 WPEG PETA TO XEIPOUPYEIO N
Opdda DF, oe ouykpion pe tnv Opdda E, eixe
upnAdTepn péon Trieon (98,04/-15,9 vs 69,9+/-
15,8 mmHg*, p<0,004), xaunAdétepn evdokpdvia
mieon (18.1+/-8.6 vs 32.7+/-13.4 mmHg*, p
<0,032), uwnAdTepn Tieon OIRBNONG OTOV €YKE-
@aho (76,4+/-16,4 vs 37,1+/-256 mmHg*, p
<0.006), xaunAoétepa emimeda apypwviog (114+34
vs 7154218, p<0,01), hiKpdTEPN AEUKOKUTTAPWON
(17428+2423 vs 22320+£1724, p<0,05) kar Aiyo-
Tepn OpopPorrevia (35757154234 vs 237400
+44793, p<0,05). To MDA 1ng Opuddag DF
augnbnke Aiydtepo améd 6,1 atnv Ouada E (16%
vs 74%, p<0,.05) kai Ta emieda IL-6 TTapéueivav
oe xaunAd emimmeda poévo otnv Opdda DF (otn
12n wpa 33.23+/-29 vs 520+/-298 pg/ml*,
p<0.003 kai omnv 24n wpa 13.07+/-22.08 vs
464+/-374 pg/ml*, p<0,015). O1 GAAEG KUTTOKIVEG
Oev dlé@epav onUAvTIKG PeTalu Twv Ouddwv. H
Broyia ATTaTog £d€1EE TTAPOUOIO OAOKANPWTIKA VE-
Kpwaon Kal oTig dUo Opddeg, evw n Biogia veppou
£€0€1e oeia owAnvaplakn vékpwaon otnv Oudada
E, aAMda T1éAeia mpooTtacia otnv Opdda DF.
suumépacua: H éyxuon DF og Treipaparélwa e
oggio nNTTaATIKA 10XaIYia, PEIWVEI TNV TTapaywyn
NG TTPOPAEYPOVWAOUG KUTTOKIVNG IL-6, peiwvel
TO O&EIOWTIKO stress kal TTpoaTaTelel Ta {Wa aTTd
v ZPA kai Tnv MA, TTou Katd Kavova ouvodeU-
OuV TNV o&gia NTTATIKA avETTAPKEIQ.

Deferoxamine Infusion Attenuates -6 Pro-
duction and SIRS in a Swine Model of Multi-
organ Failure after Acute Hepatic Ischemia

D. Vlahakos', N. Arkadopoulos?, S. Siasiakou?,
G. Kostopanagiotou1, L. Kaklamanis®, V. Smyr-
niotis®

'Attikon University Hospital, ?Aretaieion University
Hos-pital and Onassis Cardiac Surgery Center,
Athens, Greece

Key words: Deferoxamine, infusion, cytokine IL-6,
Production, Systemic Inflammatory Response Syn-
drome, swine model, multiorgan failure, acute
hepatic ischemia

Introduction: In a previous study we have demon-
strated enhanced myocardial protection and better
post-ischemic recovery in patients undergoing
CABG using a periopertative infusion of the iron
chelator deferoxamine (DF). To expand this obser-
vation to other inflammatory processes we tested if
DF infusion protects pigs from Systemic Inflamma-
tory Response Syndrome (SIRS) and multiorgan
failure (MOF) after acute hepatic ischemia. Methods:
14 pigs (20-25 kg) were anesthetized, cannulated
and mechanically ventilated. Acute liver failure (ALF)
was introduced by complete legation of the hepato-
duodenal ligament and an end-to-side portacaval
anastomosis. Postoperatively, animals were kept on
continuous IV hydration (5 mL/kg/hr) and were ran-
domized in two groups. The study group (Group DF,
n=7) received infusion of 3 g DF in normal saline.
The control group (Group C, n=7) received an infu-
sion of normal saline. Postoperative monitoring in-
cluded measurements of hemodynamic, hemato-
logical and biochemical parameters. Serum IL-6, IL-
8, IL-1, IL-10, TNFa and malondialdehyde (MDA)
were measured every 6 h. All animals were eutha-
nized after 24 h and biopsies were taken from liver
and kidney. Data are reported as mean + SD. Re-
sults: At 18 hrs postoperatively, animals in Group
DF had higher mean arterial pressure (98.0+/-15.9
vs. 69.9+/-15.8 mmHg*, p<0.004), lower intracranial

pressure (18.1+/-8.6 vs. 32.7+/-13.4 mmHg*,
p<0.032), higher cerebral perfusion pressure
(76.4+/-16.4 vs. 37.1+/-25.6 mmHg*, p<0.006),

lower ammonia levels (114134 vs 7151218, p<0.01),
lower WBC (17428+£2423 vs 22320+1724, p<0.05)
and higher PLT's count (357571154234 vs
237400444793, p<0.05) compared to controls. In
Group DF serum malondialdehyde values increased
less compared to controls (16% vs. 74%, p<0.05),
while serum IL-6 values remained lower both at 12
(33.23+4/-29 vs. 520+/-298 pg/ml*, p<0.003) and 24
hrs (13.07+/-22.08 vs. 464+/-374 pg/ml*, p<0.015).
Other cytokines did not differ significantly between
the groups. Liver biopsies showed complete hepatic
necrosis in both groups. Kidney biopsies showed
acute tubular necrosis in Group C, but complete
protection in Group DF. Conclusion: DF infusion
ameliorates IL-6 and oxygen free radical production
and protects pigs with acute hepatic ischemia from
SIRS and MOF.

Mupnvikdg Ytrodoxéag Tng Oupeocldikig Oppovng A1l: Néog PapuakoAoyikdg
2T10X0¢6 yia KapdiotrpooTtacoia kal ‘EAeyxo Tou ZwpaTikoUu Bdpoug
K. Mavtog, I. Moupoulng, X. Zuvapng, A. Kokkivog, A.B. KOKKIVOG

Epyaotipio ®apuakoloyiag, latpiky ZxoA ABnviv kai 17 Kapdiohoyiky KAvikA, Qudoeio
Kapdioxeipoupyikd Kévipo, MavemoTtiuio ABnvwyv

Al0QopETIKEG AgITOUpPYieG TwV UTTOdOXEWV TNG Bu-
peoeIdIkAg opuovnsg a (TRa) kai B (TRB) éxouv

avayvwploTei TeAeuTaia kal atrodidovTal €iTe o€
OlAQOPIKN IOTIKA EVIOTTION | O€ TTPAYMATIKEG AEI-
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TOUPYIKEG Blapopég Twv duo Icopoppwyv. O TRs
ouvdEovTal JE TN JETaypa®n SIAQOPETIKWY YoVvIdi-
wv Kal pgeooAaBouv SIaQOPETIKEG (PUTIONOYIKEG
Aerroupyieg. Algpeuvroaye TIG TBAVEG QUTIOAOYI-
KEG OQUVETTEIEG TNG EKAEKTIKAG avacoToARg Tou al
uttodoxéa Tng Bupeocldikng opudvng oTo KAPDI-
ayyeloko Kal To PETABOAICUO pe oTdXO TNV avd-
TITUgN VEWV QAPPAKOAOYIKWY OTOXWYV YIa TIG KAp-
Olakég TrabAoelg. Apovedapovn, éva Trapdywyo
TNG apI0dapPOVNG HE IB1IOTNTEG EKAEKTIKOU avVTayW-
viot) Tou TRa1 (90 mg/kg, pia @opd TNV nuépa)
xopnynonke yia 2 eBdouddeg oe emipyueg Wistar
(DRON), evw €TTiHUEG OTOUG OTTOIOUG XOopNyHOnKe
0,6% peBUAOTEANOUAGLN xpnaiyoTroInenkav wg
papTupeg (CONT). YToBupeocidiouog (HYPO)
TTPOKARBNKE pE XOopriynon TPOTTUABEIOUPOKIANG
(0,05%). Amopovwbeioeg kapdiég Twv opddwv
DRON kai CONT &iatrotioTnkav karta Langen-
dorff ka1 uTToBARBNKav oe 20 min OAIKr) I0XaIYia
pNdevikng pong (1) kal 45 min eavaiyatwon (R).
Ta emimeda TNG T3z ATAV TTAPOMPOIO OTIG OPAOES
CONT kai DRON. H a-puocivn Bapeidg aAucou
(a-MHC) peiwdbnke otn DRON opdda, p<0,05
evw N B-puoaoivn Bapeidg ahucou (B-MHC) kai n
ca’ “.ATPaon (SERCA) fiTav TTapduoIES HE TNV
CONT opdda. £tnv HYPO opdda, n a-MHC kai n
SERCA pewbnkav evww n B-MHC augnbnke,
p<0,05. Ztnv oudda DRON n kapdiakr ouxvoTtn-
T, N MEBIOXaIPIKA TEAOBIAOTOAIKA TTiEON TNG apI-
oTepds Kolhiag kar n ateAeubépwaon LDH Atav
onMavTikG peiwpéves. H 1oxaipgik ouaTtraon Atav
aveoTaApévn, evw n BaoIiKf CUCTAATIKOTATA TTA-
pouciace pIkpr peiwon. Ta armoteAéopara autd
d¢gixvouv 0TI n avaoToAr] Tou TRa1 utrodoxéa
odnyei 0g KOPSIOTTPOCTACIO TTPOKOAWVTAG EKAE-
KTIKG 10TIKO UTTOBUPEOEIBIONS, XWPIG ONUAVTIKN
apvnTikA 1IvoTpoTn dpdon. EmrAéov, TTapatnpn-
Onkav onuavTikés aAAayég TOGO OTnv TTPOGANYN
@ayntou 600 Kal cwaTikoUu Bdpoug. Kai o1 duo
QUTOI TTAPAPETPOI PEIWBNKAV CNUAVTIKA HE TNV
avactoAl Tou TRa1, evw n xopriynon opove-
dapévng padi pye Bupotivn avéaTelle TNV augnon
NG 6pegng Kal TNG KapdIOoKAG ouxvoTnTag TTou
TIPOKOAEI N TeAeuTaia. AuTO €ixe wg aTTOTEAEOUA
TNV €KOECNUACMPEVN UEiwaN Tou CwaTIKOU Bd-
pouG. Zuumepaouarikd, n onuartodoTIKr 004G TNG
BupeoeIBIKAG OpUOVNG UTTOPEI va PUBUIOTE eKAE-
KTIK& OTO €TTiITTES0 TWV BUPEOEIDIKWYV UTTOOOXEWYV
ME ONUAVTIKEG QUOIOAOYIKEG Kal BepaTTEUTIKEG
TIPOEKTAOEIG. OQUPEOEIBIKG avaAloya Exouv dnui-
oupynBei kal KAIVIKEG peEAéTEG BpiokovTal AdN o€
eCENIEN.

Thyroid Hormone Receptor A1: A New Phar-
macological Target for Cardioprotection and
Body Weight Control

C. Pantos, |. Mourouzis, Ch. Xinaris, A. Kokkinos,
D.V. Cokkinos

Dept of Pharmacology, Mediacal School of Athens,
and Onassis Cardiac Surgery Center

Key words: Thyroid hormone receptor a, cardiopro-
tection, body weight control, Dronedarone, Wistar rats

A differential function for thyroid hormone receptor a
(TRa ) and B (TRP) is now recognized and depends
on isoform tissue localization or on true isoform
functional differences. TRs couple to the transcrip-
tion of different genes and ultimately mediate differ-
ent physiological functions. We have recently inve-
stigated whether pharmacological blockade of the
receptor a1 (TRa1) has possible physiological con-
sequences on the cardiovascular system and meta-
bolism in the hope of developing new pharmacolo-
gical treatments for heart diseases. Dronedarone,
an amiodarone-like compound which has been
shown to preferentially antagonize thyroid hormone
binding to thyroid hormone receptor a1 (TRa1), was
given in Wistar rats (90 mg/kg, once daily (od) for 2
weeks) (DRON), while untreated animals served as
controls (CONT). Hypothyroidism (HYPO) was indu-
ced by propylthiouracil administration. Isolated rat
hearts were perfused in Langendorff mode and
subjected to 20 minutes of zero-flow global ischemia
(1) followed by 45 minutes of reperfusion (R). 3,5,3-
triiodothyronine in plasma remained unchanged. a-
myosin heavy chain (a-MHC) decreased in DRON
while B-myosin heavy chain (3-MHC) and sarcopla-
smic reticulum Ca?* adenosine triphosphatase
(ATPase) expression (SERCA) was similar to
CONT. In HYPO, a-MHC and SERCA were decrea-
sed while B-MHC was increased. Myocardial glyco-
gen content was increased in both DRON and
HYPO. In DRON, resting heart rate, postischemic
left ventricular enddiastolic pressure and lactate de-
hydrogenase release (IU/L min) after I/R were re-
duced and ischemic contracture was significantly
suppressed, while baseline contractility was slightly
affected. These data indicate that TRa1 blockade
leads to selective hypothyroidism and protects the
heart from ischemic injury without significant negati-
ve inotopic effects as this observed in hypothyroi-
dism. Furthermore, important changes in food in-
take and body weight gain were observed. They
were both found to be significantly decreased after
TRa1 blockade, while coadministration of droneda-
rone and thyroid hormone prevented the increase in
food intake and heart rate caused by thyroid hormo-
ne alone. This resulted in a marked reduction in bo-
dy weight. Thus, thyroid hormone signalling can be
selectively manipulated with important physiological
and therapeutic consequences. Thyroid analogs
have now been developed and clinical trials are
underway.
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Metallomacrocycles as Photosensitizers for Photodynamic Therapy (PDT) Me-
dicinal Purposes
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O1 xnuikoi TTapdyovTeg TTou PTTopoUV va BeATIw-
OOUV 1] VO EVOUVOUWOOUV TNV aTTOTEAECUOATIKOTN-
Ta TWV SIAPOPWV BEPATTEILY ATTOTEAOUV ONUAVTI-
KO Topéa evlIa@EPOVTOG TOCO YIa TOUG 1aTPIKOUG
XNMIKOUG 600 Kal yia Toug 1atpoug (1). Tétolol Tra-
payovTeg Oxl JOVO UTTopoUV va KOTOGTHOOUV TIG
UTTAPXOUCEG HOPQPEG BepaTTeEiag aTTOTEAECHATIKO-
TEPEG Kal TIG OIAPOPEG TTEIPANATIKEG OepaTTEieEg
Biwoipeg, aAAG PTTOPOUV €TTIONG, UTTO YEVIKEUME-
vn €vvola, va TTapEXOUV TIG TTANPOPOPIES YIa TOV
TPOTTO 6pdong Twv JIAPopwY BEPATTEIV TWV
oTroiwv XnuIkA ) BloAoyikA Baon dpdong Trapa-
MEVEI QVETTOPKWGS KaTavonTh. Z& autd Ta axoAiq,
N KAGON TwV PETAAOPAKPOKUKAIKWYV, QOIVOUEVIKA
IOXUPWV TTapayovtwy, oulnteital (2-5). Autd ta
OUCTAMOTA, TWPA OE TIPOXWPENUEVA OTAdIO KAIVI-
KWV BOKINWYV o€ d1apopeg aaBEveieg, uTTdo)ovTal
TN BeATiwon TG akTivoBepatreiag Tou Kapkivou,
EVW EMTPETTOUV, ) OKOUA Kal gvioXUouv, Tn Qw-
Toduvapikr Bepartreia Tou Kapkivou, TnG abnpo-
OKARPWONG, TWV aoBEVEIWV TOU au@QIBANCTPOEIDN
Kal aAAoU.

Chemical agents that can improve or potentiate the
efficacy of various therapies constitute an important
area of interest to medicinal chemists and medical
doctors alike (1). Such agents not only can make
existing treatment modalities more effective and
render various experimental therapies viable, they
can also, in a more generalized sense, provide in-

sights into the mode of action of various treatments
whose chemical or biological basis for action re-
mains poorly understood. In this commentary, the
class of metallomacrocycles of seemingly powerful
agents is discussed (2-5). These systems, now in
advanced stages of clinical testing in various di-
seases, show promise in making radiation-based
cancer therapy more effective, while enabling, or
even enhancing, photodynamic treatment methods
of cancer, atherosclerosis, retinal diseases and else-
where.
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With the objective of linking molecular profiles to
biology, and specifically to identify pathways in-

g
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volved in disease pathogenesis, tissue defence
and repair during the development of neuroin-



8° SYNEAPIO IATPIKHS XHMEIAS: SXEAIASMOZX KAl ANATTTY=H ®APMAKEYTIKQN MPOIONTQN, MATPA, EAAAS, 2007 39

flammation and neurodegeneration diseases in
the CNS, our aim is to apply bioinformatics tools
to organize gene expression data from different
mouse disease models and to identify genes
specific for individual diseases as well as com-
monly expressed genes that are likely to be
involved in brain defence and repair. Four dif-
ferent mouse models of neuroinflammation and
neurodegeneration were used (MOG3s.55 induced
EAE for MS, Tg6074 TNF transgenics for MS,
TgAPP23 transgenics for Alzheimer's disease,
and permanent focal ischemia for stroke) and
wild-type control mice, all on the C57BL/6 genetic
background. A 27K element cDNA microarray re-

presenting a significant fraction of the genes en-
coded in the mouse genome was used to analyse
gene expression at different time-points across
the progression of each disease. Functional an-
notation and categorization of the genes that are
differentially expressed in each disease compa-
red to normal tissue was performed as well as 2-
way, 3-way and 4-way comparisons between di-
seases to reveal overlapping as well as uniquely
expressed genes. We aim to use this data to
define the mechanisms of disease pathogenesis
and to identify novel therapeutic targets and to
proceed with in vivo testing their efficacy in
halting disease progression.

20vBeon [7,8]Zuptrukvwpévwy Koupapivikwy Mapaywywyv kar MeAétn g

BioAoyikng Toug Apaong
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21a TAQiol0 TOUu EvOIQQEPOVTOG MHOAG yia TN
OUVOEON OUPTTUKVWHEVWY KOUUOPIVIKWY TTopa-
YWYWV Kal TN HEAETN avTIQAEYUOVWOOUG Kal avTI-
0ZeIdWTIKAG TOUG OpAcNnG, MEAETABNKav avTIdPd-
o€1g Twv 4-udpouivdohiou (1), 2,3-81udpo-2,2-01-
MEBUA-7-BevlopoupavoAing (5) kai 5,6,7,8-teTpa-
udpo-1-vapboAng (7) pye DMAD (2) Trapouacia
PhsP (3), Tou odAynoav otn olvBeon Twv Kou-
MOPIVIKWY TTapaywywyv 4, 6 kai 8 avtigTtoixa. Ei-
ONG TTOPOCKEUACONKAV TTaPAYwWYA TOUG UTTOKOTE-
otnuéva otov Bev{oAikd SakTUAIO. O1 VvEES evw-
o€Ig SOKINAOTNKAV yia TNV in vitro IKavéTnTd Toug
i) va aAAnAemIOpoUv Pe TNV eAeUBepn oTaBEPN Pi-
Ca Tou 1,1-0ipaivulo-TTikpudpaluAiou (DPPH), ii)
va avaoTéhouv Tn AImdIKA uttepoeidwon, iii) va

Oeapelouv TO UTTEPOEEIBIKG avidy, iv) va avaoTé-
Aouv Tn dpdon TG QUTIKAG AImoguyovaaong Kai v)
yla TV in vivo 1KavéTnTd TOUG Va avaoTéAOUV TO
oidnua Tou AKkpou TTOOOG ETTIUUA, TTOU ETTAYETAI
atré evOOdEPUIKNA XOPryNnon Kappayevivng.

EYXAPISTIEZ: EipgaoTe €UYVWMOVEG yia Tn  Xpn-
paTod4TNoN TNG TTAPoUCag EPEUVNTIKAG TTPOCTIA-BeIag
améd 10 Tpdypauua NMYOAITOPAZ Il ota mAaiocia Tou
EMEAEK II.

Synthesis and Biological Evaluation of [7,8]-
Fused Coumarin Derivatives
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As a part of our interest concerning the synthesis of
fused coumarin derivatives and the study of their
anti-inflammatory and antioxidant activities we stu-
died reactions of 4-hydroxyindole (7), 2,3-dihydro-
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2,2-dimethyl-7-benzofuranol (5) and 5,6,7,8-tetrahy-
dro-1-naphthol (7) with DMAD (2) in the presence of
PhsP (3). From these reactions we received the cou-
marin derivatives 4, 6 and 8. It has been also pre-
pared derivatives of 4, 6 and 8 substituted in the
benzene ring. The new compounds were tested in

vitro for their ability: i) to interact with 1,1-diphenyl-2-
picryl-hydrazyl (DPPH) stable free radical, ii) to in-
hibit lipid peroxidation, iii) to scavenge the super-
oxide anion, iv) to inhibit the activity of soybean li-
poxygenase and v) to inhibit in vivo the carragenin
induced rat paw edema.

Epeuvnriké — Meipapamikd Tunua ELPEN ®apuoakeuTikhig Biounxaviag: Mao-
pouciaon ApacTnpIoTATWY Kal ZTATIOTIKWY a1td Tov Md&io Tou 1996 £wg Tov

AeképBpio Tou 2006
AmréoTohog E. Matraiédng

AieuBuvtiig, Epeuvnrikol — [lMeipapatikou Tunuatog ELPEN A.E., AvamAnpwtig KaBnyntig
(407/80) Tunpatog EmoTtriung Twv YAikwy, MavemoTtnuiou Matpwv

To Epeuvntiké - Meipapatiké Tunua g ELPEN
10pUBNKe Tov Mdio Tou 1996. Q¢ TuAua éxer ava-
TITOEEl TTOIKIAEG OpaCTNPIOTNTEG €PEUVNTIKOU KOl
EKTTAIOEUTIKOU XapPaKTpa. AIoBETEl €yKATAOTA-
O€Ig KAl €E0TTAIOUO yia TNV TTpayuaToTToinon Pio-
IOTPIKNAG KaI TTPO-KAIVIKNG QAPUAKEUTIKNAG £PEUVAG
KaBwWGg Kal yia TNV UAOTTOINON EKTTAIBEUTIKWY TTPO-
ypapudtwy. Apactnpidtnres: (a) EmoTtnuovikh —
EPEUVNTIKN ouvepyacoia pe KAIVIKEG Twv laTpikwv
ZxoAwv Twv EAAnvikwv lMavemmotnuiokwy 16pu-
MaTwy, KabBwg Kal ge KAvikég Tou EBvikoU ZuoTh-
paTog Yyeiag, aAAd kal Tou ISIwTIKOU Touéa. (B)
Opydvwaon kal uAoTToinan EeKTTAIOEUTIKWY TTPO-
YPOMMATWY yia €IBIKEUOPEVOUG KOl EIDIKEUNEVOUG
I0TpoUG. (y) YAotroinon Treipapatikou  PEPOUG
TTpoypappdaTwy oTa otroia cuppetéxel n ELPEN
KQl TTOU TTPOEPXOVTAl ATTO ETTIXOPNYAOEIS TNG [e-
viKig Mpapparteiag ‘Epeuvag kar Texvoloyiog kai
NS Eupwrrdikrg ‘Evwong. (8) MpokAivikég (in vi-
VO) TTEIPAMATIKEG OOKIUEG VEWV pOpiwv OTToU N
Etaipeia €xel Ta ammokA€IoTIKG SIKQIWPATA XPAOE-
WG Toug (TTaTévTeg). (€) EmOTNUOVIKA KAl avaAuTI-
K evnuépwon KAIVIKWYV, 10TpwV Kal GAAwvV ETTI-
oTnuévwy, 6TTwg kal Popéwv, yia To PYoaTACIO
NG ETtaipeiag kar Toug kavdveg Aeitoupyiag Tou.
2ranarik@: Amé Tov Mdio tou 1996 €wg Kal Tov
AekéuBpio Tou 2006, €xouv TTpayuaTOTTOINOE]
>10.000 Treipduara. AvaAuTikd: (a) TTeipduaTa Je
™ XpnAon xoipwv wg {wikwv TTpoTuTTwy ~19%,
(B) Treipduara pe TN XpAoN KovikAwv wg {WIKWV
mpotUTTwy ~39%, (y) Teipduara pe T Xpron
apoupaiwy wg WKWV TTPOTUTTWY ~42%. Arore-
Aéouara: Ta Teipduara autd agopolcav OTnv
uhoTroinon TrepiIoadTEpWY TWV 100 TTPWTOKOAAWV
Ta oTroia YE Tn o€Ipd Toug ATaV £PEUVNTIKA TTPO-
ypAuPaTa 1] UTTO €KTTOVNON OIOAKTOPIKEG dIATPI-
Béc. Ta exTaIdEUTIKA Mag Trpoypduuata  (Ad-
vanced Pediatric Life Support, Ta diebvr] Zepiva-
pla AQTTOPOCKOTTIKAG XEIPOUPYIKNAG e TO MaveTi-
otipio ABnvwy kal Tnv Eupwtraikr Etaipeia Aa-

TTAPOOKOTIIKAG XeIPOupyIKrg, To Oupoloyikd, TO
luvaikoAoyikd, 1o TMAAOTIKAG XeIPOupyIKAG K.4.)
KaTéXouV TO 25% Twv TTEIPAUATWY PE XPrion Xoi-
pwv w¢ {wikwv TTpoTUTwy. O KGVIKAOI Kal oI a-
poupaiol xpnoiuoTToIntnkav yia Ta BaciKa Kal Ta
TTpoXwpENUéva aedivapia MIKPOXEIPOUPYIKAG. A-
6 10 1996 éxouv exTTOVNOEi TTEPICOOTEPES ATTO
90 d1dakTopikEG dlaTpIBEg kal 9 Masters. To TuA-
Ma éxer TiunBei pe 35 Bpafeia oe eAAnvIKA Kai
01e6vry ouvédpia. Etriong, o 2005 ¢éAafe 1o Bpa-
Beio ‘Epeuvag kal TexvoAloyikng AvAamTuéng Tou
Eptropikou kai Biounyxavikou EmigeAntnpiou Abn-
VWV, TO OTTOIO yIO TTPWTN QOPA aTTOVEURBNKE o€
Epeuvntiké TuRua gapuakeuTikAG ETaipeiag atnv
EANGSa. To EpeuvnTiké - Meipapatikd TuAua givai
péNog Tou International Council for Laboratory
Animal Science (ICLAS). Até Tov lavoudpio Tou
2007, to Tunua BpiokeTal OTIG VEEG TOU EYKATA-
otaoelg 1.000 1.4, pe TTOAAG VEa €pyaaThpIa Kal
ouvatdTtnTeS. To Epeuvntikd — Meipapatiké TuRua
™G ELPEN atroTeAei éva emiTuxéG TTPOTUTTO £PEU-
VNTIKAG KAl EKTTAIBEUTIKAG dpacTnpIdTnTag OTOV
IBIWTIKG TopEa Kal EIBIKOTEPA OTNV TTAPAYWYIKA
Biounxavia. H epyacia pag otnpiletal oTa eupw-
TTaiKG TTPOTUTTA KAl OTIG avTioToIXeG BeauoBeTn-
MEVEG apxEG Kal Kavoveg AsiToupyiag.
Experimental - Research Department ELPEN
Pharmaceuticals. Presentation of Activities and
Statistics from May 1996 to December 2006

Apostolos E. Papalois

Experimental-Research Department ELPEN Phar-
maceuticals; Associate Professor (407/80) Depart-
ment of Materials Science, University of Patras

Key words: Elpen Pharmaceuticals, research, ac-
tivities, statistics, results

The Experimental — Research Department of Elpen
Pharmaceuticals was established in 1996. It has de-
veloped a great progress and activities since 1996
with lab facilities and equipment for biomedical and
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pharmaceutical research as well as for training pro-
jects with other Institutions. Activities: (i) Scientific
cooperations with Clinics of Hellenic Universities
and National Health System, (ii) training for skilled
and trainee doctors, (iii) Experimental performances
of programs concerning Elpen S.A. projects’ with the
General Secretariat of Research and Technology
and the European Union; (iv) Preclinical (in vivo) ex-
perimental research on new molecules where Elpen
also keeps exclusive rights; (v) Scientific informa-
tion about Clinics, doctors and other scientists con-
cerning the proper industrial operations of Elpen
S.A. Statistics — Results: From May 1996 to Decem-
ber 2006, there has been accomplished >10.000 ex-
periments. The analytical scale of these experiments
is the following below: (i) experiments with the use
of pigs as animal model keep ~19%; (ii) experiments
with the use of rabbits as animal model keep ~39%;
(iii) experiments with the use of rats as animal model
keep ~42%. Results: The results constitute a signi-
ficant part of more than 100 protocols which has to
do with research projects, scientific programs and

elaboration of PhD Thesis. The training workshops
(Advanced Pediatric Life Support, Laparoscopic Sur-
gery with the Univer-sity of Athens and the Euro-
pean Association of Endoscopic Surgery, Urology,
Gynecology and other medical specialties) keep
~25% of the total amount of pigs that have been
used. Rabbits and rats were used for the Basic and
Advanced Seminars of Microsurgery. Since 1996,
more that 90 PhD Thesis and Master Degrees have
been carried out or are still to be proceeded.
Furthermore, the Lab of Elpen S.A. has been awar-
ded with 35 prizes in Hellenic and International Sci-
entific Congresses as well as from the Athens
Chamber of Commerce and Industry. The Depart-
ment is member of ICLAS (International Council for
Laboratory Animal Science). The Experimental —
Research Department of the Elpen S.A. is a suc-
cessful model of private industry with high participa-
tion in scientific projects. This eligible job model is
based on the European Union’s Principles and Re-
gulations for scientific research and training.

Avoooloyikég Atrokpioelg Memmdikwy AvaAdywyv Tou Emtoétrou Tng BaoikAg
Mpwreivng TNG MugAivng Mbpgs.og (Mpappika kai KukAIka) oe SJL/J MNovrTikia

Mapia Karodpa'?, Mewpyioc Aepdoc®, Oewdopog ToéAioc?, lwavvne Marcolkag® Kal

Bdow AtrooTtoAotroUAou

'Burnet Institute at Austin, Immunology and Vaccine Laboratory, Studley Road, Heidelberg,
VIC, 3084, Australia. 2Tpr’1pa Xnueiag, Topéag Opyavikng Xnuegiag, Bioxnueiag kar uoikwv
Mpoiévtwy, MavemoTtAuio Matpwy, 26500 MaTpa, EANGG

H 2kArjpuvon Katd MAdkag (ZKIM), eivar xpovia
aocBéveia Tou KevipikoU NeupikoU ZuoTAparog,
TTOU XapakTtnpietal ammé TOTTKA dINBApara pa-
Kpo@daywv Kal T KUTTApwv, OTTOMUEAIVOTTOINON
Kal atmWAEIa TNG VEUPOAOYIKAG Aeitoupyiag. Exel
EMKPATACEI N avTiAnwn 6T TTPOKEITAI yIa AUTOd-
voon acBéveia, TTou TrupodoTeiTal amé CD4+ T
Aep@oKUTTOPa avTiyovoeldika yia 1o KNZ. YTro-
WYAGIa autoavTiyova TrePIAAPBAVOUV GUOTOTIKG
NS MueAivng (Myelin Basic Protein, MBP) kai n
Mpwteohmdiky Mpwrteivn  (Proteolipid Protein,
PLP). Z0yxpoveg BepatreuTIKEG TTPOCEYYIOEIG TNG
2K TrepiAapBdvouv 10 oxediaoud Kal TN XpAon
TETTIOIKWY avoAOdywv TIOU OXeTiCovTal WeE TNV
acBévela, WOTE va XPNOoIMoTToiNBolv TEAIKA WG
QAVOCOOPUBUIOTIKA QAPUOKA. ZTNV TTapouaa JeAE-
TN, OXedIAOTNKAV KAl oUuVTEBNKaAv TTETTTIOIKG avd-
Aoya Tou Emitétmou tng BaoikAg MpwTteivng Tng
MueAivng, MBPg3.99 pe aAAayég o€ Béoeig KAeIdId,
ME OKOTIO va emITEUXOEI KAAUTEPN CUVOEDT ME TO
TpIJopIokS® GUUTTOAOKO. Ta avaAoya autd i) ava-
peixBnkav pe Complete Freund’s Adjuvant (CFA)
Kal PUBMIOTIKO O1dAupa ewagopikwy (PBS) kai
Ta TTOVTIKIO €vEBNKavV HIa @opd ii) Ta TTETTIOIKA

avéAhoya oulelybnkav pe avnypévn gavvavn pé-
ow KLH linker kai Ta trovTikia gvéBnkav dUo @o-
pEG (Nuépeg 0, 14). OnAukda SJL/J trovTikia evéBn-
Kav utroddpia oTn Bdaon TG oupdg. Tnv 28"
nUépa Ta TTovTiKia Bavatwnkav kal T Aeu@OoKUT-
Tapa atmmopovwinkav atrd Ta oTTANVoKUTTApPA, HE
OKOTIO va €£ETAOTEI N TTAPAYWYH KUTTOPOKIVWV
(Th1/Th2). H éxkpion IFN-y kai IL-4 peTpABnKe pe
ELISpot Treipapa kar n Tapaywyr aviicwuaTwy
ME €vCUPOOUVOETN avoooTTpocpo@nTiK HEBOdO,
ELISA. NMapatnpricape 611 n xprion CFA yia avo-
ogotroinon Trapdyel xaunAa emimeda IFN-y kai IL-
4, ge avtiBean n xprion TeTTIOIKWY avaAdywv (al-
tered peptide ligands) ouleUypeva pe avnypévn
Mavvavn mrapdyouv uwnAda emitreda IL-4 kal kaBo-
Aou IFN-y. Emiong, n Trapaywyr] QvTiICWPATWY
(lgG total, IgG1, Ig2a kai IgM) évavtl Twv OAwv
Twv TETTIOIKWY avaAdywv peAetBnke. OAa Ta
avéhoya e&eTtdlovial OTO TIEIPAUATIKO HOVTEAO
EAE ka1 og mreipduara avraywviguou in vivo Kal
in vitro.
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Multiple Sclerosis (MS) is a chronic disabling in-
flammatory-demyelinating disease of the central
nervous system. It is believed that MS is mediated
by CD4+ T cells of Th1 subset. Myelin Basic
Protein (MBP), Proteolipid Protein and Myelin Oli-
godendrocyte Glycoprotein, have been demon-
strated to be encephalito-genic in humans and ro-
dents. Modern approaches toward the therapeutic
management of MS involve the design and use of
peptide analogues of disease-associated myelin

epitopes to induce peripheral T-cell tolerance. We
designed and synthesized a number of altered
peptide ligands by mutating principal TCR contact
residues based on MBPss.99 epitope. Peptides were
either, (i) emulsified in equal volume of Complete
Freund’s Adjuvant (CFA) and PBS and injected
once or (ii) conjugated to reduced mannan via a
KLH linker and injected twice on days 0 and 14; all
mice were injected intradermally (i.d) at the base of
tail. T cells were isolated from spleen and exami-
ned for their cytokine production profile (Th1/Th2).
IFN-y and IL-4 were measured using a capture
ELISpot method and antibody responses were
measured by ELISA. We noted that the use of CFA
for immunization induced low levels of IFN-y and
IL-4 when the altered peptide ligands were used. In
contrast, high levels of IL-4 were secreted by T
cells when mice were immunized with reduced
mannan-KLH conjugated to antagonist peptides.
Antibody responses to agonist, altered peptide
ligands, linear and cyclic peptides and whole pro-
tein have also been determined. We are currently
determining the effectiveness of the peptides in
EAE models and in antagonism experiments, all of
which will be discussed.

MeAéTn Tng AMnAeTTidpaong Mpwrteiviov pe Xprion ®acpatookotriag *C-NMR

lvano Bertini', Isabella C. Felli,
ZTrupé(vm2 Fewpylog A. ETTUpoUAIag?

CERM and Department of Chemistry, University of Florence, Sesto Fiorentino (Fl),

Leonardo Gonnelli',

Roberta Pierattelli’, ZnvoBia

Italy.

Tpr]pa dappuakeuTikig, MavemoTrpio Martpwy, Marpa. e-mail: G.A.Spyroulias@upatras.gr

O1 aAnAemdpdoelg HETAU TwWV TTPWTEIVWV ATTO-
TEAOUV TN BAcn TTOAAWV BIOAOYIKWY BIEPYATIWV.
O unxaviopog TG MOPIAKAG avayvwpiong Kal aA-
ANAETTIdpPaONG TWV PJaKPOUOPIwY PTTOpPEl va JeAe-
TNOei poévo péow TNG ATTOCAPAVIONG TWV TPIC-
O1G0TATWY BOUWY TWV OXNUATICOPEVWY CUUTTAG-
Kwv Kal N ¢acpatookotria NMR eivail éva 1oxupd
epyaAgio yia Tov kaBopiopd Tng doung ae didAu-
pa. O XaAKAG, 0TTwg O6Aa Ta HETAANIKA 16vVTa, XPEI-
acetai TIG HETAAAOECOPTWHEVEG GUVODOUG TTPWTEI-
VEG OTO HOVOTIATI UETAPOPAS TOU OTO KUTTAPO-
TAaopa. £10 upopnkuta Saccharomyces cerevi-
siae, n Tpwreivn Atx1 Tapadidel To Cu(l) otn dia-
Authy Trepioxr) Tng, ATPdong, Ccc2. H dour Tou
ouptrAdkou Atx1:Ccc2 pe dUo 1c0duvapa Cu
TTPoodIopioTNke o€ diIGAupa Kal TTPoadIopioTNKE
TO YovTéAo TNG aAAnAeTTidpaong Twv dUo TTPWTEI-
vwv. ‘Eva kaivoUpyio cUvoAo TTEIPAPATWY CUCYE-
TIoNG TTUPVWV avepaka (13C), ommwg Cq, Cg, CO,
N, KaBwg Kal Twv TTUPAVWY AvBpaka Twv TTAEUPI-
KWV aAucidwyv e@apudodnKe yia Tov TTPoadIopl-
OO TNG OOUNG TWV ATTO-TTPWTEIVWIV KAl TOU TTpW-
TEIVIKOU OUPTTAOKOU PE Kol Xwpig METaAA0. To

OUVOAO TWV TIANPOQOPIWY TTOU TTPOKUTITOUV,
atmodeIkvUouV TNV IKAVOTNTA TWV ETEPOTTUPNVIKWV
direct-detected TeipapdTwy oTn digpeUivnon NG
AAANAETTIOpAONG TWV TTPWTEIVWIV KAl TNG KATAVO-
Nong PETAPOPAG TOU XaAKoU.

Protonless NMR for the Study of Protein-
Protein Interaction

lvano Bertini', Isabella C. Felli',
nelli', Roberta Pierattelli’,
orgios A. Spyroulias2

'CERM and Department of Chemistry, University of
Florence, Sesto Fiorentino (Fl), ltaly; 2Department of
Pharmacy, University of Patras, Pa-tra, Greece. e-
mail: G.A.Spyroulias@upatras.gr

Key words: Protonless NMR, Protein-Protein Inter-
action

Leonardo Gon-
Zinovia Spyrantiz, Ge-

Interactions between proteins are at the basis of
many biological processes. The mechanisms of
molecular recognition and interaction of macromole-
cules can only be studied through the elucidation of
the three dimensional structure of the formed com-
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plexes and NMR spectroscopy is a powerful tool to
determine it in solution. Copper, like other metal
ions, needs the so-called metallochaperones in its
pathways within the cytoplasm. In Saccharomyces
cerevisiae the copper chaperone Atx1 delivers Cu(l)
to the soluble copper domains of Ccc2, an ATPase.
Solution structures of the native Cu(l)-bound and the
reduced apo-forms of both yeast Atx1 and the first
soluble domain of Ccc2 have been solved and
models of their interaction have been refined. We

have applied the novel set of experiments that we
have developed for correlating N, CO, Ca, CB car-
bon nuclei (**C), as well as new protonless se-
quences specifically designed to assign side-chains
nuclei, on the Atx1-Ccc2 complex with and without
cop-per(l). The ensemble of information obtained
demon-strates the capability of heteronuclear direct-
detected experiments in unrevealing details of the
interaction between proteins and metal ion uptake.

>2uvBeon EmAeypévwy Tunudtwy oe Z1eped ddon tng pro-GHRELIN

I. BouAdAig kai K. MTTrdpAog

TuAua Xnueiag, MavemaoTtAuio Matpwy, 26500 Mértpa, EAAGG

H Ghrelin (TkpeAivn) eivar pia TTEMTIOIKAG GUOEWS
opudvn n oTroia TTOPAYETAI KUPiWG atrd Ta £1mion-
Nlakd kUTTapa TOoU OoTOpAxou. Apa wg dIEyEPTNG
oTnV €KKPIoN TNG augnTikAg opudvng, KabBwg Kai
wg¢ opegloyovo onua, cuppaAlovTag atn pubuion
TOU evepyelakoU 1ooduyiou. Idiaitepa evdiagépov
XOPOKTNPIOTIKG TNG atroTeAei n okTavoUAiwaon Tng
oepivng otn Béon Tpia Tng aAAnAouyiag Tng. To
EPEUVNTIKO POG EVOIOPEPOV EOTIAZETAI OTN XNMIKN
ouvBeon oAOkAnpng Tng pro-Ghrelin. Atrapridetai
amd pia alucida pAkoug 94 apivoééwyv Tnv oTroia
XWPIoaUE Og €TMTA EMPEPOUG TUAMATA TA OTTOIA
ouvTédnkav o€ aTeped @Aacn pe Tnv Fmoc/tBu
uéBodoO.
[1] Fmoc-GHR(77-94)-OCLTR;

[2] Fmoc-GHR(61-76)-OH;

[3] Fmoc-GHR(45-60)-0;

[4] Fmoc-GHR(33-44)-OH;

[5] Fmoc-GHR(22-32)-OH;

[6] Fmoc-GHR(8-21)-OH;

[7] Fmoc-GHR(1-7)-OH

Synthesis of Selected Fragments on Solid
Phase of the Pro-Ghrelin
I. Vouldis and K. Barlos

Department of Chemistry,
26500 Patras, Greece

Key words: Pro-Ghrelin, selected fragments syn-
thesis, solid phase.

University of Patras,

Ghrelin is a peptide hormone produced mainly by
the epithelial cells in the stomach. It displays growth
hormone-releasing activity and a stimulatory effect
on food intake having also significant effect on regu-
lation of energy balance. An interesting modification
of Ghrelin is that the serine 3 residue is n-octa-
noylated. We focus on chemical synthesis of the
entire pro-Ghrelin peptide. It consists of a 94-residue
chain divided into seven fragments. We carried out
the synthesis of these fragments on solid phase
using the Fmoc/tBu method.
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2uyvoetnta Metddoong g Htratindag B oe Aipodotikd MANBucud Ttou N.

Axdiag katd ta 'ETn 2002-2005

KwvoTtavtivog AAe€dTTOUAOG, BaaiAikr) Zayxapdkn, MapBevétn ToéAiou
Kévtpo Aigodoaiag MN.I.K.N. Matpwv O Ayiog Avdpéac, Matpa, EANGS

2KOTTOG TNG epyaoiag gival n diepelivnon TNG Ou-
XvOTNTOG TNG NTaTimndag B o€ aipodoTikd TTAn-
Buouo Tou vouoU Axdiag katd Ta étn 2002-2005.
Katd 1o didotnua autd éyive éAeyxog 38441 po-
vAdwV QiPaTog WG TTPOG TO AUCTPAAIAVO avTIyOvVo
(HbsAg) pe Tnv avoooevqupiki péBodo ELIZA.

‘Erog|ApiBucg povadwv| Ocetika HbsAg | % mooooTtd
Year| Number of units | positive HbsAg |% percentage|
2002 9564 45 0,47
2003 9367 39 0,41
2004 9654 32 0,33
2005 9856 21 0,21

AT TOV TTivaKa QuTO TTPOKUTITEI GNUAVTIKA KAT
£€TOG Jeiwan Tou TTOCOGTOU TWV JOVASWY aiaTog
pe nmatinda B. H peiwon autr éxel va Kavel Pe n
ouvexn aug¢non tTng €BgAOVTIKNAG aiuodoaiag oTo
Kévtpo pag, n otroia kai CUPBAAAEl OTnV KaAUTE-
pa duvaTr] TTOIGTNTA TWV PETAYYIOEWV.

Frequency of Transmission of Hepatitis B in
a Population of the Achaia Region for the
Years 2002-2005
Konstantinos Alexopoulos,
Parthenopi Tseliou

Blood Center, Agios Andeas Hospital,
Greece

Key words: Hepatitis B, blood transfusion, HbsAg

Vasiliki Zaxaraki,

Patras,

In this work we investigated the incidence of hepa-
titis B in the state of Achaia for the period 2002-
2005. In this period a number of 38441 blood units
were tested for the HbsAg, using the immunoen-
zymatic method ELISA. From the above table it is
obvious that there is a significant decrease of blood
units with hepatitis B. This is basically due to the in-
crease of the volunteer donation in our blood center,
which has as a result the best quality in transfusion.

AloAoynon Tng Mopiakng Texvikiag NAT yia Tov €éAeyxo Tng HmraTimdag B
KwvoTtavTivog AAegdtroulog, MapBevotmn ToéAiou
Kévrpo Aipodoaiag MN.I.K.N. Matpwv Ayio¢ Avopéag, MaTpa, EANGG

H peAéTn agopd Tov €AEYXO TWV ACKWYV QiRATOG
TToU CUAAéXBnkav oTo Kévipo Aipodociag Tou
Noookopeiou O Ayio¢ Avopéag ato Tnv 1-1-2006
€wg TG 30-11-2006 yia Tov 16 Tng nmratitidag B.
2KOTTO6G TNG TTapoUcag PEAETNG gival va agloAo-
ynOs&i N MOPIaKK TEXVIKA QViXVEUONG VOUKAEIVIKWV
o&éwv (NAT) yia Tov 16 Tng nmratitidag B ouykpi-
TIKG pe TNV €&€taon Tou AuoTpaAiavolu avtiyovou
(HbsAg). Na 10 Adyo autd eAéxBnoav 9200 pova-
0eg aipatog yia HbsAg pe 1n péBodo MEIA
(AXSYM — Abbott) kal pe TNV POPIOKA TEXVIKNA
NAT (CHIRON TMA HIV-1/HCV/HBV Procleix Ul-
trio) yia Tov Trpoadiopicud Tou HBV-DNA. Z¢ oU-
VvOAO 26 aipodoTwyv TTou Bpébnkav BeTIKOi évavTl
Tou HbsAg, o1 22 tav HBV-DNA B¢gTikoi, evw oI
uttoAoitTol 4 BpéBnkav apvnTikoi pe Tnv PEBodo
NAT. EmmAéov, amo TI¢ 28 QIGAEG aipaTog TTOoU
Bpébnkav cuvoAikd va éxouv BeTikd HBV-DNA,
Movo o1 22 gixav BeTiké HbsAg. To o onuavtikd

0¢ ATAV TO Yeyovog OTI OO QUTEG TIG 6 QIGAES
Tou Bpédnkav NAT BeTikég kai HbsAg apvnTikég
OAeg cixav BeTikd Anti-CORE kai apvntikd Anti-
Hbs. To yeyovog autd dikaiwvel To Kévipo pag
TToU eAéyxel Toug deikTeg Anti-CORE kai Anti-Hbs
Bdaoel TpwTokOANOU TTavw atrd pia dekaeTia. ‘ETol
AOITTOV €XOVTOG TTAVTO WG YVWHOVA TNV ao@aAf
xprion Tou aipatog oto Kévipo Aipodocoiag Tou
Noookopgiou O Ayio¢c Avdpéag XpnoldoTToIEiTal
TapdAAnAa pe Tov opoloyikd éAeyxo (HbsAg,
Anti-CORE kai Anti-Hbs) ka1 0 popiakdg €Aeyxog
(NAT), e€aoc@alifovTtag Tnv KaAUTepa duvarr| TTol-
étnTa aipaTog.

Evaluation of the Molecular Method of the
Nucleic Acid Testing for the Diagnosis of
Hepatitis B

Konstantinos Alexopoulos, Parthenopi Tseliou
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Blood Center, Patras,

Greece

Key words: Virus of hepatitis B, nucleic acid testing,
units using, blood transfusion, Achaia Region

Agios Andeas Hospital,

In this study we examined the blood units collected
in our Blood Center between 1-1-2006 and 30-11-
2006 for the virus of hepatitis B. Our purpose is to
evaluate the method of nucleic acid testing (NAT)
comparative to the HbsAg testing. For this reason
we screened 9200 blood units using the CHIRON
TMA HIV-1, HCV, HBV Procleix Ultrio assay and the
MEIA Abbott AXSYM assay. From the 26 blood
donors which were found positive to HbsAg, the 22

were HBV-DNA confirmed positive, while the 4 of
them were negative, when tested with the molecular
method NAT. Furthermore, from the 28 blood units
with positive HBV-DNA only the 22 had positive the
HbsAg. Interestingly, these 6 blood units which were
found HBV-DNA positive and HbsAg negative were
all have Anti-CORE positive and Anti-Hbs negative.
This fact has come in an agreement with our proto-
col for checking Anti-CORE and Anti-Hbs simultane-
ously with HbsAg. We conclude that the parallel
examination (classical and molecular) for the virus of
hepatitis B ensures the best quality of blood for
transfusion.

2xedIaouog kal Z0vBean Avaldywv Tng AAnAouyiag 558-565 tng A2 Ytrouo-
vadag Tou Mapdyovta MNA¢ng Tou Aipatog FVilla

X. Avaomoénou)\og1, l. Eapr]ylc’xvvr]d, r. szUpé'ITOU)\O§1*KGI M. AiakoTrouAou-Kupia-

Kidou?

1Tpr’]pa Xnueiag, MavemoTtAuio MNatpwy, 26500 MdTtpa kai 2Tpr’]pa Xnueiag, ApioTotéAeio Mave-

moTAuIo, 56004 ©caoalovikn, EAANGG

H 1N Tou aipatog €ival onuavTtikl oTnv TTpo-
QUAaEN TOou opyaviopoUu OTTO aldoppayieg Kai
TTPAYUATOTIOIEITAI PE TNV TTapayouevn BpouBivn.
H evepyotroinon 6pwg Tng diadikaaiag TMENg o€
QPUCIONOYIKEG OUVONRKES TTEPIOPICETAI OE TOTTIKO
emiedo TAvw OTO TpaUua TOU ayyeiou, TToU al-
Moppayei. H ekTpotty Tou pubuol TTapaywyrg
BpouBivng odnyei oe emékTaon TG dpACNG TNG
MEOW HPETAQOPAG TNG OTN YEVIKH KUKAOQOpia Tou
aigatog. H ekTpoTrAy autr) TNG TTapaywyng Bpop-
Bivng eival avetmOupnTtn. ZUVETTWG KABE TTPOOTIA-
B¢e1a TTOoU EPTTOBICElI TO OXNUOTIONO QAEBIKAG A ap-
TNPIOKAG BpOPPwWONG TTPOoPUAGaael atrd duvnTiKA
BavaTn@opeg ETTITTAOKEG Kal BEATILOVEI TIG OUVON-
keg emBiwong. H tTapouca épeuva avagépetal
oTn olvBeon PIOAOYIKWG EVEPYWYV TTETITISIWY, TA
OTTOix ETTIBIWKETAI ETTIAEKTIKA va avaoTEAAOUV TNV
eCapTwpevn atrod Tov Trapayovta IX (FIX) peyioTto-
TT0iNON TNG TTAPAYwWYNG BpopRivng Kal KaTd ouvé-
TTEIQ TNV ETTITTAEOV EVEPYOTTOINON TWV QIJOTTETOAI-
wv. Ta memTidia autd Bacifovtal OTIG TTEPIOXES
TTou aAAnAemdpd o FVllla pe tov FIX. O FVllla
mepIAauBaver Tig uttopovadeg A1-A2-B-A3-C1-C2
Me uia popiokn pala ~300 kDa. H Utrapén autn
TwV aAAnAouxiwv odnyei oTn dnuioupyia piag Ba-
pIag aAucidag (A1-A2-B) kai piag ehagpdg (A3-
C1-C2). H aAnhouxia 558-565 tng A2 uttopovd-
oag gival n €gN¢:
SerSSS_Va|559_Asp560_GIn561_Arg562_G|y563_Asn564_G|n565

2KOTTOG TNG EPEUVNTIKAG HOG TTPOOTIABEING Eival N
ouvBean kai BIOAOYIKH agIOAGYNON YPAUMIKWY KOl
KUKAIKWV TTETTTISIWY, avaAdywv TnG A2 uTtouova-

00G, YE OTOXO TNV TTOPEUTIOdION TNG OAANAETTI-
opaong Tou FVllla pe tov FIXa, wote va ava-
OTENAETAI N TTPOOBOG TNG EVEPYOTTOINONG TNG TTM)-
&NG Kal TNG CUCOWUATWONG TWV AIMOTTETAAIWYV
oT0 aiga. Ta avoAdya TTOU TTAPOCKEUAOTNKAV
kaBapifovrar (RP-HPLC), Ttautotroiouvtar (ESI-
MS) kai agioAoyouvTal wg TPOG TNV PBIOAOYIKN
TOUG OPACTIKOTNTA évavTl TOUu TTapdyovta ThEng
Tou aipatog FVllla.

Design and Synthesis Analogues of Se-
quence 558-565 Loop of A2 Subunit of
Factor Vllla Blood Coagulation

Ch. Anastasopoulos1, Y. Sarigiannis1, G. Stavro-
poulos1, M. Liakopoulou-Kyriakides2

'Department of Chemistry, University of Patras,
26500 Patra; *Department of Chemistry, Aristotelian
University, 56004 Thessalonica, Greece

Key words: Blood coagulation, factor Vllla, loop of
A2, interaction of FVIlla with FIXa, synthesis pepti-
des analogues of subunit sequence 558-565

The coagulation of blood is important for the pre-
caution of an organism from bleedings and takes
place through a process where thrombin is pro-
duced. However, the activation process of coagula-
tion in physiological conditions is limited in local lev-
el at the lesion of the bleeding vessel. The irregular
and increased production of thrombin leads in unde-
sirable actions through its transportation to the
general blood circulation. Consequently, any effort
that prevents the causing venous or arterial throm-
bosis and protects from potentially lethal complica-
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tions it obviously improves and the conditions of
survival. The present research reports in the synthe-
sis of biologically active peptides, which are ex-
pected to inhibit selectively the maximisation of
thrombin production depended on factor IX (FIX)
and accordingly the additional activation of platelets.
These peptides are based on the regions in which
the factor Vllla interacts with the factor IX. Both FVIII
and FIX are essential for normal coagulation and de-
ficiency of either is associated with the bleeding
diathesis. The FVllla in-cludes the subunits A1-A2-
B-A3-C1-C2 with a molecu-lar mass ~300 kDa. The
existence of this sequence leads to the creation of a
heavy (A1-A2-B) and a light (A3-C1-C2) peptide

chain. The sequence 558-565 of A2 subunit is the
following:

Ser558_va|559_ASp560_G|n561_Ar9562_GlySGS_AsnSGA_GInSGS
The present research work covers the synthesis and
biological evaluation of linear and cyclic peptides,
analogues of the A2 subunit, aiming at the inhibition
of interaction of FVllla with FIXa. Thus the process
of activation of coagulation is suspended and the
aggregation of platelets is avoided. All the synthe-
sized analogues are purified (RP-HPLC), identified
(ESI-MS) and are under investigation for their biolo-
gical activity against the FVllla factor of blood co-
agulation.

2uvduaouOG TunUaTIKwy MeBOdwy Kal XnUIKAG ZUvdeon yia Tn X0vBeon Tou
Aipepoug Tou RING Topéa Tng MDM2 MpwTteivng

Z. BaolAgiou, A. I'arog kai K. MTrépAog

TuAua Xnueiag, MNavemoTtrAio Martpwy, Méarpa 26500, EAANGG

Tig TeAeuTaieg dUO OeKAETIEG, N XNMIKA OUVOEDN
0€ OUVOUAOUO JE TUNUOTIKEG EBODOUG €xel €CEAI-
XBei o€ 1oxUpd epyaAcio yia Tn olvBeon TeTmdi-
WV KaI JIKPWV TTPWTEIVWV. Z€ TTPONYOUUEVN WEAE-
TN MOg n pEB0SOG €xEl EQAPUOCTTE PE ETTITUXIO YIa
TN ouvBeon Tou 48-pepolg RING Topéa Tng
Mdm2 mpwrteivng (1,2). Me okoTé va eTTekTEivVOU-
ME TIG TEXVIKEG TNG XNMIKNG oUvdEoNg TTépa ammd
TOUG TTEPIOPICHUOUG TOU HEYEBOUG, TTOU GUYXVA ETTI-
BaAhovtar ammd Tnv KAaooikfy peBodoAoyia o€
oTeEPEd QPAcn, aTnV TTapoloa epyaaia avapépou-
Me TN olvBeon Tou diuepoug Tou RING Topéa Tng
Mdm2. Téoo o CT-mremmdIkOg BeloeoTépag 600
Kal To NT-KUoTEIVUAO-TTETITIOIKG TUAUA, TTOU XPn-
olgoTToInenkav yia TNV avridpacn g ouvoeang,
TTAPOAOKEUAOTNKAV PE TEXVIKEG TUNUATIKAG OUM-
TUKVWONG o€ OTepen Kal uypny @don. OAa Ta
TIPOCTATEUNEVA TTETITIOIKA TPUAMATA TTOU XPNOIKO-
TToINenkav ouvtébnkav oTn 2-XAwPOTPITUAO XAw-
pidio pnTivn e TNV Fmoc/ 'Bu péBodo.

Combination of Convergent Methods and
Native Chemical Ligation for the Synthesis
of the MDM2 Ring Domain Dimer

Z. Vasileiou, D. Gatos and K. Barlos

Department of Chemistry,
26500 Patra, Greece

Key words: Mdm2 protein, 93-residue RING domain
dimer, synthesis

University of Patras,

Over the last two decades, native chemical ligation
together with convergent methods has been proved
to be a powerful tool for the synthesis of peptides
and small proteins. In our previous work the method
has been efficiently applied for the synthesis of the
48-residue RING domain of Mdm2 protein (1,2). In
order to extend NCL techniques beyond the size
limitations often established by the traditional solid
phase methology, here we report the synthesis of
the Mdm2 RING domain 93-residue dimer. Both the
CT-peptide thioester and the NT-Cys peptide seg-
ment, used for the ligation reaction, were prepared
by convergent techniques on solid and liquid phase.
All protected peptide fragments utilised were syn-
thesised on 2-chlorotrityl chloride resin using the
Fmoc/ 'Bu method.

REFERENCES
1. Markos S., Vasileiou Z., Gatos D., Barlos K.: Orthogonal
thioester ligation of selected peptide fragments on solid and
liquor phase. Rev. Clin. Pharmacol. Pharmacokinet. 21:
143 (2007)
2. Vasileiou Z., Gatos D., Barlos K.: 29t Europan Peptide
Symposium (2006), Th087

AikapBouAika kai Ala-uakpokUuKAIKG AvdAoya Koupapivwov pe Auvardotnta
Mpoadiopiopou ZuyKevTpwoewy loviwy Weudapyupou

>. Boutoaddkn, E. Pouadkng, X. E. KatepivottouAog
Epyaotrpio Opyavikg Xnueiag, TuAua Xnueiag, MavemaTruio KpAtng, 71003 HpdkAeio, EANGG
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21NV TTapouca PEAETN TTpAYMATOTTOINONKE N GUV-
Beon oeIpdg KOoupapivikoU TUTTOU @BOPICOVTWYV
BeIKTOV Zn** Kai N MEAETN TOU POOUOTOOKOTTIKOU
TTPOPIA TWV eAeUBEPWY KABWG Kal TwV OETUEUE-
VWV HE zn* Mop@wv Toug. OI XpWHOPOPEG OUa-
0eG TwV OEIKTWV TIOU TTapACcKeUdodnkav Trepl-
AapBdavouv KOUMOpPIVEG UTTOKATEOTNUEVEG TN 3-
0éon pe PevfobeialdAulo- kai BeviofaldAuho-
opadeg. Emékraon Tou oufuylokoU GuGTAPOTOG
NG Koupapivng OT0  Xpwuevo[3,2’:3,4]TTupl-
00[1,2a][1,3]BevqIMIBAlONIO EiXE WG ATTOTEAECUO
TNV TTAPACKeEUR Tou O&iKTn EKTTOUTTAG €puBpoU
Zn-ICPBC. O teAeutaiog d€ikTng avrkel OoTnv Ka-
TNyopia Twv OIKAPROLUAIKWY BEIKTWYV, EVW OGTOUG
UTTOAOITTOUG OEIKTEG XPNOIUOTTOINBNKAV WG CGUW-
TTAOKOTTOINTEG ala-POKPOKUKAIKG avdaAoya. Or Tra-
pPOTTAVW EVWOEIG dieyeipovTal ue akTIvoBoAia opa-
TOU Kal oI 0TaBepEG BIACTAONG TOUG yia ToV Zn*
Kupaivovtal amé nM éwg pM. Metprioeig ¢Bopi-
opou Tou deiktn Zn-ICPBC mrapouacidlouv kaba-
pr] METATOTTION MEYIOTOU WAKOUG KUPATOG €KTTO-
MTTAG pE Oéapeuan Zn%, KaBwg avrkel oToug Oei-
kteg  Pwroetrayduevng  Metagopdg  Poprtiou
(PCT). To dedopévo autd, e ouvduaoud PE TO
yeyégvég OTI algnon TNG CUYKEVIPWONG 10VTWYV
Zn”" tpokaAei alayég otnv évraon @Bopicuou
Tou O€iKTN, emTPETTEI TN XPrion Tou Zn-ICPBC wg
O¢cikTn Adyou evidaswv @Bopiauoy. O1 uTTdAoITTEG
EVWOEIC AVAKOUV OTNV KaTnyopia Twv OEIKTWV
Qwroetrayopevng  MeTagpopag HAekTpoviou
(PET). AU€non TnG OuykéVTpwaONG I6VIWV zn*
Oev TTPOKAAEl PETATOTIION TOU WEYIOTOU MAKOUG
KUPaToG O1EyEPONG/EKTTOUTING OTOUG OEIKTEG auU-
TAG TNG Kartnyopiag. MNapouoialetar dpwg diakpl-
T d1aPOopoTToinNcn OTIG eVTATEIS POOPICUOU TWV
BEOUEUPEVWV PE Zn°T HOPPWY TOUG, YEYOVOS TTOU
EMTPETTEI TN XPNON TOUuG WG OeikTeG TTOU OlEyEi-
povTal PE akTIvoBoAia opaTtou.

Coumarin-type Dicarboxylate and Aza-ma-
crocyclic Fluorescent Indicators as Potential
Zinc lon Concentration Probes

S. Voutsadaki, E. Roussakis, H.E. Katerinopou-
los

Organic Chemistry Laboratory, Department of
Chemistry, University of Crete, 71003 Heraklion,
Greece

Key words: Zinc ion fluorescent indicators, concen-
tration probes, coumarin-base, Photo-induced
Electron Transfer (PET) indicators, synthesis
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A series of coumarin-based fluorescent Zn** indi-
cators were synthesized and the spectral profiles of
their free and Zn** bound forms were studied. The
newly synthesized zinc indicators incorporate as
chromophores coumarins substituted with benzo-
thiazolyl and benzoxazolyl groups at the 3-position.
Extension of the coumarin moiety to the chrome-
no[3,2’:3,4]pyrido[1,2a][1,3]-benzimidazole chromo-
phore yielded the red-emitting probe Zn-ICPBC. The
later probe belongs to the di-carboxylate-type of zinc
probes, whereas aza-macrocyclics were used as ion
chelators in the rest of the probes. These com-
pounds are excited with visible light and their Zn®'
dissociation constants range from nM to uM. Fluor-
escence spectra studies of Zn-ICPBC indicated a
clear shift in its emission wavelength maxima upon
Zn*" binding, as it belongs to the class of Photo-
induced Charge Transfer (PCT) indicators, along
with changes in fluorescence intensity that enable
the compound to be used as ratiometric, visible-
excitable probe. The rest of the probes belong to the
class of Photo-induced Electron Transfer (PET) indi-
cators. Their fluo-rescence spectra do not exhibit a
shift in the excitation/emission maxima. However,
they show distinct changes in fluorescence intensity
upon Zn?* binding, a fact that enables them to be
used as visible-excitable probes.

Q

>0vBeon MemmdouiunTwy Baociopévwy oe C-tehikd TuAuata TG Substance P
M. TkAe€dkog, M. BakaAotroUAou kai . ZTaupdTTOUAOG
TuAua Xnueiag, MavemoTtriuio Matpwy, 26500 Mértpa, EAAGG

Eival yevikd yvwoTtd 011 TTOAAE ouvOeTIKG TTETTTI-
dla ekdnAwvouv KutTapooTaTiki dpdon. 1diaitepa
yia Tnv SP €xel amodeixTei 0TI oAOkAnpn n oppédvn
600 kal C-teAikd& TUARUaTd TnG dieyeipouv TNV €K-
KPION TOU OYKOVEKPWTIKOU TrapdyovTta a (TNF-a)

Kal KUTTapokivwyv (IL-6, IL-10) amré povokutTapa
Kal poKpo@aya o€ ouvépyela 1 OX1 PE AITTOTTO-
Auoakyapiteg. Avadoya Tng SP kal Twv C-TeAIKWwV
THNUATWY TNG dPOUV WG TTAPEUTTOBIOTEG TNG aU-
&¢nong Twv 6ykwv 1 Tou TTOAAaTTAQCIaCPOU dia-
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GOPWV KAPKIVIKWY KUTTOPIKWY CEIPWYV. ZTa TTAI-
Ol0 TNG €PEUVNTIKAG HAG TTPOOTTIABEING TTPOXW-
poupe oTn ouvBeon ot oTeped @don, peptoid-
peptide avaAdywv Tou C-TEAIKOU TUAPATOG TNG
SP, ye Tnv aAAnAouyia:
Glp'-NPhe?-Glu3-Phe*-Gly5-D-TrpS-NPhe’-D-Trp8-OH kai
Glp'-NPhe2-Glu3-Phe*-Pro5-D-Trps-NPhe’-D-Trp8-OH

ZuvTédnkav ettiong avdAoya Tou C-teAikoU e€a-
memmidiou NG SP, Tmou ekTdg atmd 10 KATAAOITTO
[N(Bzl)-CH2-CO-] mrepiéxerar kai 10 [-N(Me)-CHa-
CO-], kaBwg kal To ouvBETIKO apivogy Tic. H gv-
owpaTwon N-uTToKATESTNUEVWY avaAOywv apl-
vogéwv Kal apivoééwv D-diaudpewaong kabioTd
TO MOPIO aVOEKTIKOTEPO OTNV €VJUMIKN ATTOIKODO-
pnon. MapdAAnAa n avTikatdoTaon ToU KaTaAoi-
TTOU D-Trp6 amd 1o Tic okotrelel oTnv aAAayn TNG
YEWMETPIOG TOU POPIOU KAl OTO oXNUATIOPS ava-
AOywv peyaAlTtepng dpaoTikotntag. OAa ta ava-
Aoya kaBapifovrar (RP-HPLC), TtautotroioUvTal
(ESI-MS) kai aglohoyoUvtal wg TTPOg TIG BloAo-
YIKEG TOUG 1810TNTEG Kal Tn OpdoTIKOTNTA TOUg
€vavTl TOU TTOAATTAQCIACHOU KOPKIVIKWY KUTTApI-
KWV OEIPWV.

Synthesis of Peptidomimetics Based on C-
terminal Substance P Fragments

P. Glezakos, P. Vakalopoulou, G. Stavropoulos

Department of Chemistry, University of Patras, 265-
00 Patra, Greece

Key words: Hormone substance P C-terminal frag-
ments, TNF-q, IL-6, IL-10, peptidomimetics, synthe-
sis

The literature reports that many synthetic peptides
prevent the proliferation of several cancer cell lines.
Particularly it has been proved that the hormone

Substance P alone or in a synergistic fashion with
lipopolysaccharides as well as analogs of its C-ter-
minal fragments in-crease the secretion of tumor
necrosis factor a (TNF-a) and cytokines (IL-6, IL-10)
from monocytes and macrophages. On the other
hand incorporation of D-configuration amino acids
and N-substituted glycine [-N(Bzl)-CH,-CO-] in the
peptide sequence afforded peptoide-peptide hybrids
with sufficient antiproliferative activity against cancer
cell lines PC-3 (prostate cancer), T47D and SK-BR-
3 (human breast cancer). Based on these results we
proceeded to the synthesis of peptido-mimetics,
analogs of the C-terminal fragment of sub-stance P
having the sequence:
Glp!-NPhe2-Glu3-Phe4-Gly5-D-Trps-NPhe’-D-Trp8-OH and
Glp!-NPhe2-Glu3-Phe4-Pros-D-Trpé-NPhe’-D-Trp8-OH

Also, analogs of the C-terminal hexapeptide of sub-
stance P have been synthesized incorporating the
residue [-N(Me)-CH,-CO-] and the non natural
amino acid Tic, the latter expecting to change the
geometry of the molecule and increase its activity.
The incorporation in the sequence of N-substituted
analogs of amino acids as well as D-configuration
amino acids has been proved to increase their
stability against proteases. All the synthesized
analogs were purified (RP-HPLC), identified (ESI-
MS) and are under investigation for their activity
against cancer cells proliferation.
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Avartuén MNeviking MeBodoAoyiag yia Tn ZuvBeon MoAuttpevuhiwpévwy AKUAo-

@AOPOYAUKIVWV

M.I. AakavéAn, B.IM. BidaAn, H.A. KouAadoUpog*

lewtoviké MavemaoTtApio ABnvwyv, EpyacTtripio Xnueiag, lepd Od6¢g 75, ABAva, 118 55 kai Ep-
yaoTipio 20vBeong Puoikwv MNpoidviwv kai Bioopyavikng Xnueiag, IvoTitodto duoikoxnueiag,
EKE®E Anuokpirog, Tay. ©up. 60228, 153 10 Ay. Mapaokeur, EAAGG

O1 MoAukukAIkéG TToAuTTpevUAIWPEVEG AKUAO@AO-
POYAUKIVOAEG aTTOTEAOUV MIa TAEN EVWOEWV HE
1I01aiTepa evdia@épouaa dopr|. KatatdooovTal o€
TPEIG KaTnyopieg avaloya pe tn B€on Tng GKUAo
opadag, KABwWG Kal Tou ACUPETPOU KEVTPOU TNG
vépupag (oxnua 1) (1). H Ymepgopivn, éva atréd
TA YVWOTOTEPA PEAN AUTWV TWV EVWOEWYV, EUBU-
veTal MOavOTaTA YIG TNV AVTIKATABAITITIKS) dpdon
TOoU Hypericum perforatum (2) TTou XpnoIYoTTOIEi-
Tal oTn Bepatreia ATMAG KATABAIYNG, AyXOUG Kal

ox1oppéviag. OAeg o1 TTPOoPaATa ONUOCIEUMNEVES
€pyaoieg, €KTOG TNG OAIKNG auvBeong Tng Garsu-
bellin A (3,4) kai Tng Clusianone (5) agopoUv Ku-
piwg oTn oUvBeon Tou OIKUKAIKOU CUOTAUOTOG
XWPIG OpwWG TNV KATAAANAN UTTOKATACTOON TTOU
Ba eméTpeTTe TN oUVOeoN SlaPOPWY PEAWY TNG OI-
Koyévelag Twv akuAopAopoyAukivwy. O TTpooTrd-
Beiég pag, mou Trapouaialovtal £dw, OTOXEUOUV
oTnVv avamTuén pebddou KatdAAnAn yia Tn olvOe-
on Kal Twv U0 SIKUKAIKWY cuoTnuatwy A Kai B.
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nylated, hyperforin, synthesis

Polycyclic Polyprenylated Acylphloroglucinols con-
stitute a class of compounds of fascinating archi-
tecture and a broad spectrum of bioactivity, includ-
ing antioxidant, antiviral, and anticancer. They can
be grouped into two major classes according to the
location of the acyl group and the quaternary center
on the bridge (scheme 1) (1). Hyperforin, the most
known member, is now thought to be responsible for
much of the antidepressant activity of Hypericum

on Ring System A

OH

Ry R groups
R, =i-Pr; Ry, R3, Ry = prenyl
o R; =Ph; R,=H, R;, R, = prenyl nemorosone
R; =s-Bu; Ry, Ry, Ry = prenyl ~ adhyperforin
(o] Ry O

Garsubellin A

perforatum (2) and is used for the treatment of mild
depression, anxiety and schizophrenia. Currently, all
other synthetic efforts published, with the exception
of the total synthesis of Garsubellin A (3,4) and the
synthesis of Clusianone (5), aim at the construction
of the bicyclic core without any functionalization that
would allow the synthesis of a wide range of mem-
bers of this family. Our efforts, presented here, tar-
get the development of a general method for the
synthesis of both ring systems A and B.
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Rs Ring System B

name R4 ﬁ R groups name
hyperforin Ry R; Ri=34-(HO),CeHy;

‘ Ry, Ry, RyRs = prenyl guttiferone A
(V)

O

OH R, =Ph;Rs=H,
R}, Ry, R, = prenyl

clusianone

2

Scheme 1: Representative examples of Polycyclic Polyprenylated Acylphloroglucinols

O Ymodoxéag Tng Opouivng, PAR-1, wg PapuakoAoyikdg ZTOX0G yia TNV
AvaTTugn AvTi-ayyeloyeveTIKwy Papudkwy

M. Zavig, . Kpimikou, X. £. PAwpdEAANG, M.E. Mapaykouddkig, N.E. TootmmavoyAou
EpyaoTtnpio ®apuakoroyiag, Tuiua latpikng, Mavematiuio Martpwy, 26500 Mdatpa, EAAGG

MoAAég gival o1 peAéteg otn diebvr BiBAIoypagia
TTOU OTnpPifouv TNV UTTOBEaN OTI 0 UTTOBOXEAG TNG
BpouRivng PAR-1 (protease-activated receptor-
1), diadpaparifel onuavTikd poAo otn diadikacia
NG ayyeloyéveons. QoT600, TTEIPAUATIKG SEOOUE-
va, TTOU VO CUOXETICOUV APECA auTh Tnv uTreBe-
on, 0¢ev gival dilaBéoipa. Autd o@eileTal Kupiwg
oTn YeVIKOTEPN EAAEIYPN €I0IKWV KAl ITXUPWVY avTa-
ywvioTwy Tou PAR-1. ZTnv TTapouca PeAETN Je-
AeTACOPE TNV emidpaon dU0 aAvVTAyWVIOTWY TOU
PAR-1, TTou TTpéc@aTa avakaAuednkav Kai €yi-
vav dI0B€aipol oTnV ETTIOTNHOVIKI KOIVOTNTA, OTNV
ayyeloyéveon. Apxika ol PAR-1 avtaywvioTéG €€e-
TAoTNKAV OTO in Vivo POVTEAO ayyeloyéveONG TG
XOPIOOAAQVTOIKAG HEPPBPAVNG EUPRPUOU KOTOTTOU-
Aou (CAM) kai oTo in vitro povtého Tou Matrigel.
¢ Qutd TA CUCTAMOTA Ol AVTAYWVIOTEG AVEDTEI-
Aav e TpdTTO £€aPTWHEVO TNG dOONG Kal TN Baci-
KR ayyeioyévean kal Tnv atrayouevn amd Bpoupi-
vn f GAAOUG ayyeIoYEVETIKOUG TTAPAYOVTEG. 2€ in
vitro TreipduaTta pe TpwToyevr evooBnAiakd KUT-

Tapa, ol dUO AVTAYWVIOTEG KATESTEIAQV TNV IKAVO-
TNTa TWV KUTTApwv va cuvBétouv DNA kal va
ToAAaTTAQCIddovTal. AvTiBeTa, TTPpoKAAEcav Tov
ATTOTITWTIKO BAvaTo Twv €vOOBNAIOKWY KUTTA-
pwv. Ta arroteAéopara autd ATav o€ TTANPN CUY-
Quwvia pe TTEIpduaTa KUTTApPIKOU KUKAou Kkai Oi-
ARG xpwong Annexin V/propidium iodide, tTou
€yIvav JE TN TEXVIKN TNG KUTTOPOMETPIOG pong. Ta
ATTOTEAETUATA QUTA TTOPEXOUV AUECEG €VOEielg
yla Tnv eummAokf Tou PAR-1 oTtnv ayyeloyéveon
Kal TrpoTeivouv OTI oI avtaywviaTég Tou PAR-1
€XOuV Tn OUVOMIKN YIO BEPATTEUTIKA EQAPHOYN OE
aoBEveleg TTOU OXETICOVTAI PE TNV OYYEIOYEVEDN,
OTTWG €ival 0 KapKivog.

Validation of Protease-activated Receptor-1
as a Target for Developing Anti-angiogenic
Agents

P. Zania, S. Kritikou, C.S. Flordellis, M.E. Mara-
goudakis, N.E. Tsopanoglou
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Many studies support the notion that protease-acti-
vated receptor-1 (PAR-1) plays a pivotal role in an-
giogenesis. However, direct evidence and under-
standing of molecular mechanisms involved were
limited because PAR-1 specific antagonists only
recently have been developed. In the present study
we evaluated the effects of two recently described
PAR-1 selective antagonists, SCH79797 and
RWJ56110, in the angiogenic cascade. These anta-
gonists suppressed both the basic angiogenesis and
that stimulated by thrombin in the chick chorioal-
lantoic membrane model in vivo. PAR-1 antagonists
also abrogated tube formation in the in vitro Matrigel

system. These inhibitory effects were dose-depen-
dent and well correlated with the inhibitory effects of
SCH79797 and RWJ56110 on primary endothelial
cell proliferation and on the initiation of apoptosis.
PAR-1 blockage resulted in inhibition of endothelial
cell growth by increasing the sub-Go/G1 fraction and
reducing the percentage of cells in the S-phase.
Consistent with this, PAR-1 antagonists reduced
incorporation of [*H]-thymidine in endothelial cells
and blocked the phosphorylation of extracellular
signal-regulated kinases in a fashion depending
specifically on PAR-1 activation. Analysis by Anne-
xin V/propidium iodide staining and poly(ADP-ribo-
se)polymerase cleavage revealed that PAR-1 block-
age increased apoptotic cell death by a mechanism
involving caspases. These results provide direct
evidence that PAR-1 is key receptor that mediates
angiogenesis and suggest that PAR-1 antagonists
have potential therapeutic application in cancer and
other angiogenesis-related diseases.

g

Mechanistic Investigation of the Acidolysis of the C-Terminal Amide Bond of
N-Acyl-N,a,a-trialkyl Glycine Amides

Wei-Qun Jiang', Filipa C.S.C. Pinto’, Cristina Ventura®, Lidia Albuquerque®, Silvia
M.M.A. Pereira-Lima', Raquel Gongalves-Maia? and Hernani L.S. Maia'

'Centre of Chemistry and Departament of Chemistry, School of Science, University of Minho,
Gualtar, 4710-057 Braga, Portugal; 2Department of Chemistry and Biochemistry, Faculty of
Science, University of Lisbon, Campo Grande, P-1749-016 Lisbon, Portugal

Key words: N-acyl-a,a-dialkyl gly-cine acids, C-terminal amide bond, acidolysis, mechanism

N-Acyl-N,a,a-trialkyl glycine amides as synthe-
sised by a Ugi-Passerini reaction can be conver-
ted into the corresponding N-acyl-a,a-dialkyl gly-
cine acids, which are useful for the synthesis of
peptides containing these conformationally re-
stricted moieties. This implies cleavage of the C-
terminal amide bond and also that of the N-alkyl
substituent. In order to try to understand and e-
valuate the effect of each of the four different
substituents of these moieties in the reactivity of
the compounds, we have carried out accurate ki-
netic measurements concerning these cleavages.
These allowed studying the effect of temperature,
activation functions, isokinetic relationships and
Hammett plots (1-4). The results obtained also
showed that the amide bond cleaves via forma-
tion of an intermediate oxazolonium (5) which
occurs simultaneously or before cleavage of the
N-alkyl group. It was possible to optimise the ex-
perimental conditions for selective cleavages,
thus allowing to obtain the peptide acid of both N-
acyl-N,a,a-trialkyl and N-acyl-a,a-dialkyl glycines

ready for further elongation towards their C-ter-
minus.
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20vBeon kai BioAoyikp MeAéTn Avaldywv Tng Qkutokivng lMepiexdviwyv un

Quoikd Apivoééa oTig Oéoeig 3 & 9

E. KapakwoTta', A. EuayyeAomroUAou’,

2. I'IETderf, B. Maymcpc’f, r. I'Iéupag1, L.

Borovitkova®, J. Slaninova® kai I. Kop601‘rc’1mg1

"Tunua dappakeuTikig, MavemoTtiuio Marpwy, GR-26500, Matpa, “Department of Biological
Chemistry, Institute of Organic Chemistry and Biochemistry, Academy of Sciences Flemingovo
Square 2, Prague 6, CZ-166 10, Czech Republic

H QkuTtokivn (OT) €ival KUKAIKO EVVEQTTETTTIOIO TOU
uTTOBaAGUOU TO OTT0I0 aTTEAEUBEPWVETAI OTNV YE-
VIK) KukAogopia atrd Tov otrioBio AoBo Tng uTTo-
(puUONG TTPOKAAWVTAG CUCTIACEIG TNG MATPAG Kal
yaAakTéppoia katd 1o BnAacpd. H eupeia kara-
VOUR TwV UTTOO0XEWV TNG WKUTOKIVNG OTOV €YKE-
@aho €xouv kaBiepwaoel TNV OT wg KEVTPIKO VEU-
podiafIBacTr) e POAO OTNV AVATTOPAYWYIKA Kal
KOIVWVIKA oUNTTEPIPOPA. O pOAOG TNG WKUTOKIVNG
oTnv TTPOKANCN TOU TTPOWPOU TOKETOU 0Orynoe
oTNV avamTugn TETTISIKWY avTaywvioTwy NG OT
WG EVOEXOUEVOUG TOKOAUTIKOUG TTOPAYOVTEG OTNV
TPOANWN TTPOWPWV YEVVHOEWYV. ATTO TOUG TTOA-
AoUG avTaywvioTéEG TNG WKUTOKIVRG TTOU €XOUV
avagepBei uéxpl onuepa, poévo 1o Atosiban €xel
eykpiBei (otnv Eupwtn) pe 10 €UTTOPIKO OVOUa
Tractocile yia Tn Beparreia Tou TTPOWPEOU TOKE-
T0U. H oxediaon avraywviotwy TG OT oTnpicetal
og TTANPOQPOpPIEG aTTO PEAETEG TwV OXEOEWV OO-
MNAG-0paong. To C-TeAIKO TPITTETTTIOIO KAl GUYKE-
KpIMéva O KATtAAANAOG TTpocavaToAionog Tou C-
TeAIKOU kapBofauidiou TNG yAukivng givai 1d1aiTepa
onMavTikd yia TNV TTapaAafn) avaAdywv TG wKu-
TOKiVNG JE PEYAAN BPACTIKOTNTA, EVW N QVTAYWVI-
oTIK dpdaon e€apTaTal o€ peydAo Babuod amd tnv
Slapdpewon kar TNV udpoPoPIKATNTA TOU AUIVO-
&éog otn Béon 2. EmimmAéov n Béon 3 eival onuav-
TIK IO TNV aQvayvwpIon Kail T oUvOeon Twv ava-
Aoywv pe Tov uttodoxéa. Baoiopévol og autd Ta
eupAuara ouvbéoape véa avaAoya TnNG WKUTOKI-
VNG TTOU TTEPIEXOUV [N QUOIKA aplvoﬁsa (JTlr§ 0¢-
oeig 3 r] 9, o€ ouvdUaCoUO e Mpa D-Tyr(Et)", D-
Na|(1) TpoTroTroInoelS. MNa tn olvBeon xpnoiuo-
mroijoape Tnv Fmoc/tBu pébodo emi otepeds @d-
OEWG XPNOIMOTTOIWVTAG WG OTEPES UTTOCTPWUA
v Rink Amide MBHA pntivn. Ta avaAoya doki-
MaoTnKav yia wKuTtékelo dpdaon in vitro, o€ atTo-
Hovwpévo 10Té PATPAG €TTipuog, yia dpdon et
TNG TMECEWG O€ ETTIPUEG KOl OGOV agopd Tn Guy-
YEVEIQ TOUG E TOV AvOPWTTIVO WKUTOKEIO UTTOB0-
xéa o€ avOpwITIiva eUPRPUIKE VEQPIKA KUTTapa
(HEK).

Synthesis and Biological Evaluation of Oxy-
tocin Analogues Containing non Natural
Amino Acids in Positions 3 or 9

E. Karakosta A. Evangelopoulou S Petraki',
V. Magafa G. Pairas', L. Borovigkova?, J. Slanl-
nova®and P. Cordopatls1

1Department of Pharmacy, University of Patras, GR-
26500, Patras, Hellas; “Department of Peptide Bio-
chemistry, Institute of Organic Chemistry and Bio-
chemistry, Academy of Sciences of Czech Republic,
Flemingovo square 2, Prague 6, CZ-166-10, Czech
Republic

Key words: Oxytocin, antagonists, atosiban, synthe-
sis, biological evaluation

Oxytocin (OT) is a hypothalamic cyclic nonapeptide
that is released into the general circulation from the
neural lobe of the pituitary, inducing uterine contrac-
tions during parturiton and milk ejection during
lactation. The wide-spread distribution of OT recep-
tors in the brain and the specific behavioral effects
of centrally applied OT have firmly established OT
as a central neurotransmitter with roles in reproduc-
tive and social behaviors. Specifically, a role in me-
diating maternal behavior, sexual receptivity and
partnership bonding has been proposed. The role of
oxytocin in triggering preterm labor led To the design
of synthetic peptide and non-peptide OT antagonists
as potential tocolytic agents for the prevention of
preterm births. Of the many OT antagonists reported
to date, only one, Atosiban, has been approved (in
Europe) under the Trade name Tractocile for the
treatment of preterm labor. The design of OT anta-
gonists is based on data from structure-activity
studies. The C-terminal tri-peptide and especially
the proper orientation of the C-terminal glycine car-
boxamide are crucial for obtaining oxytocin analo-
gues with high potency. Antagonistic activity also
depends from the configuration and the hydropho-
bicity of the amino acid at position 2. Based on
these findings and in an attempt to investigate the
role of amino acid in position 3 we synthesized new
oxytocin analogues containing non natural amino
acids in positions 3 or 9. Basic modification at po-
sitions 3 or 9 was combined with Mpa', D-Tyr(Et)?,
D-Nal(1)®> modifications. For the synthesis we use
the Fmoc/tBu solid phase methodology utilizing as
solid support the Rink Amide MBHA resin to pro-
vide the peptide amide. Electrospray MS was in
agreement with the expected results. The analogues
were tested for rat uterotonic activity in vitro, in the
rat pressor assay and for binding affinity to human
OTR.
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O1 a,-adpevepyikoi YTrodoxeic Evepyotroiolv Tov CREB pecw MetaBoAiouou
Tou Apaxidovikou O&€og kal Aityepong Tng PKA ota Kutrapa PC12

ewpylog KapkouAiag, Mavayiwtng AonpakotmouAog kai XpiaTéOouAog PAwpdEAANG
EpyaoTtnpio ®apuakoroyiag, Tuiua latpikng, Mavematriuio Matpwy, Martpa, EAAGG

O1 02-00pevePYIKOi UTTOBOXEIG AVAKOUV OTNV U-
TTEPOIKOYEVEIA TWV UTTODOXEWV TTOU gival dlaguv-
O0edepévol pe G-mrpwreiveg (GPCRs). AlapeooAa-
BoUv Tn dpdon Twv eVOOYEVWV KATEXOAQMIVWV,
EMVEPPIVN KAl VOPETTIVEPPIVN Kal TTaiouv Kabo-
pI0TIKO pSAO OTN QPUOIOAOYIa TOU VEUPIKOU GUGTH-
patog. lMponyouueves ueAéTeg oTo Epyaatrpio
®apuakoAoyiag £deifav 6T n BIEyepOn TwvV Az-
AdPEVEPYIKWY UTTOSOXEWV ETTAYEI TN HOPPOAOYIKA
Kl JOPIaKK VEUPWVIKA diagopoTroinan PC12 kuTt-
TApwWV, SIAUNOAUCHEVWYV UE O2-adPEVEPYIKOUG UTTO-
TUtToUG (1,2). O ONPATOBOTIKOG PNXAVIOHOG TTOU
OlapegoAaBei T dpdon auth TWV O2-adpEeveP-
YIKWV UTTod0oxEWV dev €xel dieukpivioBei. QoTéoO0,
O1AQOPEG EKPAVOEIG TNG AVATITUENG, CUUTTEPIAQL-
Bavouévng TG veupwvikAg dlagopoTroinang, pub-
MiCovtal ammd 10 peTaypa@ikd Trapdayovia CREB
(3). ZTnv TTapouca WPEAETN, TrEIPAPOTO PETPNONG
EVEPYOTNTAG AOUCIPEPATNG £De1EavV OTI N BIEyepan
TWV O2-0OPEVEPYIKWY UTTOSOXEWV ETTAYEI TNV HE-
Taypa@ik evepyotroinon tou CREB. H evepyo-
mroinon Tou CREB amé Tnv emiveppivn aveoTaAn
TTAPOUCia avaaToAéa TNG €TTOLUYEVACT, OAAG OxI
TTapoudia avaoToAéa TNG KUKAooguyevaaong f TnG
ANiroguyevdong. EmimmAéov, avaoToAr) Tng evqupi-
KNG evepyotnrag tng PKA trapeutrédioe tnv dpd-
on Tng emveppivng otov CREB. Ta amoteAéopa-
Ta auTtd TpoTeivouv €va onUATOOOTIKG WOVOTTATI
MEOW TOU OTTOIOU Ol O2-adPEVEPYIKOI UTTODOXEIG €-
Tayouv Tn PETAYPaQIKn evepyoTToinon Tou CREB
ota PC12 kdtTapa, 10 otroio TrepIAaUBAavel Tov
MeTaBoAioud Tou apaxidovikol oféog amd Tnv
P450-e¢apTwpevn emoguyevdon kai Tnv Tmoavé
d1adoxIKnA evepyoTroinon Tng PKA.

a,-Adrenergic Receptors Activate Creb
through a Pathway Involving Arachidonic
Acid Metabolism and PKA in PC12 Cells

&

Georgios Karkoulias, Panagiotis Asimakopou-los
and Christodoulos Flordellis

Department of Pharmacology, Medical School, Uni-
versity of Patras, Patra, Greece

Key words: ap-Adrenergic receptors, transcription
factor CREB, arachidonic acid metabolism, PKA,
PC12 cells

The az-adrenergic receptors (a2-ARs) are members
of the G-Protein coupled receptor (GPCR) super
family. They mediate physiological responses to the
endogenous catecholamines, epinephrine and nor-
epinephrine and have fundamental functions in neu-
ronal physiology. Previous study carried out on
PC12 cells expressing a,-adrenergic receptors have
shown that stimulation of all three subtypes causes
morphological and molecular neuronal differentia-
tion, but the signaling mechanisms that mediate this
effect have not been characterized (1,2). Many as-
pects of development, includeing neuronal differen-
tiation, are regulated by the transcription factor
CREB (3). In the present study, we employed a luci-
ferase assay and we found that stimulated a-ARs
induce transcriptional activation of CREB in PC12
cells. Epinephrine-induced activation of CREB was
abolished by prior treatment with ketoconazole, an
inhibitor of epoxygenase, but not with indomethacin
or nordihydroguaiaretic acid, inhibitors of cyclooxy-
genase and lipoxygenase respectively. Furthermore,
inhibition of PKA enzymatic activity abolished the
effects of epinephrine on CREB, suggesting that
PKA activation mediates CREB activation by ao-
ARs. Our results provide evidence for a putative
pathway by which 0-ARs induce transcriptional
activation of CREB in PC12 cells, involving AA me-
tabolism by cytochrome P450-dependent epoxyge-
nase and probably subsequent activation of PKA.

REFERENCES
1. Taraviras, et al., J. Cell Biol. (2002) 81, 363-374
2. Karkoulias, et al., Cell. Signal. (In press)
3. Lonze, et al., Neuron (2002) 35, 605-623

H Evepyotmroinon tou CREB EptAéketar otnv Znuatoddétnon amod oo-
AdpevepylkoUg YTTodoxelg ota PC12 Kuttapa

"ewpyiog qumUMag’, ApioTeidng HGHGOTpdeKO§1, 21aupog TupaBr’]pag1, Opbodo-
&ia MaoTpoyiavvn ', MNavayiwtng MatmaBavacdtroulog”, XpiaTdédouhog dJ)\wpéé)\)\r]g1

1Tumm( ®dappuakoAoyiag, latpikrp ZxoAn, MavemoTtiuio MNatpwyv Kai 2Neupo)\oler'] KAIvIKA,
MavemoTtnuiako Mevikd Noookopegio Matpwy, Marpa, EAAGG
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O1 az-adpevepyikoi UTTOOOXEIG avAKOuv OTnV U-
mepoikoyévela Twv GPCRs (G-Protein Coupled
Receptors). Aiapecgohafouv Ti¢ dpATEIG TTOU TTPO-
KaAouvTal atd TIG EVOOYEVEIG KATEXOAAUIVES, ETTI-
VEQPIVN Kal VOPETIVEPPIVN. Tpia dIaPopEeTIKA yo-
VidIa KwOIKOTTOI0UV TOUG Q2-adPEVEPYIKOUG UTTO-
TUTTOUG (a2a, G2 and dac), TTOU SIAPEPOUV WG
TTPOG TIG 1810TNTEG BECPEUONG, TNV IOTIKI KOTOVO-
MR, TN XPWUOCOWHATIKA B£0N Kal TO JOVOTTATI E-
Taywyng onuatog (1). NpoéoeaTeg PEAETEG ExOUV
Ociel OTI n emvePpivn €TTAYEI HOPPOAOYIKA Kai
MopiakA veupwvikh diagopotroinon PC12 KuTTd-
pwv, TTOU £XouVv OIaPOAUVOET PE ax-adpevepyIKoUg
uttodoxeig (2). EE dAAou n veupwvikr AgiToupyia,
KaBWwg Kal TTOAAEG TTAEUPEG TNG avaTTTUENG, OTTWG
gival 0 TTOAATTAACIOOPOG TTPOBPOPWY VEUPIKWV
KUTTAPWYV, N VEUPWVIKA ETTIRIwoN Kal 81apopoTToi-
non pubuifovtal a1Té TO PETAYPAPIKO TTapdyovTa
CREB (cAMP-response element-binding protein)
(3). ZTnv TTapoUca UEAETN €peuvhCalE ToV TTIBA-
vé pého Tou CREB oTtn onuatoddtnon amod do-
adpevepyikoug utrodoxeic. EidikdTepa, PEAETATA-
ME T6G0 TN PWOPOPUAIWGCN OG0 KAl TV HETAYPO-
@IKA evepyotroinon Tou CREB. Xpnaoiyotroijoape
Mia evQupikf péBodo pe Aouaipepdon Kabwg Kai
avéAiuon pe Western blotting kai BpAkape evep-
yotroinan Tou CREB a1é emivegpivn. O ouciaoTi-
KOG poAog Tou CREB 0Tn veupwvikr TTAQCTIKO-
TNTa PAG TTOPOKIVNOE VA EPEUVACOUNE TO POAO
Tou CREB 0Tn veupwvik dia@opoTroinan atrd
a2-ARs o¢ diapoAucpuéva PC12 kiTTapa €€etd-
Covtag Tn Opdon evog apvnTikd peTaAAayuévou
CREB oT1nv avarTugn veupITwy TTOU TTPOKAAEITaI
atd ax-ARs o diapgoAuopéva PC12 kuTTapa.

a,-AR Signaling is Mediated by Activation of
Transcriptional Factor CREB in Transfected
PC12 Cells

Georgios Karkoulias1, Aristeidis Papastratakos1,
Stavros Taraviras' Orthodoxia Mastrogianni1, Pa-

nagio1tis Papathanasopoulos?, Christodoulos Flor-
dellis

1Department of Pharmacology, Medical School, Uni-
versity of Patras and “Department of Neurology,
University Hospital of Patras, Patra, Greece

Key words: az-Adrenergic receptors, az-AR signaling
activation, transcription factor CREB, transfected
PC12 cells

The az-adrenergic receptors belong to the super-
family of G-Protein Coupled Receptors (GPCRs).
They mediate effects of the endogenous catechola-
mines, epinephrine and nor-epinephrine. Three dif-
ferent genes encode the human az-adrenergic sub-
types (0za, a2 and ayc), that differ in their ligand
binding properties, tissue distribution, chromosomal
location and signaling pathways (1). Recent studies
have demonstrated that epinephrine induces mor-
phological and molecular neuronal differentiation of
PC12 cells transfected with ay-adrenergic receptors
(2). Neuronal functioning and many aspects of deve-
lopment, such as precursor proliferation, neuronal
survival and differentiation and process outgrowth
are regulated by the transcription factor cAMP-
response element-binding protein (CREB) (3). In the
present study we have investigated the possible in-
volvement of CREB in az-adrenergic receptor signal-
ing. We studied in particular both the phosphoryla-
tion and transcriptional activation of CREB. We em-
ployed a luciferase assay and Western blotting ana-
lysis and we have found activation of CREB by
epinephrine. The crucial role of CREB in neuronal
plasticity has prompted us to investigate the role of
CREB in a-AR-induced neuronal differentiation by
testing the effect of a dominant negative mutant of
CREB on neurite outgrowth elicited by a-ARs in
transfected PC12 cells.

REFERENCES
1. Mc Donald, et al.: Trends in Pharmocol. Sci. 18: 211-219
(1997)
2. Taraviras, et.al.: Eur J. Cell Biol. 81: 363-374 (2002)
3. Lonze, et al.: Neuron 35: 605-623 (2002)

20vBeon Néwv Memmdikwv Navodouwyv

O. Kappd, K. MmradpAog

Epyaotrpio Opyavikrg Xnueiag, TuAua Xnueiag, MavemaTrpio Marpwyv, 26500 MdTtpa, EAAGG

H eykepaAivn ocuvoédnke pe PEG (TToAuaiBuAevo-
YAUKOAN) Kail pe TTAARITOUA-UTTOKATAOTATES XPNOI-
dotroiwvtag Tn olvBeon ot OTeped @dAon. Ei-
odaxonkav dia@opeTikéG avaAoyieg PEG kal TTaA-
MITOUA-TUNPATWY PE OTOXO va eTITEUXOEI N KATAA-
AnAn avaAoyia TTou 0dnyei 0TO OXNUATIONO TWV
KoAUTEpWY MBavwy  AiIrToowpdTtwy. Metd tnv
ATTONOVWAON TWV TTPOIOVTWY, N PiKpookoTria SEM

€0€1EE OTI N eyKEPOAAivN TTOU €ival ouvOedEPEVN O€
avaAoyia TTaApIToUA:PEG = 1:3 oxnuaricel Tig mo
IKAVOTTOINTIKEG OQAIPIKEG vavodouég. O OKOTTOg
ATav va yivel guvOuaoudg Twy EAGC CUCTNUATWY
METAQOPAG TWV TTETITIBIWY TTOU XPNOIUOTTOIOUVTaI
TTEPICOOTEPO OAUEPA: AITTOOWHATA, TTEYKUAIwON
Kai AirroTreTtTidia. O1 vavodouég aTnV TTEPITITWON
auTh TTapéxouv OITAA TTPooTadia Kal gival eEalpe-
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TIKAG Oonuaciag oTnv eupeon QAPUAKWY augnué-
vng B108100e01uOTNTAG.

Synthesis of New Peptide Nanosomes
T. Karra, K. Barlos

Laboratory of Organic Chemistry, Department of
Chem-istry, University of Patras, GR 26500 Patra,
Greece

Key words: Enkephalin, polyethylene glycol, palmito-
yl residues, peptide nanosomes, synthesis

Enkephalin was placed among PEG (Polyethylene
Glycol) and palmitoyl residues by solid phase syn-

thesis. Different ratios of PEG and palmitoyl were
introduced in order to achieve the appropriate pro-
portion that leads to the formation of the best pos-
sible spherical nanosomes. After purification of the
products representative scanning electron microsco-
py (SEM) micrographs showed that enkephalin that
was conjugated with a ratio of palmitoyl: PEG = 1:3
form the most satisfying spherical nanosomes. The
desirable peptide nanosomes arise from the combi-
nation of other delivery system of peptides that are
mostly used today, like liposomes, pegylation and
lipopeptides. In this way peptides obtain double pro-
tection which is very important to overcome many
problems before their clinical application.

OewpnTik MeAétn Mpdodeong Tou AvTiUTrepTacikoUu Gapudkou Valsartan oT1o

Evepyd Kévrpo Tou AT¢ YTTodoxéa

B. Karoidpac'?, K. Motapitg’, M. ZouptouAdkng', =. NikoAapotroulog?, ©. Maupo-

MoUoTOKOG

'EBvIKG 15pupa Epeuvwv, IvoTitouto OpyavikAg kai PappakeuTikng Xnueiag, Bao. Kwv-
oTavtivou 48, 11635 ABAva kai 2Epyormr']pm dapuakeuTikAg Xnueiag, TuRua OapPakeuTiKAg,
2xoA Emotnuwy Yyeiag, Mav. MNarpag, 26500 Pio, EAAGG

To valsartan eival avTiiTrepTacikd QAPUAKO TO
OTTOI0 QVAKEI OTNV KATNYOPIa TWV QVTAYWVICTWY
NG Ayyelotaaivng Il (All). Ta pépia autd ackolv
TN O0pdan Toug TTapPeUTTOdifovTag TNV TTPOCdEan
Tou mremmidiou All oTo evepyd kévipo Tou ATy
utrodoxéa. Me xprion ®aocuatookoTriag Mupnvi-
koU Mayvntikou Zuvtoviopou (NMR) diammoTtwen-
Ke n UTTapén U0 SIAKPITWYV SIOUOPPWOEWY (KUPI-
a kol OguTePEUOUCN) Og Bepuokpaaia dwpatiou
€€ aITiag TNG TTAPEUTTODIOUEVNG TTEPIOTPOPAG YU-
pw atrd Tov auIdIké deoud TOu Jopiou. XTnV TTa-
poloa epyacia OlgepeuvnOnke n TPOCdean (Mo-
lecular docking) Tou valsartan otov AT, uttodo-
Xéa PE XPAon KOTAAANAwWVY AOYICUIKWY TTPOCOE-
ong (in silico study). Amoucia kpuaTaAAoypagi-
KWv &edopévwy, 10 povTéAo Tou AT, utrodoyéa
éxel oxedlaoTei pe Baon v 3D diaudpewaon Tou
ouodAoyou utrodoxéa TnG podowivng. Ta atroTeAé-
OMOTO TWV TTEIPAUATWY TTPOadeang KaTEdEIEav
o1l Kai o1 dUo JIaPoPYPWOEIG Tou valsartan €10ép-
XOVTal OTO 010 £vePYO KEVTPO TTOU €XEl TTPOTABEI
yla Tov TTpoTuTio AT+ avraywvioTh losartan. MNa-
PAAANAa epgaviouv TTapduoieg aAANAETMIdPACEIG
ME Kpiowa apivogéa Tng BAKNG TTpdodeong, Ta
oTroia £€Xouv TTPOKUWE! aTTO TTEIPAUATIKEG MEAETEG
METAAAGEEWVY.

Docking Studies of the Antihypertensive
Drug Valsartan at the Active Site of the AT,
Receptor

V. Katsiaras1’2, C. Potamitis1, P. Zoum1poulakis1,
S. Nikolaropoulosz, T. Mavromoustakos

"Institute of Organic and Pharmaceutical Chemistry,
National Hellenic Research Foundation, Vas. Con-
stantinou 48, 11635 Athens; 2Laboratory of Pharma-
ceutical Chemistry, Department of Pharmacy,
School of Health Sciences, University of Patras,
26500 Rio, Greece

Key words: Valsartan, AT1 antagonist, docking stu-
dies

Valsartan is an AT1 antagonist (class of SARTANSs)
for the regulation of high blood pressure. These
molecules exert their action by antagonizing the
binding of Angiotensin Il in the active site of the AT1
receptor. NMR spectroscopy showed the existence
of two distinct conformations (major and minor) at
ambient temperature due to the restricted rotation
around the amide bond. In silico docking studies are
applied in order to investigate ligand:protein inter-
actions. The model of the AT1 receptor for the dock-
ing study, was based on the 3D structure of bovine
rhodopsin. Docking results revealed that both con-
formations of valsartan bind in the same cavity of
the receptor as the already proposed for the proto-
type SARTAN (losartan) favoring interactions with
critical aminoacids for AT1 antagonism.
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Yypry Xpwpatoypagia dacpartoperpiog Malag (HPLC-MS/MS): MNoooTIKOG
Mpoodiopiopdg Bioevepywv Metmidiwy yia Tnv KatatmoAéunon tou Kapkivou
©. Katoira', Z. Zogiaveg', ©. Toéhiog?, |. Matooukag® kai K. TapBakoTTouAog’

1Bc(crlKr’] ‘Epeuva, EpyacTipio ®apuakoloyiog — PapuakoTexvoloyiag, IBEAA, 115 27, ABAva,
ka2 TuApa Xnueiag, MavemoTruio Martpwy, 265 00, Pio, MNatpa, EANGG

KaBiotatal TTA€ov 0aQEG TTwG N HEAETN TWV Gap-
MoKOAOYIKG Bioevepywv TTEMTISiwY gival Kaiplag
onuaciag yia Tnv ev Tw BABel kKatavonon Tou Kap-
Kivou Kai €mITTpOCOETa, yia TNV avaTITUgn VEWwV
OePATTEUTIKWYV TTPOCEYYIOEWYV. Z€ AUTAV TNV TTPO-
oTra0eIa, N avixveuon Twv ev AOyw TTETTISIWY o€
BioAoyika uypd/ioTolg, kKaBwg Kal n digpedvnon
TNG €TTOPACT|G TOUG O€ E€VOOYEVEIG TTAPAYOVTEG
(TreTTIOIKEG OPUOVEG) 1| HOPIOKOUG OEIKTEG CUVI-
OTA TTOAUTIUO apwyO. Ev yével, 0 TToO0TIKGG TTPOOC-
SI0pIoPAG TwV TTETTISIWV aTTaITel uEBSGdOUG avd-
Auong pe uywnAnR euaiobnaia Kai €TTIAEKTIKOTNTA,
OTTWG oI PEBODOI PACUATOMETPIAG PACaG Kal Ol
avoooeVCUIKEG WEBoDOI. O1 TEAEUTOIEG XAPAKTN-
piCovtal amd xaunAd emimeda avixveuong, aAAd
KATToIEG POpEG aduvaToUuv va BIOKPIVOUV TO TTE-
TITIOIO TOU EVOIOPEPOVTOG OTTO TOUG UETAPBOAITEG
TOU A TIG TPOTTOTTOINKEVEG MOPPEG TOU (Cross re-
activity). ZTov avrimoda, av kai ol yéBodol pacua-
TOMETPIAG palag ep@aviovtal 10aVIKEG yia TOV
TTPOCJIOPICUS  XAWNAWY  CUYKEVTPWOEWY €VOG
TTANBOUG SIOQOPETIKWV KATNYOPIWV PBIOEVEPYWV
Mopiwv o€ BioAoyIka uypd/ioToUg, N TTOCOTIKA Qa-
opartoueTpia paZag yia Ta  TETTIOIN/TTPWTEIVES
ATTOTEAEI EpguvNTIKA TTPOKANGN. AvalnTwvTag Kal-
VOTOUEG AVOAUTIKEG TTPOCEYYIOEIG, €TTETEUXON O
TT000TIKOG TTPoodlopioudg Tou Leuprolide (o€ eTmi-
meda picomolar) oto TTAGoua ETTiPUa, KAVOVTOG
Xprion piag véag TAATQOPUAG UYPrG Xpwparo-
ypagiag @aouartoypagiog pagag (Hybrid Quadru-
pole Linear lon Trap Mass Spectrometer), 1ou
ouvdudlel Tn duvaToTNTa TOU TPITTAOU TETPATTO-
Aou (triple quadrupole instruments) pye aut g
Trayidag 16viwyv (linear ion trap). Aedopévng Tng
onpaciag Tou v AOyw @AapPAKoU OTNV KATATTOAE-
MNoN TOU OPUOVO-EEOPTWHEVOU KAPKIVOU TOU TTPO-
oTATN, OAAG Kal Twv CUYXPOVWY ETTITAYWY IO Kal-
voTOuES BeATiwpéveg Beparreieg, éxel AON gekivh-
g€l n in vivo agloAdynon Kal QopUAKOKIVNTIKY ME-
AéTn Tou Leuprolide kal Twv TTETTIOIKWY QVOAS-
YVV TOU O€ TTPOKAIVIKG JOVTEAQ.

High Liquid Pressure Chromatography
(HPLC-MS/MS): Quantitative Analysis of

Bioactive Peptides for the Treatment of
Cancer

T. Katsi|a1, Z. Sofianos1, T. Tseliosz, J. Matsou-
kas?and C. Tamvakopoulos1

'Basic research, Laboratory of Pharmacolo%y-Phar-
macotechnology, IIBEAA, 115 27, Athens; “Depart-
ment of Chemistry, University of Patras, 265 00,
Rion, Patra, Greece

Key words: Treatment of cancer, bioactive peptides,
high liquid pressure chromatography (HPLC-
MS/MS)

It is well established that the study of pharmacologi-
cally active peptides is central for the understanding
of cancer and the development of novel therapeutic
approaches. In this context, the determination of
bioactive peptides in biological fluids/tissues and
their effect on endogenous factors (peptide hormo-
nes) or molecular markers are of great importance.
Current approaches towards peptide quantification
in biological fluids include immunoassays and mass
spectrometric techniques. Immunoassays are char-
acterised by high sensitivity, but sometimes are in-
capable of distinguishing the peptide from its meta-
bolites or the modified peptide (cross reactivity). As
for the mass spectrometry approaches, even though
they are thought to be ideal for the quantification of
trace levels of various classes of bioactive com-
pounds in biological fluids/tissues, peptide quantifi-
cation by mass spectrometry is still a challenge.
Hence, looking for novel mass spectrometric ap-
proaches, Leuprolide was measured in mouse pla-
sma at picomolar concentrations, using high pres-
sure liquid chromatography (HPLC) coupled to a
novel platform (Hybrid Quadrupole Linear lon Trap
Mass Spectrometer) that combines the potential of
triple quadrupole instruments with that of a Linear
lon Trap. Considering the importance of Leuprolide
regarding the treatment of hormone dependent pro-
state cancer as well as the current needs for novel
improved therapies, the in vivo evaluation and phar-
macokinetic analysis of Leuprolide and its peptide
analogues in preclinical models is in progress.
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O1 XaAkOveG Kal Ta TTOPAYWYA TOUG TTOPOUCIA-
Couv peyadho apiBuod BioAoyikwy dpdaccwv. Mepi-
KEG ammd TIG OPACEIG AUTEG Eival N AVTIQAEYUO-
vwodng dpdan, n egoudeTépwon kal TTayideuon
eAeuBépwv pICWv, KABWG Kal N avaaToAr Tng dpd-
ong dlo@opwv evCUPWY TTOU EUTTAEKOVTAI OTO
QAIVOUEVO TNG GAEYUOVAG, AAAG Kal N avTIKOPKI-
viK dpdion. MpodoaTeg dnuUocieUoelg eTIRERAIW-
VOUV TNV GUEON oUVOEDN TOU KAPKIVOU WE TO TTO-
AOTTAOKO @aIvOpevo TNG QAeypovhG. H HEAETN TG
BiBAloypagiag kai n e@apuoyry TnG computer
aided drug design odAynoe oTtn BIEUKpivION TWV
QUGCIKOXNUIKWYVY IBIOTATWY TTOU JIETTOUV TNV QVvTI-
KapKIVIK 0pdan Twv xaAkovwy (1). Agiotrolwv-
TAG AUTEG TIG TTOOOTIKEG OXEOelg douAG-Opdong
OuvBéaape PEPIKEG XAAKOVEG Kal TTapaywyd TOUG
KOl MEAETAOANE TTPOKATOPKTIKGA TNV AVTIKAPKIVIKK
TOUG OUNTTEPIPOPA. O1 XOAKOVEG Kal Ta TTapAyw-
ya Toug diaAvovTal o€ DMSO kal peAeTwvVTAl OTIG
KOPKIVIKEG KUTTAPIKESG O€IpEg (2) MCF-7 kai MDA-
MB-231 o€ di16popeg TUYKEVTPWOEIG. Npoadiopi-
ZeTal n IKAvOTNTA TWV EVWOEWY VA avaoTEAOUV
TNV aQvATITUEN TWV KUTTAPWYV PETA aTTO TTAPATETA-
pévn (72 h) ékBeor| TOug OTnV EMIdPACN TWV UTTO
MEAETN evwoewv. Qg eVWOEIS avagopds XPNnoIuo-
TToI00VTOI N KEPKETIVN Kal N 4-OH koupapivn. Ol
METPROEIG Beixvouv OTI o1 XaAkoveg G5, G6 kai 61
avaoTENAOUV I0XUPOTEPA TNV AVATITUEN TWV KOp-
KIVIKWV KUTTAPWV.

Synthesis and Pharmacochemical Study of
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Derivatives) with Possible Anti-inflammatory,
Antioxidant, Anticancer Activity

Anna-Maria Katsori1, Nelli Kourti® and Dimitra
Hadjipavlou-Litina1
1Department of Pharmaceutical Chemistry, School

of Pharmacy, Aristotle University, Thessaloniki,
54124, Greece; 2Laboratory of Biochemistry, Centre

ZCH=CHW

Z= Br@CHon
G5

&

for Anti-cancer Research G. Papanicolaou, A.O.N.A
O Agios Savvas, Athens, Greece

Key words: Chalcones and derivatives, synthesis,
anti-inflammatory, antioxidant, anticancer activity

Chalcones and their derivatives present an enor-
mous number of important biological activities.
Among them are implicated: the anti-inflammatory
and the anti-oxidant activity (scavenging, quenching
and reducing activities) and the inhibitory activity of
several enzymes and mediatore of inflammation.
Anticancer activity has been also referred (1). Lately
a large number of publications referred and verified
the correlation of cancer with inflammation. Taking
under consideration the literature for chalcones with
anticancer activity and using computational chem-
istry we tried to delineate the physicochemical pro-
perties that are significant. The Computer aided
drug design help us to design, synthesize and
screen a number of chalcones and derivatives as
possible anticancer agents. The chalcones and their
derivatives were evaluated (2) against the breast
cancer cell lines MCF-7 and MDA-MB-231. The
compounds were dissolved in dimethylsufoxide
(DMSO) in various concentrations. Their growth
inhibitory activity was determined after 72h of conti-
nuous drug exposure for both cell lines. Quercetin
and 4-OH coumarin were used as the reference
compounds. The measurements showed that the
chalcones G5, G6 and 61 seems to be more potent.
The results are discussed in terms of structure-
activity relationships
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1-MeO-GIcN-DABF5
Ta YAUKOTTETTTIOIO €ival IBIAITEPO ONPAVTIKEG XNHI-
KEG evWOEIG AOyw TOU yeYOVOTOG OTI Ol IBIOTNTEG
TOUG aTroTeEAOUV GUVOUAGHS TwV ISIOTATWY TWV
OOKXAPWV KOl TwV TTPWTEIVWV A TTEMTISIWY Kal
MTTOpOUYV Va XpnoigoTroinbouv wg gdpuaka. ‘Ewg
TWPA OPIoPEVA YAUKOTTETTTIOIO XpnolhoTTolouvTav
WG avTIBOKTNPIOKA, aVvTIQAEYHOVWAN Kal avTiBIoTI-
K@, T1.X. 2106p0LUKIVN, Bavkouukivn kai TeixommAa-
vivn. ZTnv TTapouca PeAETN GUVTEBNKE TO avAAo-
yo yAukoTtremmidiou 1-MeO-GIcN-DABF5 ypnaoiuo-
TTOIWVTAG TO ANIVOTAKXAPO YAUKoZauivn, n auIvo-
Mada Tou OTToioU OpPXIKA TTPOCTOTEUTNKE ME TNV
ouada Fmoc. AkoAouBnoe peBuAiwon Tou avwpe-
poUg atdépou avBpaka pe TN xprion SlaAlpaTog
1,25 M udpoxAwpiou ce peBavoAn. To Trpoidv
mpoodédnke oTtnv  4-MeBouPeviudpulo-pnTivn
(MDMR), n Fmoc-oudda arrouakpuvlnke Pe Tn
xpnon diaAupatog 20% Titrepidivng e DMF kai
akoAoUBnoe oUleun Tou TTPOIGVTOG PE TO avAAo-
yo Tou utrodoxéa Tng OpouRivng DABF4 TTapou-
oia DIC, HOBt. Metd Tnv ammocUvOean TOU TTPO-
OTOTEUPEVOU TTPOIOVTOG aTTd TR pnTivn aTtTopa-
KpUvOnke n opdda Pbf, woTte va tapaybei 1o
mpoidv 1-MeO-GIcN-DABF5, 10 otroio armmopovw-
Onke pe nuimapaockeuaoTiké RP-HPLC kai tauto-
moinenke pe ®acparouetpia Mafag ESI-MS kai
NMR @acpatookotria. Mpdkeiral va peAETNOei n
BioAoyikr] dpdon Tou TTPOIGVTOG, WOTE VA EEAKPI-
BwOei 0 pdAog Tou aTnV TTPOANWN TNG ayYEIOYEVE-
ang.

Solid Phase Synthesis of Glycopeptide Ana-
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Glycopeptides are very important chemical com-
pounds because of the fact that their biological char-
acteristics are a combination of sugar and protein or
peptide properties and can be used as drugs. Until
now, some synthetic glycopeptides have been used
as antibacterial and anti-inflammatory factors as well
as antibiotics, such as Sideromycin, Vancomycin
and Teicoplanin. In this study, a glycopeptide ana-
logue was synthesized using the aminosugar gluco-
samine. The amino-group of glucosamine was ini-
tially protected with the Fmoc-group. The anomeric
carboatom was then methylated using 1.25 M hydro-
chloric acid in methanol solution. The methylated
Aminosugar was coupled on the 4-Methoxy-
benzhydryl resin (MDMR) and the Fmoc-group was
removed using 20% piperidine in DMF solution. The
next step was the binding of the Thrombin receptor
mimetic DABF4 analogue in the presence of DIC,
HOBt. After the cleavage of protected analogue,
Pbf-group was removed and the final product 1-
MeO-GIcN-DABF5 was further purified by semi-pre-
parative RP-HPLC and identified by Mass Spectro-
metry (ESI-MS) and NMR Spectroscopy. Biological
activity will be studied so as to define its role on
prevention of Angiogenesis.
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O1 utrodoxeig TG BpopRivng eival EAKUCTIKOI OTO-
XOl yIa Tn oUvBeon QAPUAKWY BIOTI BIGUECOAA-
BoUv o€ TOIKIAEG KUTTAPIKEG AEITOUPYiEG TNG
BpopuRivng, 6TTwG eival n BpduBwaon, n aluéoTacn
Kal oI pAeypovwdelg aoBéveies. H Bpopupivn evep-
yotroiei Tov PAR-1 pe TpwTeOAUTIKA BI1doTTacn
Tou N-TeAIKOU GKpou OTnV €WKUTTAPIa TTEPIOXNA
METAgU TNG Arg41 kai Ser*? QTTOKAAUTITOVTOG éva
véo N-TeAIKO akpo TTou TrepIAapPBavel TO evepyo
potiBo SFLLRN, 10 o110i0 AcIToupyei wg TTpoode-
Oepévog uttoKaTaoTATNG. Mpdogareg peEAETEG Do-
MNAG-0paCTIKOTNTAG OTO €PYAOTApPIO pag £deigav
OTI oUVOUAOUOG Twv OUO QAPHAKOPOPWY OG-
Owv (@aivulAiou, youavidivouddag) padi ye mapa-
Keigevn TTpwToTAYN auIVOPAda eival atTapaitnTog
ylo TN péyioTn PBIOAOYIKY aTTOKPION TwV TTETTTION-
KWV TTapayoviwy Tou utrodoxéa tng Bpoufivng.
Baoifopevol oe autAv Tn peEAETN oxedidoape Kal
ouvBéoape pn TETTIOIKOUG MIUNTEG, XPNOIUOTTOI-
WVTAG WG UTTOOTPWHA TO IVOOAIO Kal dUo 1) TpEig
PAPUAKOPOPESG OPAdES (QaIVUAIO, YOUaVIOIVOUQ-
0a, auivopdda kal KapBofUAio) okoTrelovTag oTn
BeAtiwon Tng ouyyéveiag Tpdodeang pe Tov PAR-
1 umodoyxéa. H ouvBeon mpayuarotroiénke o€
oTeped @aon, pe ™ xpnon tng CLTR-CI pnrivng,
Kal o€ opyaviké didAupa (ouleuén Tou IVEOAIKOU
UTTOOTPWHATOG, youavidiAiwon Kal TEAKR OTTO-
mpooTacia). Ta avdAoya Tou ouvtébnkav Ba
eAeyxBouv yia TNV IKAvOeTNTA TOUG va avacTéAouv
TN CUCCWHATWON QIJOTTETOAIWY TTou €TTAYEl N
BpopuRivn kal TN xaAdpwaon TNG AopThG O€ aPOU-
paioug pe 50C0EEAPTWHEVO TPOTTO.

Synthesis of Novel Non-Peptide Mimetic of
PAR-1 Thrombin Receptor with two or three
Pharmacophoric Groups

Pasxalina Keppa, Maria-Eleni Androutsou, Theo-
dore Tselios and John Matsoukas

Department of Chemistry, University of Patras,
Patra, 26500, Greece

Key words: Thrombin receptors, PAR-1, non-peptide
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Thrombin receptors are attractive drug discovery tar-
gets because they mediate a variety of cellular
actions of thrombin, such as thrombosis, hemostasis
and inflammatory diseases. Thrombin activates
PAR-1 by proteolytically cleaving the N-terminal
extracellular domain between Arg*' and Ser*® to re-
veal a new N-terminus containing the activation
motif SFLLRN, which serves as a tethered peptide
ligand. Recent structure-activity studies in our labo-
ratory have shown that a cluster of the two pharma-
cophoric groups (phenyl, guanidine) together with an
adjacent primary amino group is important for ex-
pression of maximum biological activity by thrombin
receptor-derived peptides. In this study we have de-
signed and synthesised, non peptide mimetics using
the indole template and two or three pharmaco-
phoric groups (phenyl, guanidine, amino and carbo-
xyl) aiming at improving the binding affinity with the
PAR-1 receptor. The synthesis was came out in
solid phase, with the use of CLTR-CI resin, and in
organic solution (coupling of indole template, guani-
dilation and final deprotection). The synthesised
analogues will be tested for their ability to inhibit
platelet aggregation induced by thrombin and rat
aorte relaxation in concentration dependent manner.

Koupapivika Mapdywya mmou Apouv wg AeoueuTtég YTrepogeidiou Tou YOpoyo-
vou Kai n MBavn Toug EptrAokA otnv AcBevela Alzheimer
XprioTog A. Kovtoyiwpync'?, Yanan Xu?, Afquntpa XardnmatAou-Aitiva’, Yuan Luo?
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To o&eIdWTIKO OTPEG KAl 0 pOAOG TwV eAeUBEPpWV
piICwv otnv avdmrtugn Tng acBéveiag Alzheimer
gival oTdxog TTOAWYV ouyxpovwy peAetwv (1). O

POAOG TwV eAeuBépwyv piIlwv oTnv acBéveia Tou
Alzheimer éxel OeixBei o1 oxeTiCetan pe 10 AS
(apuAogidni-B), Ta otroia TIoTEUETAI OTI TTAICOUV TO
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pOAo TTPO-0EeIdWTIKOU. To UTTEPOEEIBIO TOU USPO-
yovou (H202), pia atrd Tig BaCIKG evePYEG HOPPES
oguyovou (ROS), eivai utrevBuvo yia TIG aAhol-
woelg mou oxeTiCovral pe Ta AB ota KUTTapa (2).
Aidgopa @uaikd TTpoidvTa BewpolvTtal 6TI dpouv
WG avTIOZEIdWTIKA, OTTWG Ta AaBovoeldr|, Koupa-
PIVIKG TTapaywya kal GAAa (3). Mia oeipd amd
KOUMOPIVIKA TTapdywya €Xouv OUVTEDEI Kal peNe-
TNOEi OTO €PyacTPIO PAG YIA TNV QVTIQPAEYUO-
vwodn Kai avTiogeIdwTIKA Toug dpdon (4). ZTnv Ta-
pouoca epyacia opioyéva OO QUTA T KOUMAPI-
VIKG TTapdywya HEAETABNKAV WG CAPWTEG TOU
utrepogeIdiou Tou udpoyovou pe Tn HEBodo DCF,
XpNolgoTTolwvTag dUo TUTTOUG KUTTApWY: a) aypi-
ou tumou (N2a) veupoBAaocTikd KUTTapa Kai B)
APP/S1 (A9) petaAAaypéva kUTTapa (ek@palov-
Tag Ta AB). ZUPewva pe Ta atmmoTeAéouaTta, Ka-
TToI0 oMo auTd Bpébnkav va eivalr dpaoTIKoi Oe-
OMEUTEG TOu uTTEpOEEIdiou Tou udpoydvou Kal n
Opdaon Toug BpEBnke va eCapTdTal aTmmd TN CUYKE-
vTpwaon kal améd 10 Xpovo. H dpdon Toug wg oa-
PWTEG TTOIKIAEI avdupeaa OTIG U0 OIaPOPETIKEG
ocIpég KUTTApwY. EIdIKG aTnv TrepiTrTwon Twv A.9
MeTaAAaypEVWY KUTTAPpWY, N avTiogeidwTIKA Opd-
on ATAV o0 CNUAVTIKA O¢ OXE0N JE QUTH| TTOU -
@avioTnke oTa aypiou TUTOU KUTTApPA. ETmTpod-
00eTa 0 TTPOOTATEUTIKOG POAOG TWV KOUHOPIVIKWV
EVWOEWYV OTNV KUTTAPIKI KOTOOTPO®R TTOU TTPO-
KARBNKe a1mé 1O UTTEPOLEIDIO TOU UBPOYOVOU HEAE-
TABNKE pe TN PéBodo MTT. Ta Trapatdvw aTroTe-
Aéoparta pag deixvouv 0TI Ta UTTO PEAETN KOUMQ-
PIVIK& TTapAywya PTTopolv va Xpnaoigotroinéouv
WG 0dNYOi-EVWOEIG OTNV QVTIYETWTTION TNG 00B€-
velag Tou Alzheimer.

Coumarin Derivatives Acting as Hydrogen
Peroxide Scavengers and their Possible
Implication in Alzheimer Disease

Christos A. Kontogiorgis1’2, Yanan Xuz, Dimitra
Hadjipavlou-Litina1, Yuan Luo?

"Department of Pharmaceutical Chemistry, School
of Pharmacy, Aristotle University, 54124 Thessa-
loniki, Greece; 2University of Maryland, Department
of Pha-rmaceutical Sciences, Baltimore, MD21201-
1180, USA
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Oxidative stress and the role of free radicals in the
development of Alzheimer Disease (AD) have been

the target of many recent studies (1). The role of
free radicals in AD is thought to be associated with
AB (amyloid-B), which acts like as a prooxidant.
Hydrogen peroxide (H20O;), one of the main Reactive
Oxygen Species (ROS), is responsible for AB-as-
sociated damages in cells (2). A number of natural
products are thought to act as antioxidants, such as
flavonoids, coumarin and others (3). A number of
coumarin derivatives have been previously synthe-
sized and tested in our laboratory as anti-inflam-
matory and antioxidant agents (4). In this study we
tested our coumarin derivatives as hydrogen per-
oxide scavengers with the DCF assay using two
types of neuronal cells: a) wild type (N2a) neurobla-
stoma cells and b) APP/PS1 transgenic (A9) mutant
cells (expressing AB). According to our results,
some coumarin derivatives were found to be active
in attenuating hydrogen peroxide, and their activity
was found to be concentration and time depended.
The scavenging activity was varied between the
types of cell cultures. Especially for the A.9 mutant
cells, the antioxidative ef-fects are more profound
than the wild type cells. Furthermore, the protective
role of coumarin derivatives on the cell damage in-
duced by hydrogen peroxide was performed using
MTT assay. These results suggest that these com-
pounds could be used as a template in the design of
new molecules with possible role in Alzheimer

Disease.
m m
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H avdykn Tng @apuUaKeUTIKAG Blopnxaviag va Tre-
plopicel Tov XpOvo Kal To uynAd KOOTOG KATd TNV
TTopEia avaTTTuEng VEWV QapUAKwWY TTOU OQEIAETal
€V UEPEI OTO XOUNAG PAPUOKOKIVNTIKO TOUG TTPO-
@iA, €dwaoe wOnon otnv avatmTtugn in silico Pedo-
Owv yia Tnv éykaipn agloAdynon Twv 1810THTWY
TTOU aQopOoUV TIG IBIOTNTEG ATTOPPOPNONG, KATA-
VOURG, MeTaBoAiouyol kai atrékkpions (ADME).
21NV TTapouca epyacia PEAETABNKAV OpPIoUEVEG
ONMAVTIKEG QAPUOKOKIVNTIKEG KOl METABOAIKES 101-
oTNTEG avTaywvioTwy TnG Ayyelotevaivng Il (SAR-
TANSs) pe Tnv XpAon Twv Aoyiopikwy VolSurf kai
MetaSite. H oeipd dedopévwv TrepIAapBavel popi-
a TTOU XopnyouvTal wg avTIUTTEPTACIKA QAPUAKA,
KaBwg Kal GANa OUVBETIKG avAAoya. ZUYKEKPI-
Méva, 866nke éupacn atnv TTPOPRAEWn TNG diatTe-
PATOTNTAG TWV HOPIWV OTTO TOV QIPATEYKEPAAIKO
@payuod, amd Ta KUTTapa Caco-2, TNG OUYYEVEIDG
Me Tnv aABoupivn Tou TTAdOPOTOG, TNG UBATODIA-
AutéTnTag, TOV OYKO KATAVOWUAG, KaBWG Kai oTnv
TPOBAewn TnG Béocwg peTaBoAiopol aTTd Ta Ku-
Toxpwyuata CYP2C9 kai CYP3A4. Ta atoTteAé-
OJOTO OTTOKOAUTITOUV ONMPOVTIKEG TTANPOQOPIES
TTOU PTTOpPEi va 0dnyrnoouv oTn BeATIOTOTTOINGN
TOU QOPMOKOKIVATIKOU Kal UETABOAIKOU TTPO®IA
TWV OUVOETIKWYV EVWOEWV.

In Silico Studies of ADME Properties of AT1
Receptor Antagonists

C. Koukoulitsa1, P. Zoumpoulakis1, A. Resvaniz,
J. Matsoukasz, T. Mavromoustakos'
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The necessity of the pharmaceutical industry to limit
the time and expense of drug development due to
the non optimal pharmacokinetic profile of candidate
drugs, has initiated the interest in high-throughput
screening methods and their in silico counterparts
for rapid estimation of ADME properties (Absorption,
Distribution, Metabolism and Excretion) at the early
stages of drug development. In the current study,
some relevant pharmacokinetic and metabolic pro-
perties are theoretically calculated for AT1 antago-
nists (SARTANSs) using VolSurf and MetaSite soft-
ware. The dataset is comprised of already marketed
anti-hypertensive drugs and other synthetic deriva-
tives. In particular we have focused on aspects of
blood-brain barrier penetration, Caco-2 cell absor-
ption, plasmatic proteins binding, aqueous solubi-
lity, volume of distribution, and metabolism by
CYP2C9 and CYP3A4. The results reveal crucial in-
formation that may be useful for structural modifi-
cations of the syn-thetic molecules under study lead-
ing to a better pharmacokinetic and metabolic pro-
file.

OAKp ZuvBeon Tou 4-Owogopikou Eotépa Tng 2-C-pebulo-D-epubpitdAng
(MEP) ka1 looTotropepwv NG 2-C-ueBuro-D-£puBpITdAng

A.E. Kouptmng, £.2. KwtouAag, I.K. T'dAAog

Epyaotpio Opyavikrig Xnueiag, TuAua Xnueiag, ApiototéAeio lMNavemoTthuio, ©gcoalovikn,

EANGC

To ewao@opikd TTapdywyo MEP (3) eival éva atrd
Ta onPavTika evOIANESa TNG aveCdPTNTNG TOU -
BaAovikoU BIOCUVOETIKAG 000U TWV ICOTTPEVOEI-
dwv (MIP). EmitAéov, To 3 gival TTOAU onpavTiKOg
peTaBoAitng Tou Plasmodium falciparum, Tou T10-
pdaoiTou TTou €ival utrelBuvo yia Tnv ehovooia. H
MIP vgioTtaral pévo oto peTaBoMioud Twv BakTn-
piwv, TWV XAWPOTTAACTWY TWV QUTWV KAl TWV QU-
KWv. Ma autd 10 Adyo pia oAokAnpwpévn diepeu-
vnon kai aglotoinon g MIP Ba utmopolce va
odnynoel atnv avamTuén véwv TUTTWV QiIfavio-

KTOVWV Kal €EEIBIKEUPEVWV QOPUAKWY Yia TTaBo-
YEVEIG HIKpoopyavigpous. QoTtéco, n TARpng OI-
eukpivion Tng MIP dev éxel akdun emmiTeuxBei Kal
KGBe €UKOAN TTOPOOKEUAOTIK MEBOSOG yia Ta
yvwoTd TnG evlidpeca Ba ptmopoloe va atrodel-
XBei TTOAU xpAoIun. ETnVv TTopouca epyacdia TTa-
pousiageTal eVONAGKTIKF) OUVOETIKA TTPOCEyYIon
O0WV apopd GTO PWAOPOPIKO €0TEPA 3 Kal TTOAU-
TIHa yia Tov TTPoodlopioud TNG PIOCUVOETIKAG
000U deuTepiwpéva avaAoya (2b kal 2¢) TG TTPO-
Opoung éVWong Tou, To akeTovidlo TNG 2-C-pebu-
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Ao-D-epuBpitéAng (2a). To oxAua TToU Qapuod-
00OnkKe xpnoigoTTolel WG TTPWTN UAN TO AKETOVIOIO
NG 2-C-udpofuueburo-D-gpubpdlng (1) kai TTa-
pavyel, HECW MIAG OTPATNYIKAG HOVOTTPOCTACIAG,
TIG EVWOEIG OTOXOUG PE OUVIOUO TPOTTO KOl Of
uynAn amrédoaon.

o
HOQ &
(—Z\ \\—L (HO) O)Po’\)\

4.0 OH

x K OH OH

1 2 3

aX=Y=H; bX=D,Y=H; ¢cX=H,Y=D

Total Synthesis of 2-C-methyl-D-erythritol 4-
phosphate (MEP) and Isotopomers of 2-C-
methyl-D-erythritol

A.E. Koumbis, S.S. Kotoulas, J.K. Gallos

Laboratory of Organic Chemistry, Department of
Chem-istry, Aristotle  University, Thessaloniki,
Greece

Key words: 2-C-methyl-D-erythritol 4-phosphate (MEP)
MEP (3) is a key intermediate of the mevalonate
independent pathway (MIP) for the biosynthesis of
isoprenoids. Additionally, 3 is a critical metabolite of
Plasmodium falciparum, the parasite responsible for
malaria. MIP is only present in bacteria, plant chloro-
plast and algae metabolism. For this reason, a
thorough investigation and exploitation of MIP could

enable the development of new classes of herbici-
des and specific drugs against pathogenic micro-
organisms. Nevertheless, the complete elucidation
of MIP has not been achieved yet and each facile
preparative method for its known intermediates
could be highly useful. Here we present an alterna-
tive synthetic approach toward 3 and valuable for
the identification of the biosynthetic pathway deute-
rated analogues (2b and 2c) of its precursor, 2-C-
methyl-D-erythritol acetonide (2a). This scheme
uses 2-C-hydro-xymethyl-D-erythrose acetonide (7)
as starting material and delivers, through a mono-
protection strategy, the target compounds in a short
way and in high yield.
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2uvBeon kail Gappakoxnuikn MeAétn XaAkovwyv
Kouokoupa Mapia kai Xar¢ntmrauAou-AiTiva AfunTpa
Topéag PappakeuTikig Xnueiag, TuApa dapuakeuTikng, ApioTotéAeio MavemoTApio, 54124

@eogoalovikn, e-mail
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Me a€lommoinon tng computer aided drug design
yivetal TTpooTrdbeia oxediaouol Kal ouvBeong
OeIPAG XOAKOVWV UE, QVTI-IKEG, OVTIKOPKIVIKEG
1810TNTEG, TBAVA avaoToATIKY dpdon eTTi TG AI-
TToguyovaong aAAG Kail PE in Vivo avTIPAEYUOVW-
on opdon. Mpéogareg dnuooieuoelg empBeRaiw-
VOUV TNV GUEON oUVOEDN TOU KOPKIVOU PE TO TTO-
AOTTAOKO @aivopevo TnG QAeypovig. H oulvBeon
(1) Twv XaAkovwv akoAouBei To avwTépw OXAHA

: hadjipav@pharm.auth.gr

Kal N doun Toug €TMIRERAIWONKE PE PACHUATOOKO-
KA €§€TOON KAl OTOIXEIOKEG avaAuoelg. MapdA-
AnAa, emmeidf n AITTOQIAIKOTNTO OTTOTEAEI QPUOIKO-
XNMIKA 1816TNTa TTou  ePTTAEKETAl 0T BIOAOYIKA
opdan, TTpocdlopifeTal TTEIPAPATIKA Kal BewpnTi-
K& n AITTOQINKOTNTA Twv XoAKovwv. O1 evwoelg
QOKINAOTNKAV YIa TNV in Vitro IKavdTNTA TOUG i) va
aAANAemOpoUV Je TNV eAeUBepn oTaBEPN pifa Tou
1,1-d1paivuro-trikpudpaluliou (DPPH), ii) va ava-
oTéAouv Tn AImIBIKA utTepoeidwan, iii) va deouel-
OUV TO UTTEPOLEIBIKO avidv, iv) va avaoTéAOuV TN
dpdon TNG PUTIKNAG AITToguyovaong, V) va avaoTé-
Aouv TNV TTPWTEOAUTIKA dPACH TWV CEPIVOTTPW-
TEaOWV (Bpuyivn Kal a-xupoBpuwyivn) KaBWg Kai
vi) TNV €0TEPAOIK dpdaon Twv dUo evUPwv, Vii)
va avTidpolv pe TN yAoutabeidvn (GSH). Akdun
MEAETWVTAI Kal YIa TNV in Vivo IKaveTnTd TOug va
avaoTéAouv To oidnua Tou dkpou TToddG ETTipUA
TTOU ETTAYETAI OTTO EVOOBEPUIKI] XOPrynon Kappa-

yevivng.
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Synthesis and Pharmacochemical Study of
Chalcones

Maria Kouskoura and Dimitra Hadjipavlou-Litina

Department of Pharmaceutical Chemistry, School of
Pharmacy, Aristotelian University, Thessaloniki
54124, Greece, e-mail: hadjipav@pharm.auth.gr

Key words: Chalcones, synthesis, pharmacochemi-
cal study

Employing the computer aided drug design, an at-
tempt has been made in order to design and syn-
thesize a series of new chalcones with possible inhi-
bitory activity on lipoxygenase, antiviral and anti-
cancer abilities and anti-inflammatory activity. Re-
cently published researches confirm that cancer is
directly related to the complicated phenomenon of
inflammation. The synthesis method that has been

YT1reppoplakd BiogiunTika ZuoTruaTa

used is the above indicated and the structure of the
new compounds was verified by spectroscopic me-
thods and their elemental analysis. Since lipophilicity
is an important property involved in biological activi-
ty, it is theoretically and experimentally determined.
The new compounds were tested in vitro for their
ability: i) to interact with 1,1-diphenyl-2-picryl-hy-
drazyl (DPPH) stable free radical, ii) to inhibit lipid
peroxidation, iii) to scavenge the superoxide anion,
iv) to inhibit the activity of sobeyan lipoxygenase, v)
to inhibit the proteolytic and esterasic activity of
serineproteases (trypsin and a-chymotrypsin), vii) to
interact with glutathione (GSH) and viii) to inhibit in
vivo the carragenin induced rat paw edema.
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O1 KUKAODEETPIVEG €XOUV OXNMA KWVOU KI €€aIpE-
TIKEG OUUTTAEKTIKEG IBIOTNTEG, WG ATTOTEAECUA TNG
MovadikAg Ooung Toug. ‘ETal €xouv XpnaoidoTroin-
O¢i ekTEVWG OTN OUVOEDN UTTEPUOPIAKWY CUGCTN-
MATWV. APKETA CUVTIBEPEVA TTAPAYWYA KUKAODES-
TPIVWV €ouv TTPOoTaBEl WG PIOYIUNTIKG CUCTHA-
TA, OXETICOUEVA PE DIEPYATIEG HETAPOPAG OUTIWV.
O1 a1Bépeg OTEPUOTOG, YIa GAAN ONUAVTIKA KaTn-
yopia UTTEPUOPIAKWY UTTOBOXEWYV, Eival KUKAIKOI
AIBEPEG e TTOAU KOAEG GUUTTAEKTIKEG 1010TNTES KA-
TIOVTWYV. TEAOG, OI QWTOXPWHMIKEG OUADEG MTTO-
polv, avTIOTPETTTE, €iTe va peTapaivouv peTagu
U0 BIAPOPETIKWV BIAUOPPWOEWY (ZXNMa, trans-
Kal cis- dIauopewaelg) eite va dipepiCovrar (ZXA-
Ma, douég 1, ). O yetaBoAég amrd Tn trans- oTn
Cis- KI a1ré TN povouepr aTn OIepr OouN, ETITUY-
XAVOVTal PE OKTIVOBOANGN O€ CUYKEKPIPEVA PAKN
KUMOTOG, EVW N ETMICTPOPA GTNV APXIKA KATAOTA-
on TTpayPaToTrolEiTal HEoWw BEpuavong i aKTIVO-
BoAnong. Kar@AAnAol cuvduaouoi Twv TTapaTTd-
VW QUTWV AEITOUPYIKWY OTOIXEIWY, PTTOPOUV va
00NYyAoOUV OfE UTTEPUOPIAKOUS TTOAUUTTOO0XEIC-
HETapopeic TTou Ba xpnoipoTroinbouv wg Biouiun-
TIKG ouaTAuara. X1 TTapolca £pyacia TTapouai-
dcovtal ol TTopeieg ouvBeong evog UTTEPUOPIAKOU
peTapopéa (Evwon 1), evog @wroeAsyxouevou
UTTEPUOPIaKOU peTagopéa (Evwaon 2) Ki evog Qw-
TogAeyxouevou kKavahiou (évwon 3). O1 evwoelg 1
Kal 2 pTTopoUv va METAPEPOUV auIvOgEa Kal
Bevloikda i KPIKA GAaTa, VW N €vwon 3 PTTopei

va dpdoel wg pwroeAeyxduevo dlapepppavikéd Ka-
VAAI 16VTWV vaTpiou.

Supramolecular Biomimetic Systems

N. Kyritsis, S. Zachariadou, E. Petridou and G. M.
Tsivgoulis

Laboratory of Organic Chemistry, Department of
Chem-istry, University of Patras, 26500 Rio, Greece

Key words: Supramolecular biomimetic systems, cy-
clodextrins, crown ethers, photochromic groups,
supramolecular carriers (1), photocontrolled supra-
molecular carrier (2), photo-controlled channel (3)

Cyclodextrins have toroidal shape and excellent
complexation properties, as a result of their unique
structure. Thus they have been used extensively in
the construction of supramolecular systems. Many
cyclodextrin derivatives serve as biomimetic sys-
tems, related to transportation of certain substances.
Crown ethers, another important category of supra-
molecular receptors, are cyclic ethers with very good
complexation properties for cations. Finally, photo-
chromic groups can, reversibly, change their confor-
mational structure (Figu-re, trans- and cis- confor-
mations) or dimerize (stru-ctures /, Il). The changes
from trans- to cis- or from a monomer to a dimer
structure can be achieved by exposure to radiation
at certain wavelengths, while the reverse transfor-
mation can take place either by heating, or irradi-
ation. Appropriate combinations of the above func-
tional groups, can lead to supramolecular multire-
ceptors-carriers, which will be used as biomimetic
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systems. In the present project, the synthetic path-
ways for three such systems are presented: a) a
supramolecular carrier (compound 1), b) a photo-
controlled supra-molecular carrier (compound 2) and

CHg((JJ,\( 085‘?13
CH:;
° go&?ﬁg hv

c) a photocontrolled channel (compound 3). Com-
pounds 7 and 2 can transport aminoacids and ben-
zoic or picric salts, while compound 3 can serve as a
photocontrolled so-dium cations channel.
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AlapoppwTiky MeAétn AvaAdywv Tou Leuprolide tmou EpttAékovral otn Og¢-

partreia Tou Kapkivou

AéoTrova Aaipou’, Eiprivn ®puhiyyou’, AvaoTdoiog Tpoykdvng?, Oe6dwpoc TaéAiog!

1Tpr’]pa Xnueiag, Topéag Opyavikng Xnueiag,

Bioxnueiag kai  Quoikwv Mpoidvtwy,

MavemoTAuio Matpwy, 26500, Mdtpa, EANGS kai 2Tpr’]pu Biohoyikwv E@apuoywv kar Texvo-
Aoyiwv, MavemoTtrpio lwavvivwy, 45110, lwdvviva, EANGG

H ekAuTikr) oppdvn Twv yovadotpotiviwv (GnRH)
gival 0 KUPIOTEPOG PUBUIOTAG TOU QvaTTOPAYWYIKOU
ouoTANATOG. ANMNAETTIOPOON TOU SEKOTTETITIOOU TNG
GnRH pe uwnAng ouyyéveiag uttodoxeic odnyei oTn
BloouvBeon kal OTTEAEUBEPWON TWV YOVAOOTPOTTI-
vwv oppovwy LH kai FSH, aAd kai GAAeg onuo-
VTIKEG AgIToupyieg. AvAAoy& TnG aywVvIoTEG, OTTWG Ta
Leuprolide, Triptorelin, aAA& ka1 avTaywvioTEG, OTTWG
10 Cetrorelix, xpnoiyoTtrolouvTal yia T Bepartreia ava-
TTAPAYWYIKWY OUCAEITOUPYIWY, OTTWG Kal KATTOIWYV
MOPQWY KapKivou. ZTnv TTapoUca WEAETN TTpayUa-
TOTTOINONKE JIaPOPPWTIKY HeEAETN Tou Leuprolide,
OTTWG KAl YPAUUIKWY avOASYWY TOU TA OTTOIO €XOUE
oxedIAOEl OTO £PYACTAPIO E TPOTTOTTOINCN OTn Béon
5 omou uttdpxer Tyr kai avTikatdoTaon Tou H Tou
OH pe -CHs ka1 otn 6éon 9 Aze avrti Pro. H dio-
HOPQWTIKN MEAETN TTPAYHATOTIOINONKE YE XPrion Te-
xvikwv NMR Kai yopiakrg povreAoTroinong xpnoiyo-
TToIVTaG aTaBuod epyaciag Silicon Graphics O2 kai
10 Aoyiopiké Quanta 2005. Or uttoAoyiopoi UAOTTOI-
nenkav e 1o edio duvdauewv CHARMmM.

Conformational Analysis of Leuprolide Ana-
logues that are Involved in the Treatment of
Cancer

Despina Laimou1, Irene Friligou1, Anastasios Tro-
ganisz, Theodore Tselios'

'Department of Chemistry, Section of Organic
Chemistry, Biochemistry and Natural Products, Uni-
versity of Patras. 26500, Patra; 2Department of Bio-
logical Appli-cations and Technologies, Uni-versity
of loannina, GR 45110 loanina, Greece

Key words: GnRH, cancer treatment, leuprolide tri-
ptorelin, cetrorelix, conformation analysis

Gonadotropin-Releasing hormone (GnRH) is the
central regulator of the reproductive system. GnRH
is a decapeptide which binds to the receptor with
high affinity and leads to the biosynthesis and the
release of the gonadotropin hormones LH and FSH.
GnRH analogues, as Leuprolide, Triptorelin, (ago-
nists) and Cetrorelix (antagonists), are clinically
valuable for the treatment of a variety of reproducti-
ve disorders and have therapeutic value in the treat-
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ment of cancers. In this project, we tried to accom-
plish conformational analysis of Leu-prolide and two
linear analogues which are designed and synthesi-
zed in our laboratory. These analogues has been
modified in residues Tyr® and Pro® by Tyr(OMe) and

AkOpeoTa  POOPO-KETOTTUPAVOTUAO-VOUKAEOTIDIA:

Aze. The conformational analysis accomplished u-
sing NMR and Molecular Modeling techniques.
Computer calculations were performed on a Silicon
Graphics O2 workstation using Quanta 2005 and
CHARMM force field.

20vBeon kai  BiloAoyikni

Atrotiunon Twv 3-PBopo-4-keTo-B-D-yAUKOTTUPAVOCGUAO-TIapaywywy Tng N*-
BevZoUAo-kutoaivng kai Né-Bev{olAo-adevivng
21éAa Mavtd, MNwpyog AyyeAng, EuayyeAlia TooukaAd, Nikn TCloupdkn kai Anunitpng

Kopiwtng

Epyaotpio Opyavikig Xnueiag, Tufua Bioxnueiag-Biotexvohoyiag, MavemoTtipio ©Osaoaliag,

Napioa, EANGG

H ouvBeon Twv voukAeooidiwv 1-(2,4,6-1p1-O-
aKe-TUAO-3-0€0Eu-3-9pB0opo-B-D-yAuKoTTupavoou-
)\o)-N4-BEV-COU)\0-KUT00ivr] Kal 9-(2,4,6-1p1-O-0Ke-
TUAO-3-0€0&U-3-@B0p0o-B-D-yAuKOTTUPAVOGUAO)-

NG-stCoUAo-aésvivn, €ylve PE Tn OUCeugn ToU
TTANPWG AKETUANIWPEVOU TTapaywyou TnG 3-6£0&u-
3-@B0opo-D-yAukoTrupavolng Pe TIG OIAUNMIWPEVEG
Bdoeig N4-B£vCoUAo KuToaivn Kai NG-BevCoU)\o-
adevivn, avtioToixwg. AkoAouBnoe TTARpNG arro-
TTPOOTOCIO TWV akeTUAOpddwv (3a,b) kol PETA
amd pIa oeIpd OTOXEUUEVWY BnudATwy TTPOCTa-

HO TrO

OH OH
OH OAc
7a,b

a: B = N*- BzCyt

b: B = N%- BzAde
Unsaturated Fluoro-ketopyranosyl Nucleosi-
des: Synthesis and Biological Evaluation of
3-Fluoro-4-keto-3-D-glucopyranosyl Derivati-
ves of N4-Benzoyl Cytosine and NG-BenzoyI
Adenine
Stella Manta, George Agelis, Evangelia Tsoukala,
Niki Tzioumaki and Dimitri Komiotis
Department of Biochemistry and Biotechnology, La-

boratory of Organic Chemistry, University of Thes-
saly, Larissa, Greece

Key words: Protected B-nucleosides, 1-(2,4,6-tri-O-
acetyl-3-deoxy-3-fluoro-B-D-glucopyranosyl)-N*-ben-
zoyl cytosine, 9-(2,4,6-tri-O-acetyl-3-deoxy-3-fluoro-
B-D-glu-co-pyranosyl)-N-benzoyl adenine, synthe-
sis, biological evaluation

The protected B-nucleosides 1-(2,4,6-tri-O-acetyl-3-
deoxy-3-fluoro-B-D-glucopyranosyl)-N*-benzoyl cyto-

oiag Kal aTroTTPOCTaCiag TTApAXOnNKav T HEPIKWG
aKeETUAMIWpPEVA  VOUKAEOoidla KuTooivng 7a Kal
adevivng 7b. TéNog, petd amd ofeidwon Tng
udpofuAopddag oTtn Béon 4 kal TauTéXPOVN ATTO-
omaon NG P-akeTofu oupddag, ouvtébnkav Ta
akopeaTa 3-@Bopo-4-keTo-B-D-yAukoTTupavooulo
mapdywya 8a,b kai 9a. Ta véa uopia agioho-
yfénkav yia Tnv mOavA avTiikA Kal avTIKAPKIVIKA
Opdaon TOUG Kal GUYKPITIKG We TNV 5FU, €deigav
MeyaAUTEPN AVTIOYKOYOVIKA OPaCTIKOTNTA KABWG
Kal avTiikr) Opdaon évavti Tou rotavirus.

RO

sine and 9-(2,4,6-tri-O-acetyl-3-deoxy-3-fluoro-B-D-
gluco-pyranosyl)-N°-benzoyl adenine, were synthe-
sized by the coupling of peracetylated 3-deoxy-3-
fluoro-D-gluco-pyranose with silylated N*-benzoyl
cytosine and N°-benzoyl adenine, respectively. The
nucleosides were deacetylated (3a,b) and several
subsequent protection and deprotection steps affor-
ded the partially acetylated nucleosides of cytosine
7a and adenine 7b, respectively. Finally, direct oxi-
dation of the free hydroxyl group at 4’-position of 7a
and 7b, and simultaneous elimination reaction of the
B-acetoxyl group, afforded the desired unsaturated
3-fluoro-4-keto-B-D-glucopyranosyl derivatives 8a,b
and 9a. These newly synthesized compounds were
evaluated for their potential antitumor and antiviral
activity. Compared to 5FU, the newly synthesized
derivatives showed to be more efficient as antitumor
growth inhibitors and they exhibited direct antiviral
effect toward rotavirus.
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Stille reaction

Monocillin I |

(6)
P= Protective group

H Movockidivn I, n oTmoia oatmmopovwenke atrd
KaAAIEpyeleg Tou puknta  Monocillium  Nordinii,
AVAKEl GTNV KATNYOPIa TWV PECOPKUAIKWY PAKPO-
Aidiwv kal epgaviCel onuavtikr BioAoyik Opdon.
Mapouaoiadetai yevik peBodoAoyia yia Tn oUvOe-
on TG TTapatmdvw £vwaong XPNOIJOTIoIWVTAG WG
avTidpaon-kAEIdi TNV OAEPIVOUETOBETIKI] KUKAO-
troinon (RCM). To oxediaouévo Tpddpopo diévio
| TTEPIEXEI TO OPWUATIKO TURAKA UTTOKOTECTNUEVO
ME OAEG TIG ATTAPAITNTEG AEITOUPYIKEG OMGOEG,
KaBwg Kkal Tnv avrtioToixn TAcupIkr aAucida (R)
TToU 0dnyei aTO €MOUUNTO PUOIKS TTPOIGY. H €TTI-
Aoyn} TNG TTpooTaTeUTIKAG opdadag (P) eival kabo-
PIOTIKN yIa TNV OAOKARpwon Tng ouvBeong. Mapd
NV Téon evolotroinong Tng TEAIKAG evdvng Tou

dieviou 1, n avridpacn RCM trpayuarotroigital pe
IKAvVOTTOINTIKA a1Téd00N OTO UTTOCTPWUA QUTO.

Studies of Enone-Ene Ring Closing Meta-
thesis. Total Synthesis of Monocillin 11

A.G. Maranti’, E.A. Bouzas', E.A. Couladouros?

'Chemistry Laboratories, Agricultural University of
Athens, lera Odos 75, Athens, 118 55; 2Laboratory
of Natural Product Synthesis & Bioorganic Chem-
istry, NCSR Demokritos, 15310, Athens, Greece, e-
mail: ecoula@chem.demokritos.gr

Key words: Monocillin I, synthesis, enone-ene ring
closing metathesis

Monocillin I, which was isolated from cultures of the
fungus Monocillium Nordinii, belongs to the general
category of resorcylic macrolides and has an impor-
tant biological activity. A general methodology for
the synthesis of this compound is presented employ-
ing Ring Closing Metathesis (RCM) as the key step.
The designed diene precursor consists of the fully
functionalized, aromatic part and a variable side
chain leading to the desired natural product. The
choice of the protective group (P) is crucial for the
completion of the synthesis. The RCM reaction on
substrate gives satisfactory yields, despite the ten-
dency for enolization of the terminal enone .

MeAéteg pe Z10X0 TNV AvatTuén lMpwTtoTuTwy Zuleuypdtwy kKal YRpidiwv
YwpaAeviwv kal Aaitpetivng wg MBavwy Avtiywpiakwy Mapayévtwyv

M. MnAirootroUAou, K. ABavaocdtrouAdog kai A. Matraiwdvvou
Epyaotrpio Opyavikng Z0vBeong, Tunua Xnueiag, MavemaoTtruio Matpwy, 26500 Mdartpa, EAAGG

YwpaAévia, 6TTwg T0 TpioEaAévio (1), oe ouvdua-
OMO  pe akTIVOBOANON pe uTTEPIWOEG QWG A
(PUVA) ka1 n aoitpetivn (2), éva 6&Ivo peTIVOEIDEG
0eUlTEPNG YEVIAG, XPNOIMOTTOIOUVTAl OAUEPA EUPE-
WG YIO TNV QVTIYETWTTION QUTOAVOOWY VOChUd-
TWYV, OTTWG €ival yia TTapadelyua n ywpeiaon. Ko-
AUTEPQ atroTeAéTATA, OPWG, KAl JAANIOTA PE Alyo-
TEPEG QVETIOUUNTEG TTOPEVEPYEIEG, ETTITUYXAVOV-
Tal, OTAV Ol GUYKEKPIPEVO! QVTIYWPIAKOI aUTOi TTa-
PAYOVTEG ¥pnolgoTrolouvTal e ouvduaouo (Re-

PUVA). Z1nv Tapoloa epyacia TepypaPoupE TIG
TTPOOTIA0EIEG YOG va avaTrTugoupe peBodoAoyieg
TTAPAOKEUNG TTPWTOTUTTWY CUCEUYNATWY TPIOEa-
Aeviou pe aoiTpeTivn TpIWV TUTTWYV. ZTOV TTPWTO
TUTTO (3) Ta dUO POPIa TTEPIEXOVTAI OE €va MIKTO
oUleuypa  pe  TTOAUQUiVEG, TI.X. Tn OTIEPMIvN
(SPM). 210 &¢euTepo TUTTO (4) 01 BUO XNMIKEG OV-
16TNTEG OUVOEOVTAl AuEeda Péow EvOg, euaiobnTou
OTIG KUTTOPIKEG E0TEPAOEG, £0TEPIKOU deOPOU. TE-
Aog, o TpiTog TUTTOG (5) amoteAei UBPIdIo Twv dUo
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evwoewv. H olvBeon Twv evwoewv 3-5 éyive €@i-
KT MEOW KATAAANAWV XNUIKWV TPOTTOTTOINOEWYV
TOU ePTTOPIKG B1aB£aIou TplogaAeviou.

Studies towards the Development of Novel
Psoralen-Acitretin Conjugates and Hybrids
as Potential Antipsoriatic Agents

M. Militsopoulou, C. Athanassopoulos and D.
Papaioannou

Laboratory of Organic Synthesis, Department of
Chem-istry, University of Patras, 26500 Patra,
Greece

Key words: Psoralen-acitretin, conjugates, hybrids,
antipsoriatic agents, trioxsalen (1), acitretin (2), syn-
thesis

Psoralens, such as trioxsalen (7), in combination
with ultraviolet light A radiation (PUVA), and acitretin
(2), a second generation acidic retinoid, are widely
used to-day for the treatment of autoimmune di-

ss=NNED s eanas:
MeO
1 2

seases, like psoriasis. Better results with fewer side-
effects are however obtained when the two above
mentioned antipsoriatic agents are used in combina-
tion therapies (RePUVA). In the present work, we
describe our efforts to develop methodologies for
the preparation of novel trioxsalen-acitretin conjuga-
tes of three types. In the first type (3), the two mole-
cules are joined together through a polyamine, such
as spermine (SPM). In the second type (4), the two
chemical entities are directly joined through an ester
bond labile to the cell esterases. Finally, the third
type () is a hybrid of the two compounds. The syn-
thesis of compounds 3-5 was realized through suit-
able chemical modifications of the commercially
available trioxsalen.

Euxapiotouue 10 Eupwmaiké Koivwviké Tauegio (EKT),
Emixeipnoiakd [llpdypauua Exmaideuon kai  ApxiKn
EmayyeAuarikn Karaprion (EMNEAEK 1) kai €16IkoTEpa TO
lMpdypauua MYGAIMOPAZ I, yia v xpnuarodotnon
TOU QVWTEPW EPYOU.

H
HZN/\/\N/\/\/N\/\/N"E
H

SPM

OMe

OMe

MeAéteg pe 21050 TnVv AvAmTuén EvaAlaktikwv MeBodoloyiwv  OAIKAG
20vBeong Avahdywyv Tng AciTpeTtivng pe MetafoAr ato Aimé@iAo TuAPa NG

2. Mmrapiaung, K. ABavaadtrouhog kai A. Matraiwdvvou
Epyaotrpio Opyavikrig Z0vBeong, Tunua Xnueiag, Mavemmotiuio MNatpwy, 26500 MNatpa

H aoitpetivn gival 6Ivo peTIvoeIdEG BEUTEPNG YEVI-
4G TToU XPNOIUOTTIOIEITAI CAPEPA YIO TNV QVTILETW-
TMoN CORAPWY TTEPITITWOLWY Ywpiaong Kal GA-
Awv OepuaToTTabeiwdv. ZTnv TTapoloa €pyacia
TTEPIYPAPOUNE TIG TTPOCTIABEIEG Pag va avaTrTu-
goupe evaAAaKTIKEG peBOdOAOYiEG yIa TO KTiOIUO
TOU PETIVOEIBIKOU OKEAETOU PE XPrioN TwV TTOAU
KoAG edpaiwpévwy avtidpdoewv Wittig kai Hor-
ner-Emmons. O1 peBodoloyieg autég Ba emiTpé-
Youv TNV €UKOAN TTpécfacn oe oeipd TTPWTOTU-
TTWV ACITPETIVIKWY avaAdywyv, TTou Ba eival ka-
TAAMNAa yia PeAéTeg aoxéang OounG-PIoAOYIKAG
OpaaTIKOTNTAG, OTTWG €ival Ta peTivoeidr 71-6, e
OUNTTUKVWHEVOUG APWHATIKOUG ) ETEPOOPWUATI-
KoUg dakTUAIoug 010 ANITTOQINO TUAHO TOU pOpiou.

Eivar agloonugiwto 10 yeyovog OTI €TEPOOPW-
MaTIKA peTIvOEIdN, OTTwG Ta 5 kal 6, dev Atav du-
vatév va TTOpOaoKeUacBouv HE TN YPOUMIKA
CsC1+Cs5+Cs pebodoAoyia, Tou avamtugaue mpod-
oQaTa OTO EPYOCTAPIO HAG, CUPQWVO HE TNV
oTroia KATAAANAEG apwpaTIKEG aAdeUdeg Kal 0 E-
PWOPOVIKOG €0TEPAG 7 XPNOIUOTTOIOUVTAI VIO TNV
Tapoxr Twv amairoupevwy CsCq kal Cs cuvBovi-
wv, avTiaToixa.

Studies towards the Development of Al-
ternative Methodologies for the Total Syn-
thesis of Acitretin Analogues Incorporating
Changes in the Lipophilic Part
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Acitretin is a second generation monoaromatic
acidic retinoid currently used in the treatment of
severe psoriasis and other dermatoses. In the pre-
sent work, we describe our efforts towards the de-
velopment of alternative methodologies for the as-

MeO

3: X=0Me, Y=H
4: XY = CH-CH=CH-CH

sembly of the retinoid skeleton using the well-estab-
lished reactions Wittig and Horner-Emmons. These
methodologies will allow ease access to a series of
novel acitretin analogs suitable for structure-activity
relationship studies, such as the retinoids 7-6, with
condensed aromatic or heteroaromatic rings at the
lipophilic part. It is worthnoting that heteroaromatic
retinoids like 5 and 6 could not be obtained by the
liner C¢C1+Cs+Cs methodology, recently developed
in our laboratory, whereby appropriate aromatic
aldehydes and the E-phosphonate ester 7 are used
for the provision of the required C¢C1 and Cs syn-
thons, respectively.

OEt
Y ‘ e e O
P
X" "N
5 X=Y=H
6: XY = CH-CH=CH-CH

&

XpAon Néag MeB6dou [Mpooopoiwong Alcupupévwyv  Pacudtwyv NMR
Pwopodpou-31 Alaotaupoupevng MoAwaong otn MeAétn Tng AANAeTTidpaong
MovtéAwv MeuBpavwy pe BlodpaoTika lMemTidia kai MeTmidopipunTikoug AT1

AvTtaywvioTég
NikéAaog-NAouTapyxog MTTevéTng

EpyaoTrpio Mopiakig AvaAuong EMA, IvaTitouto OpyavikAg kai PappakeuTikig Xnueiag 10X,
EBviké 16pupa Epeuvwv EIE, BaoiAéwg KwvaoTtavtivou 48, ABriva 116 35, EAAGG

‘Evag véog aAyOpIBuog TTPOCOU0IWONG €UPEWV
@acpatwv NMR ewao@opou-31 avatTixTnke Kai
Xpnoigotroinénke mpoéoeara otn digpelivnon Tng
oiaraénc oro xwpo Kal Tng Ouvauikng oe Oia-
orpwuatwuéva Aimmoowuara Pe Pdaon dITAooTol-
Badeg DPPC/H20O (uovtéAo pepfpavwy) Kal Tra-
popola deiypata oTa oTroia eixav TTpooTeDEl opl-
opéva BrodpaaTika popia. H péBodog dokiuaoTn-
ke o€ AmIOIKEG SITTAOCTOIRABEG TIPIV KaI PETA ATTO
N @opTIoN Toug &ite pe B-Ala-Tyr | Glu []. Auth
TNV TTEPIOBO PEAETOUNE TA EUTTOPIKA QVTIUTTEPTA-
oIka Losartan kai Candesartan Cilexetil (CaCi),
OTTWG Kal TOUG METAROAITEG TOUG, QVTIOTOIXWG
Exp-3174 ka1 Candesartan Cv (CaCv). O1 rpoco-
MOIWOCEIG TWV BIEUPUPEVWV QATUATIKWYV YPAUUWY
dwopdpou-31 oe orankd Oeiypara (Xwpig TN
xprion MAS) kai og ouvBrkeg diacTaupouuevng
moAwong (CP) amd 1a yemovikd TTpwTtévia aTnv
Tepioxn) Bepuokpaciv 25 éwg 50 °C avamapn-

yayav IKavoTroINTIKA TIG TTEIPOUATIKEG POOTUOTIKEG
ypappéS. O TIUEG TWV TTAPANETPWY TWV TTPOCO-
MoIWOEWY UTTOOEIKVUOUV  aKIvNTOTTOINUEVES Ola-
OTPWHATWUEVES OOUES KAl OXETIKA Taxeia, povo-
aéovikn TEPIOTPOPN TwV Hopiwv Tou DPPC ylupw
atrd Tov ETMIPAKN GEova TwV AGAKUAIKWY aAUCidwy.
O1 afoveg TTEPIOTPOQPNG TWV AITTISIKWY HOpPiwV
ATaV KEKAILEVOI WG TIPOG TNV KABETO OTNV ETTIPA-
VEIO TWV OTPWUHATWY KAl €va a0BevéS OuVaIKo
TTPOEPYXOMEVO OTTO TNV QVIGOTPOTTN UAYVINTIKA ETTI-
OekTIKOTNTA TwV OITTAOCTOIRAdWY €uvooUude Tnv
O1eUBuvon Tou Trediou KATA PAKOG TNG ETTIPAVEING
Twv dImAooToIBadwyv. H TomoAoyia kai Twv Teo-
OGPWV QVTIUTTEPTACIKWY HOPIWV  TTEPIOPIOTNKE
otV avwTtepn udPOPIAN TTEPIoX Twv OITTAOCTOI-
Badwv (headgroups of DPPC), evw 1o CaCi dia-
Tdpacoe OpaaTIKA Kal TNV udpd@ORN TTEPIOXN TNG
oimAooToIfddag. H duvauikh twv AImOIKWyY OI-
TTAOCTOIRGOWY OTTOBIOETAI TTOCOTIKA OTTO TTPOQIA
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TWV TTaPauéETPWY OTIS OIAPOPES OEPLIOKPATIES
mpogouoiwang 6Twg otnv Eikéva 2. H yevikn ev-
TUTTWON atrd auTr| TN YEAETN gival OTI Ta dUO avTI-
TTUEPTACIKA Kal Ol PETAPBOAITEG TOug eTTnpedlouv
TIG dITTAoaToIB&dSeG Tou DPPC/H20 katd diagope-
TIKOUG TPOTTOUG Kal g€ dlagopeTikd Babud. TMa
mapddeiyua, 1o Candesratan CaCi diatapdooel
TIG dITTAOCTOIRAdEG TTEPIOTOTEPO ATTO TO PETARO-
Aitn Tou, CaCv, evw 10 avtiBeTo CUpPaivel pe TO
Losartan Tou otmoiou o petaoAitng EXP-3174
emnpeddel aiobntd Ta digupupéva PACUATA TOU
dwaogodpou. 'ETol o1 dITTAOCTOIRAdEG YE TTPOCHEI-
&n uetapoAitn Losartan Oivouv 10 00BevéaTepo
ofua atnv TTapouaa CeIpd, JE EUPEIC QATUATIKEG
YPOMMEG TTOU WE TNV augnon TngG Beppokpaaciag OI-
épxovTal atod éva oTddlo pe PEYIOTO OAIKO €UPOG
(evarropévouoa aviooTpoTria), IDI6TNTEG TTOU UTTO-
OnAwvouv oXNUATIONO CUGOWHATWHATWV.

Fitted Purs DPPC -+ -~ ------

50 25 0 pm 25 5

P
Eikéva 1. Spectral simulations of DPPC/water bilayers
in the temperature interval 25-50 °C

Novel CP P-31 NMR Broadline Spectral Si-
mulations Used in the Study of the Interaction
of Model Membranes with Bioactive Peptides
and Peptidomimetic AT1 Antagonists

N.P. Benetis

Institute of Organic and Pharmaceutical Chemistry,
National Hellenic Research Foundation, Vas. Con-
stantinou 48, 11635 Athens, Greece

Key words: P-31 Cross Polarization NMR broad-
lines, model membranes, bioactive molecules, Lo-
sartan, Candesartan Cilexetil

A new simulation algorithm of P-31 Cross
Polarization NMR broadlines was developed and
used in order to obtain information about the confi-
guration and the dynamics in multilamellar liposo-
mes based on DPPC/water bilayers (model mem-
branes) and similar preparations loaded with certain
bioactive molecules. This method was tested suc-
cessfully before and after loading the bilayer sample
with B-Ala-Tyr or Glu [i]. Currently, the commercial
antihypertensive molecules Lo-sartan and Cande-
sartan Cilexetil (CaCi), as well as their respective

metabolites, EXP-3174 and CV (CaCv), are in-
vestigated. The spectral simulations of experimen-
tally obtained broadlines of static samples (disabled
MAS) under Cross Polarization (CP) conditions by
neighboring protons in the temperature interval 25 to
50 °C were generally very good in reproducing the
experimental lineshapes and the fitted parameters
gave reasonably good physicochemical interpreta-
tions. They indicated immobilized lamellar structures
and relatively fast, uniaxial rotation of the DPPC
molecules about their long axes. Furthermore, the
simulations showed that the long axes of the lipid
molecules were tilted with respect to the lamellar
normal (Director) and that a weak potential origi-
nating in the anisotropic magnetic susceptibility
favored the orientation of the bilayers parallel to the
field. All four antihypertensive molecules in the
loaded bilayer samples interacted strongly with the
headgroup and some of them such as CaCi di-
sturbed drastically also the hydrophobic domain of
the bilayer. The dynamics in the present method
were determined quantitatively by using temperature
profiles of the fitted parameters such as the one
shown in Fig.2. The general conclusion of this study
was that the two antihypertensives and their meta-
bolites affected the bilayer configuration in different
ways and to different extends. For example the Can-
desartan Ci was more drastically disturbing the bi-
layer packing than its metabolite CaCv, while the
bilayer sample loaded with the Losartan metabolite
EXP-3174 gave a rather weak and broad *'P-NMR
CP signal with an overall width (residual anisotropy)
that passed through a maximum with temperature
indicating formation of aggregates.

Collective tilt 8pr for Candesartan and C. Cilexetil
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Eikéva 2. lNpogiA Bepuokpaciwy amd v mpooouoiwon
Twv Oelyudrwv DPPC/H,O ue mpooueién Candesartan
Cilexetil (Tpiywva) kai pe 10 perafoAirn Candesartan Cv
(pouBor). O1 Bepuokpacics mmpoueTdfacns (pretransi-
tion) kai kupia¢ perdBacns @aosws (main transition)
oroug 35.3 ka1 41.2 °C avrioToixa eivai ugavis aro
O¢eiyua tou Candesartan Cv kai ouu@wvoUv ue GAAeg
uebodoug oe deiyua DPPC/H,0 xwpic mpdoueién. Avri-
Oera oro Ociyua ue CaCi n mpoéoueién emodpd aiodbnra
auéavovrag tnv peuaTornTa Twv dIAoaTolBddwv
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20vBeon MemmdIKwy Aevdpipepwy o€ ZTePed Kal Yypry ®don pe Xprion Tng 2-
XAwpoTpituho-xAwpidiou Pntivng (CLTR-CI)

Avdpéag Nrtarg, Eiprivn ®Ppuliyyou, Oeddwpog Taéhiog, lwdavvng Matgoukag Kai

AnunTpiog Fartog

TuAua Xnueiag, Topéag Opyavikng Xnueiag, Bioxnueiag, kar duoikwv MNpoiéviwy, MavemaTrpio

Marpwyv, 26500, Mdarpa, EAAGG

Ta emmdikd devdpipepn eival diakAadiopéva pa-
Kpouopia Ta oTroia armmoteAolvTtal atrd €va TTUpn-
va (memTidlo 3 apivogl) Kal atmd OMOIOTTOAIKA
OUVOEDENEVEG AEITOUPYIKEG OUAdEG  ETTIQPAVEING
(TremrTidia). H ToAupepng @uon Toug KaBioTolv Ta
TETTIOIKA Oevdpiyepy KatdAAnAa ot dIdpopeg
BioTexvoAoyikéG Kal PBloxnuIkEG e@apuoyés. Ta
ouvTIBépeva TTETITIBIKA devOpIYEP atToTEAOUVTAI
atmd TPEIG OOMIKEG TTEPIOXEG: (a) éva atTAd apivo-
€U, 61TTWG YAukivn ) B-alavivn, wg Bacikd dopikd
aToixeio, (B) évav eowTePIKO TTUPrvVa Auaivng Kal
(y) TTOAAQTTIAG avTiypa@a avTiyoviKwy TTETTIOIWY
(eritotro1). H Augivn gival éva atmé Ta o Koivd a-
MIvogéa TTou xpnaoidoTroigital oTn oUvBean auTwy
Twv SevdpInepwV Adyw Tng doung Tng (N® kar N°
AMIVOPADEG). ZKOTTOG TNG TTApOoUCag HEAETNG €ival
n ouvBeon TETTIOIKWVY SEVOPINEPWV YIa Tn Bepa-
TTeia TOU Kapkivou Tou paoTou. H auvBeon mpay-
patotroinénke pe ouvduaopod otepeds (CLTR-CI
pntivn) Kai uypng @aong. Xtn oTeped @dAon, yia
TNV TTPOCTACIA TWV TTAEUPIKWY OPAdWY TNG Auai-
VNG XPNOIUOTTOINBNKAV Ol TTPOCTATEUTIKEG OUAOES
Fmoc kai Mtt.

Synthesis of Peptide Dendrimers in Solid
and Liquid Phase Utilizing the 2-Chloro-trityl
Chloride Resin (CLTR-CI)

Andreas Dais, Irene Friligou, Theodore Tselios,
John Matsoukas and Dimitrios Gatos

Department of Chemistry, Section of Organic Chem-
istry, Biochemistry and Natural Products, University
of Patras, 26500 Patra, Greece

Key words: Peptide dendrimers, synthesis, solid-
phase (CLTR-Cl resin), liquid-phase, breast cancer

Peptide dendrimers are branched macromolecules
consisting of a core (peptide or amino acid) and co-
valently attached surface functional units (peptides).
The multimeric nature of these constructs make
peptide dendrimers well suited to various biotechno-
logical and biochemical applications. The synthesi-
zed peptide dendrimers are characterized by three
structural features: (a) a simple amino acid such as
glycine or B-alanine, used as basic standard (b) an
inner lysine core and (c) multiple copies of peptide
antigens (epitopes). Lysine is one of the most used
amino acids due to its structure (N® and Nf amino
groups). The aim of our project is the synthesis of
peptide dendrimers for the treatment of breast
cancer. The synthesis was carried out with a com-
bination of the solid-phase (CLTR-CI resin) and the
liquid-phase synthetic methodology. In solid phase,
for the protection of the N° N°®-lysine terminal groups
we used the Fmoc and Mtt protecting groups.

1. Sadler K., Tam J.P. Peptide dendrimers: applications
and synthesis. J. Biotechnology 90: 195-229. (2002)

2. Crespo L., Sanclimens G., Pons M., Giralt E., Royo M.,
Albericio F.: Peptide and amide bond-containing dendri-
mers. Chem. Rev. 105: 1663-1681 (2005)

Synthesis of Peptides of a,a-Dialkyl Glycines by a Ugi-Passerini Reaction

Filipa C.S.C. Pinto, Silvia M.M.A. Pereira-Lima and Hernani L.S. Maia
Centre of Chemistry and Departament of Chemistry, School of Science, University of Minho,

Gualtar, 4710-057 Braga, Portugal

Key words: Peptido mimetics, a,a-dialkyl glycines, Ugi-Passerini reaction, synthesis
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R, R® from an amino acid or peptide

a,a-Dialkyl glycines are useful moieties for the
synthesis of peptido mimetics. However, most of

these amino acids cannot be obtained commercially
and, owing to steric crowding, are difficult to syn-
thesise and difficult to use in the synthesis of pep-
tides by conventional methods. This can be over-
come by taking advantage of the strategy developed
in our laboratory based on the Ugi-Passerini rea-
ction, which, in a two-step synthesis, allowed to
obtain N-acyl-a,a-dialkyl glycines ready for further
coupling at the C-terminus. These substrates in-
clude peptide acids with a C-terminal a,a-dialkyl
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glycine residue (1,2). By taking advan-tage of this
strategy, we were able to synthesise, in fair to good
yields, a series of these peptide acids having one of
the following amino acid re-sidues at their C-
terminus (3): dimethyl, diethyl, dipropyl, diisobutyl
and dibenzyl glycine. These peptides were further
elongated by coupling with a C-protected amino acid
or preformed peptide.
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1. Jiang W.-Q., Costa S.P.G., Maia H.L.S.: Org. Biomol.
Chem. 1: 3804-3810 (2003)
2. Costa S.P.G., Pereira-Lima S.M.M.A., Maia H.L.S.: Org.
Biomol. Chem. 1: 1475-147 (2003)
3. Pinto F.C.S.C., Pereira-Lima S.M.M.A., Ventura C.,
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Conformational Studies and Synthesis of Angiotensin Il Analogs Containing
Dialkylglycines
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Biological activity tests using conformationally re-
stricted analogues of angiotensin Il (Angll — Asp-
Arg-Val-Tyr-lle-His-Pro-Phe) have proved to be in-
valuable for obtaining information concerning the
biologically active conformation of this hormone (1).
We have designed and simulated eighteen angio-
tensin Il analogues in order to evaluate structural
implications of the inclusion of conformational re-
stricted a,a-dialkyl-glycine residues; for this purpose,
we have used the Amber force field (after develop-
ment of the necessary parameters) (2). The results
thus obtained were compared with previously perfor-
med Angll simulations (3) and the structural impli-
cation of each substitution was evaluated. Despite
the small number of experiments, it was possible to
obtain some insight into these structural implica-

tions. Preliminary work is now on the way concer-
ning the synthesis of an Angll analogue containing
three Aib residues. So far, only classical coupling
techniques have been used and some degree of
success was attained. However, the sequential stra-
tegy adopted is proving troublesome in some of the
synthetic steps and, therefore, further optimization is
being carried out.
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H ©pouBivn Acitoupyei wg YmooTpwia yia Ta EvooBnAiakd KiTttapa péow tng
Movadikrig RGD AAAnAouyiag ato Mopid Tng
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> TTponyoupeveG UEAETEG TOU epyacTnpiou deia-
ME OTI n BpouRivn utTopei va aAAnAemdpd pe iv-
TEYKPIVEG TWV €VOOONAIOKWY KUTTAPWY KAl AUTA N
aAAnAemidpaon Tpayuarotrolgital péow tng RGD
(apyivivn-187, yAukivn-188, actrapayivikd-189)
aAAnAouyiag oto popId TnG. OAeg o1 Péxpl Twpa
YVWOTEG KPUOTOANIKEG Bopég TNG Bpouivng, ei-
XVOUuV OTI TO YEYOAUTEPO PEPOG ATTO QUTH TNV OA-
Anhouyia ival Bappévo K&Tw atrd Tnv 220-6nAeid

TOU popiou TNG BpopRivng Kai eTTouévwg Oev givai
d1a0éo1un) yia aAANAETTIOPOON ME TIG IVTEYKPIVEG.
21NV TTapoUca HEAETN, XPNOIUOTTOIWVTOG HMETOA-
Aayuéva popia Bpoppivng ata apivogéa RGD, dei-
XVouue 6T n BpouBivn wg utrdéoTpwua (aKIVNTO-
TroiNpévn) aAANAemdpd pe TIG IvTeykpiveg av3
Kal a5B1 kai Tpodyel TNV TTPOOKOAANCH KOl PETO-
vdoTeuon Twv evdoBnAIOKWY KUTTApWYV PE TPOTTO
Tou oxeTiCetal aueca pe v RGD aAAnAouyia
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NG. MpwTedoeg TNG ogpivng, OTTWG n Bpuwivn Kai
0 I0TIKOG EVEPYOTTOINTAG TOU TTAACUIVOYOVOU, TTOU
oev pépouv Tnv aAAniouxia RGD oto pépid Toug,
Oev amodeixBnkav IKavéG va pignbouv Tn dpdon
™G OpouRivng. QoTtdoo, O6TaV OTIG TTPWTEATES
QUTEG TTPOCTEBNKE HE PETOAAAYR TO TUAMO TNG
BpouBivng mou @épel TnG RGD aAAnAouxia, ol
TTPWTEACEG ATTOKTNOAV TRV IKAVOTNTA VA TTPOd-
YOUV TNV TTPOOKOAANCN Kal T PETAVAOTEUON TWV
evdoBnAiokwyv KutTapwv. EmmmAéov, o0 10xXUpdg
avaoToAéag TnG Bpoufivng, 1poudivn, dev nTav
IKAVOG va avaaTeiAel TNV emTayopevn amd Opou-
Bivn TTpooKOAANGN Twv €vO0BNAIOKWY KUTTAPWV.
Otav, 6uwg, n 1poudivn eTWACTNKE PE TNV Bpou-
Bivn og OIGAupa Kal OTn OUVEXEID TO GUUTTAOKO
BpouBivn-ipoudivn ETTIOTPWONKE OE OTEPEN ETTI-
@dveia w¢ UTTOOoTpwaA, n BpouBivn €xaoce Tnv
IKOVOTNTA va BIEYEIPEl TIG TTAPATTAVW KUTTOPIKEG
atokpioelg. Ta amoTeAéopaTa QUTA TTPOTEIVOUV
o1l n Bpopivn, 6Tav eivalr akivnToTToINUEVN Kal
Opa WG UTTOCTPWHA, TTOPOUCIAdel JIaQOPETIKA
OlaudpPWaONn o€ OxEOn HPE QUTA TTOU €xel OTav
gival og didAupa. Me autd Tov TPOTIO QaiveTal OTI
n RGD aAAnAouxia oTTOKOAUTITETOI, ETITPETTOVTAG
TNV aAAnAettidpaon tng BpopRivng HE TIG IVTEY-
KPIVEG TWV EVOOBNAIGKWY KUTTAPWV.

Thrombin is a New Substrate for Endo-
thelial Cells: Functions through its RGD
Sequence in a Non-canonical Conformation

M. Papaconstantlnou E. Di Cera®, C.S. Flor-
dellis’, M.E. Maragoudakls N.E. Tsopanoglou

"Dept. of Pharmacology, Medical School, University
of Patras, 26500 Patras, Greece; 2Dept. of Biochem-
istry & Molecular Biophysics, Washington University
School of Medicine, Box 8231, St. Louis, Mo 63110,
USA
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In our previous studies, we have presented evi-
dence that thrombin interacts with integrins in endo-
thelial cells and this interaction is mediated though
its RGD (Arg-187, Gly-188, Asp-189) sequence. All
existing crystal structures of thrombin show that
most of this sequence is buried under the 220-loop
and therefore interaction implies either a partial un-
folding of the enzyme or its proteolytic digestion. In
the present study we directly demonstrate that sur-
face-coated thrombin (as substrate) promotes at-
tachment and migration of endothelial cells trough
interaction with avB3 and a5B1 integrins. Using site-
directed mutants of thrombin we prove that this
effect is mediated by the RGD sequence and does
not require catalytic activity. The effect is abrogated
when any residue of the RGD sequence is mutated
to Ala and is not observed with proteases like trypsin
and tissue-type plasminogen activator, unless the
RGD sequence is introduced at position 187-189.
The potent natural inhibitor hirudin is incapable of
reversing the thrombin-promoted effect, suggesting
that thrombin interacts through its RGD sequence in
a non-canonical conformation. These results indica-
te that thrombin can function through a conformation
that exposes its RGD sequence and demonstrate
the functional significance of RGD in mediating ef-
fects in endothelial cells.

Avartuén kai A¢loAoynon Memmdikwv AvaAdywv TG ZwpartooTarivng pe Au-

&nuévn I'Io)\lKOTr]Ta

Xp. K ﬂsTpou
Mdva?, M. Kopdomamc'

N. Aonpopumg A. NikoAoTroUAoU?,

B. Maykagd', B Nock? ©.

Tpr]pa ®apuakeuTikig, MavemoTtiuio Matpwy, 26500 Marpa kai ?lvoTiTouto PadIoicoTomTwy —
PadiodiayvwoTikwy MNpoidviwyv, EKEDE Anuodkpirog, 15310 ABriva, EAAGG

H e@papuoyr padIoETTIoNUACPEVWY avaAOywY TG
owpatooTativng (SRIF) oTn oTOXEUPEVN QTTEIKO-
VIOTIKA O1dyvwaon Kal padiovoukAISIKY BepaTreia
VEUPOEVOOKPIVIKWYV OYKWV £XEI AVOIEEl VEEG TTPOO-
TITIKEG QVTIMETWTTIONG TOU KAPKivou GTnv TTupnvi-
K latpikfi ki OykoAoyia. To TTPWTO EUTTOPIKO
PadIodIayVWOTIKO cKeuaoua ME Bdon Tn OleGTO—
oTaTivn €ival 10 [ "In- -DTPA]octreotide ( " In]-
OctreoScan®), 1o omoio aroteAsi orjuepa T0 pa6|o-
QPAPHOKO ETMAOYNAG YIa TN OTTIVENPOYPAPIKY EVTOTTION
SStro-BETIKWV TTPWTOYEVWYV KAl PETACTATIKWY VEO-
TAaopATWYV (sstro=somatostatin receptor subtype

2). H eupUtepn epappoyr Twv avaAdywyv cwpa-
TOOTOTIVNG OTn OTOXEUMPEVN Oidyvwan Kai padi-
o(evdo)Beparreia TeplopideTal ammd TNV UWNAN Kai
TTAPATETAPEVN EVTOTTION TNG OKTIVOBOAIOG OTOUg
veppoug, n otroia 0dnyei oe veppoTogikdTnTa. MNa
TNV QVTIMETWTTION TOU TTPOBARUOTOG auTou, £XOuv
TTpoTaBei peTau AAAwV a) n avgnon TnNG TTOAIKO-
TNTAG TWV TTETMTISIWV Pe oKotd TNV augnon Tng
USPOYIAIKOTNTAG TOUg Kal Tnv TaxUTepn OTTOMG-
KPUVOR TOUG TTPOG Ta oUpa Kai B) n JETABOAN Tou
QOPTIOU ] TNG KATAVOUNG TOU OTO POPIO WOTE VA
amoTPaTTEl N €mMavaTTPOCANYWN TwWV PASIOTTETTTI-
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Oiwv amod Ta vePpIka owAnvdpia. Me yvwpuova Ta
avWTéPW OTnNV TTapouca epyacia TTapoucidleTal
n ouvBeon Kai n TTPoKATAPTIKA BIOAOYIKR afloAS-
ynon a) memmdKwy Tapaywywv NG SRIF Ta
oTroia 01a0£TouV OOUIKEG TPOTTOTTOINTEIG TNV OA-
AnAouyia Tou [Tyr3]octreotate Kal B) Twv ouluywv
Biopopiwv Ta otoia @épouv oTo N-TEAIKO AKpPO
TOUG XNUIKO UTTOKOTOOTATN TUTTOU TETPOMIVNG,
woTe va gival duvaTh n padIoETTICAPAVON TOUG HUE
10 O1aYVWOTIKO PHETOAANIKO padlovoukAidIo 9mre,

Development and Evaluation of Somatostatin
Analogues with Increased Polarity

Ch. C. Petrou1, N. Assimomytis1, A. Nicolopou-
lou?, V. Magafa', B. Nock?, Th. Maina®, P. Cor-
dopatis’

1Department of Pharmacy, University of Patras,
26500 Patra, Greece; ’Institute of Radioisotopes —
Radiodiagnostic = Products, NCSR Demokritos,
15310 Athens, Greece

K91y words: Radiolabeled somatostatin analogs,
["""In]O-ctreoScan®, [Tyr’loctreotate, development,
evaluation

Radiolabeled somatostatin analogs, such as
['"'In]O-ctreoScan®, are currently used in nuclear
medicine diagnosis and staging of somatostatin
receptor (sstr) expressing tumours. The main disad-
vantage of peptide receptor targeting is the high
kidney accumulation of the radioactivity which leads
to kidney toxicity. Increment of polarity and changes
on the net charge or charge distribution of the mole-
cules is proposed to solve this problem as long as
these modifications lead to the faster clearance of
the radiopeptides from the kidneys to the urine.
According to these, herein we report the synthesis
and the biological evaluation of a) structural modi-
fied [Tyr’|octreotate analogs and b) the conjugate
biomolecules which are functionalised with a tetra-
aminic chelator ligand suitable for complexation with
the diagnostic metallic radionuclide *™Tc.

2XedIaouo6g Kal Avamtuén a,B-AkopeoTwy KapBofuAikwyv AvaoToAéwv Tng
Nirroguyovaong ue MiBavr) AvTioZeldwTIKA Kal AvTiIQAeypovwdn Apdon

Movtikn EAévn kai Xar¢nmrauAou-Aitiva

Topéag PapuokeuTiKAG Xnueiag, TuApa PapuokeuTikng, ApioToTéAelo MavemoTripiog, 54124
Oeooalovikn, EANGG, e-mail:hadjipav@pharm.auth.gr

To apaxidoviké ofu pe Tn dpdon dUO0 eVCUUIKWY
ouaTNUATWY, TNG KUKAOOEUYyovAaong Kai TNG AITTo-
guyovaong, METATPETTETAI O€ TTOIKIAOUG HETOROAI-
TEG Je OIAPOPETIKO pOAO OTn digpyaaia TnNG QAey-
Movng (TrpoaTayAavdiveg, TTPOCTOKUKAIVEG, Bpou-
Boavia, AeuKoTpIévia K.a.). ZUYKEKPIYEVA PE TNV
Xpron avTiQAEYHOVWOWY QOPUAKWY avOaoTEAAE-
Tal 1o £€vfupo KukAooguyovdon (COX) kai eutrodi-
CeTal 0 oXNUATIoNOg Twv TTpocTayAavdivwy (PG)
kal Bpoupogaviwv (TX), evid avacToA TG AITTo-
guyovaong (LO) ouverrdyetal avaoToAr Tou oxn-
MaTIopoU aelpds onUAvTIKWY BIOAOYIKA UETABOAI-
TWV Tou apaxI®ovikoU 0&€og, Twv udpoUTTEPOEU-
eikooITeTpavoikwy ogéwv (HPETE), Twv udpogucl-
KooITeTpavoikwyv ofEwv (HETE’) kal kupiwg Twv
AeukoTpleviwy, TTOU aTToTEAOUV ONPAVTIKOUG ME-
ooAafnTéG o€ TTOAAEG aoBéveieg, OTTWG gival TO
aoBua, n apbpimida, n Ywpiaan, EAEyPOVWOEIG
TTaBACEIG Tou eviépou Kal AAAeS. Or Aimoguyova-
oeg (LO) eivalr povopoplakég TTPWTEiVEG EUpPEwg
Oladedopéveg aTn QUAON, TTOU KATAAUOUV TNV ogu-
yovwaon Twv eAEUBEPWYV Kal ECTEPOTTOINUEVWV Al-
TTApWV 0&EWV TToU TTEPIEXOUV £va (1Z, 4Z)-TrévTa-
1,4-81evik6 oUOTNPA TTPOG OXNUATIOPO TWV QVTI-
OTOiXWV udpoTTEPOLU-TTapaywywyv. Me yeAETN TG
BiBAIoypagiag Kal agloTTOIVTOG TTOOOTIKEG OXE-

o€Ig dounG-0pdong cuvTéBnkav opiouéva a,B-
aKkOPeTTa apUA-0EIKA Kal udpofapikd oféa (1,2),
ME BIaQOPETIKOUG UTTOKATACTATEG, ME KUPIO OTOXO
N BeATiwon NG PloAoyikAg Toug Opdaong, TTou
emMBeBAIWONKE PE QAPUOAKOXNUIKN HEAETN. Ol
evwaelg dokipydoTnkav in vitro 6oov agopd Tnv
IKAVOTNTA TOUG ) va avacTéAouv Tn AiTToguyo-
vdéon QuTIKAG TTpoéAeuang, B) va aAlAnAemdpouv
pe TN oTaBepr| pi¢a Tou 1,1-dipaivuro-TTiKpudpa-
Cuhiou (DPPH) o¢ d1G@opeg OUYKEVTPWOEIG Kal
METPOUUEVA XPOVIKA SIOOTAUATA, Y) VO avTayw-
viCovral To DMSO oT1n 6éopeuon Twv pifwyv HO',
0) va avaoTélouv Tn AImISIKA uTrepoEeidwaon, €)
va TrayidevouV TIG Pifeg UTTEPOELEIBIKOU avIOVTOG,
oT) va avTidpouv pe Tnv GSH kai ¢) in vivo va
avaoTéAouv 1o oidnua Tou dkpou TTodOG ETTiHUA
TTOU TTPOKOAEITaI OTTO TNV €vOOBEPUIKA XOpPrynon
Kappayevivng. Ta atmoteAéouata amod TIG TTPOKA-
TAPKTIKEG DOKIYATieG £€D€IEAV ONUAVTIKH AVTIOEEI-
OwTIKA Opdan, TTOAU KaAf avTigAeypuovwdn dpd-
on avdaAoyn Tng IvooueBakivng kal TTOAU 10XUpPA
avaoToA Tou ev{Uuou AirTouyovdon TTou eivai
ATTOTEAEOUA TWV OOMIKWY XOPAKTNPIOTIKWY TWV
EVWOEWV.
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Design and Synthesis of Aryl-Acetic-Acids
Inhibitors of Lipoxygenase with Anti-oxidant
and Anti-Inflammatory Activity

Pontiki Eleni and Hadjipavlou-Litina Dimitra

Department of Pharmaceutical Chemistry, School of
Pharmacy, Aristotelian University, Thessaloniki,
54124, Greece, e-mail: hadjipav@pharm.auth.gr

Key words: Lipoxygenase inhibitors, antioxidant ac-
tivity, anti-inflammatory activity
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Arachidonic acid can be metabolized by two meta-
bolic pathways: the cycloxygenase and the lipoxyge-
nase. Antiinflammatory drugs inhibit the synthesis of
prostaglandins and thromboxanes, whereas lipoxy-
genases inhibitors the synthesis of hydroyperoxyei-
cositetraenoic acids (HPETE’s), hydroxyeicositetra-
noic acids (HETE’s) and especially leukotrienes im-
plicated as important mediators in several diseases
including asthma, arthritis, psoriasis and inflammato-
ry bowel disease. Lipoxygenases are monomeric
proteins, widely distributed in nature and they cataly-

ze the incorporation of dioxygen into 1,4-cis,cis-pen-
tadiene containing fatty acids (e.g., linoleic and ara-
chidonic acids) to form hydroperoxide products. In
order to establish the inhibitory utility of simple hy-
droxamates several aryl-acetic and aryl-hydroxamic
acids were synthesized (1,2). In an attempt to ex-
pand and delineate these results we tried to synthe-
size some more aryl-acetic acids with different sub-
groups for a further pharmacochemical study. The
compounds are tested in vitro on: a) soybean lipo-
xygenase inhibition, b) interaction with 1,1-diphenyl-
2-picryl-hydrazyl (DPPH) stable free radical, c) the
HO" mediated oxidation of DMSO, d) inhibition of li-
pid peroxidation, e) scavenging of superoxide anion
radicals, f) interaction with GSH and g) in vivo for
the inhibition of carrageenin induced rat paw ede-
ma.The compounds have shown significant antioxi-
dant activity, very good anti-inflammatory activity
comparable to indomethacin and high inhibition of
soybean lipoxygenase as a result of their physico-
chemical features.
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>0vBeon kai in vitro BioAoyikiy ApacTikdTnTa MNMapaywywy NG ZIKAAKivNg
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O1 oTTkKwG KaBapég vagBokivoveg (+)-Zikovivn
Kal (—)-AAkavvivn, KaBWGS Kal TO PAKEMIKO WiyHa
(£)-ZIKaAkivn €ival QUOIKA TTPOIGVTA PE ONUAVTIKA
ETTOUAWTIKN 8pdAaon, Ta oTToia atroTeAoUv Ta KUpIa
OpaoTiké oucTaTIKA Tou NdN diaTiBéuevou OTNV
ayopd emouAwTikoUu okeudoparog HELIXDERM.
‘Eva Baoiké mpoéBAnua eival 10 €viovo KOKKIVO
XPWHA TOUG TO OTT0i0 KaBIoTA SUCKOAN TNV gupeia
EUTTOPIKA €apuoyn Toug. IMNa Tov Adyo autd Guv-
TEONKAV ETITA TTAPAYWYA TNG ZIKAAKIVNG' TO QUOI-
K4, £yxpwua 1 Kal 2, Kal Ta Pun QUOIKA, axpwua 3
— 7 (Zxrpa 1). AkoAouBnoe agloAdynon in vitro o€
KAANIEPYEIEG QUOTIOAOYIKWV avBpwTTivwy depparti-
KWV IVOBAOOTWY, 600V apopd TNV KUTTAPOTOEIKNA
KQI KUTTAPOOTOTIKA TOUG &pdaon, TNV ETaywyr TNg
ouvBeong koAMayovou oe emmimedo mRNA kai
TPWTEIVNG, KOBWG Kal TNV €Tidpacr Toug oTnv
TTapaywyn a1moé Ta KUTTApd, oAAG Kal TNV evepyo-

TNTA KOAAQYOVOAUTIKWV €VCURWY (UETOAAOTTPWTE-
doeg 1 MMPs). H KutTapoTogIKr Kal KUTTOPOGCTA-
TIKA Opdon Twv VEWV TTaPAyWYwWV gival aoBevé-
aTeEPN OTTO AUTAV TNG ZIKOVIVNG, TTOU XPNOIKOTIOI-
NOnke wg €vwon eAéyyxou. Kavéva ammod ta mapa-
ywya aAAd oute kai n Zikovivn &gv emédpacav
otnv  Tapaywyr  KoAAayovou. Tlapouciacav,
OUWG, avaaTOAr TNG EVEPYOTNTAG TWV TTAPAYOUE-
VWV a1r6 Toug IvoBAdaTeg MMPs, av Kai 6€ JIKPO-
TEPO TTOCOOTO ATTO TNV AVAGTOAN TTOU TTPOKAAETE
N ZIKOVivn. ZUUTTEPACTHATIKA, QaiveTal 0TI TTPOKEI-
TAl VIO EVWOEIG TTOU Ba YTTopoUcav va UTTOKATA-
oTAoOouUV Tn Zikovivn o€ mlavd OKEudoPaTa JE
ETTOUAWTIKN dpdacn, 1Id1aitepa n 2, n otroia Ogixvel
OUVOAIKG TNV 10XUpOTEPN OPaoTIKATNTA OTIG Plo-
OOKIPOOTiEG TTOU TTPAYUOTOTTOINONKAV.
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The optically pure naphthoquinones (+)-Shikonin and
(-)-Alkannin, as well as the racemate (x)-Shikalkin are
wound healing natural products, which are already
used as active ingredients of the commercially avai-
lable wound healing ointment HELIXDERM. An
important problem of these substances is their deep
red color that makes them unattractive for wide com-
mercial application. Therefore, seven derivatives of
Shikalkin were synthesized: the colored, natural oc-

OH O OR' O
OH O OH OR' O  OCOR?

+)-Shikalki
(#)-Shikalkin R'=Ac, R2= Me (3)

OAc OAc

A

OAc OAc OAc
R'=H,R?=Ph (1); R'=H, R?= Et (2) Br

curring 7 and 2, as well as the colorless, unnatural
ones 3 — 7 (Sceme 1). These derivatives were eva-
luated in vitro using normal human skin fibroblast
cultures, regarding their cytotoxic and cytostatic acti-
vities, their capacity to induce col-lagen synthesis at
the mRNA and the protein levels, as well as their ef-
fect on the activity of cell-secreted matrix metallo-
proteases (MMPs). The cytotoxic and cytostatic
activities of Shikalkin derivatives were weaker than
those of Shikonin, which was used as control sub-
stance. Neither the derivatives nor Shikonin affected
collagen synthesis. On the other hand, they inhibited
the fibroblast secreted-MMP activity, although at a
lesser extent compared to Shikonin. In conclusion, it
seems that these derivatives could be used as sub-
stitutes for Shikonin in formulations for the accele-
ration of wound healing, especially compound 2,
which was collectively the most active in all biolo-
gical assays performed.

This work was supported by the Greek G.S.R.T.
(PENED 01EA76: Synthesis and evaluation of
bioactive naphthoquinones and colorless derivatives
for application as wound healing agents.
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Mapaywyn kai Amropévwon Avriowpdtwy IgY amd Kpdkoug Auywv Avo-
ocotroinuévwy OpviBwy, Ta otroia Asopetouv Paivulo-N-peBuro-kapBapidikd
Evropoktova
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Touéag Opyavikng Xnueiag — Bioxnueiag kar @uaikwyv Mpoidvtwy, MavemoTtruio MNartpag, Mdrpa

Ta  @avulo-N-peBuAokapBapISIKG  EVTOUOKTOVA
(PNMC) cuvioTtouv oikoyéveia trepitrou 30 @uTo-
TTPOCTATEUTIKWY OUCIwv. Opiopéva atmd Ta PEAN
TNG armoTeAoUv QuUTOQPApUaKa 181I0ITEPA PEYAANG
EUTTOPIKAG Onuaciag, a@ou XpnoIYoTToIouvTal Yid
TNV TTPOCTACIA TWV QUTWV YIA TTEPICTOTEPO ATTO
40 xpoévia. H dpdon Toug oTnpifeTal aTNV avaaTo-
A} Tou ev{UPoU aKeTUAOXOAIVEDTEPAOT E OUVE-
TTEIQ TN OUCCWPEUCN MOPIWV  aKETUAOXOAIVNG
oTnV TTEPIOXN TNG ouvayng. Autd €xel WG aTTo-
TéAeopua TNV amodlopydvwon Tng AsiToupyiag Tou
VEUPIKOU OUCTHHPATOG, TNV TIPOKANCN £€viovwv
OTTAOPWV Kal TEAIKA TO Bdvato. Apketd amd Ta
EVTOUOKTOVO QUTA TTAPOUCIACOUV EKAEKTIKY Spd-
on, avaoTéAAOVTAG 1I0XUPOTEPA TNV AKETUAOXOAI-
VEQTEPAON TWV evIOuwyv amd 6,7 Twv BnAacTi-
KWv. Ao TIG apxég TnG dekaeTiag Tou 1990 éwg
Kal OrPEPA, N TTApAywYr] Kal aTropdvwaon avTiow-

paTwy (IgY) ammd KpdKoug auywv KAataAAnNAa avo-
ooTToINUEVWY OpViIBwYV, aTTOTEAEDE GTOXO TTOAAWY
EPEUVNTIKWY OPAdwV. H TTapaywyr avTicwpdtwy
o€ OpVIBEG, TTAPOUCIACEl TNUAVTIKA TTAEOVEKTHUA-
Ta évavtl TnG avrtiotoixng diadikaciag ota OnAa-
OTIK&, TTOU XPnoidotroloUvial ouvhBwg yia TO
OKOTTO auTO (TT.X. KOUVEAIQ Kal TTovTikia). H atro-
MOVWON TWV QVTICWHPATWY ETTITUYXAVETAl TTOAU
€UKOAO Q1T TOUG KPOKOUG TWV QUYWYV, OTTOTE
ATTOPEUYOVTAI O ETTITIOVEG APAIPALEIS TWV TTEIPA-
pjaTtolwwyv. ETriong, oi 1006TNTEG TWV AVOCOO-
OQAIPIVWV TTOU PTTOpoUV va AngBolv ammd pia
6pviBa, eival TTOAU peyaAlTepeg o€ OUYKPION HE
Ta TEPIOOOTEPA KOIVA Treipapatdélwa. TEANOG, n
ouvTAPNON TWV opVviBwv €gival EUKOAN Kal TO KO-
0TOG TNG XAunAS. Zkomdg TnG TTapoloag epya-
oiag ATav n mapaywyn IgY, Ta omoia deguevouv
PNMCs, petd amd avoooTtroinan Twv opvibBwv au-
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yotrapaywyns. ApxIKd, ouvTéBNKeE To aATTéVIO 3-
(2,6-61ueBUNO-4-(ueBUNoKapBapoUAo)paIvVUAOpI-
VOKOaPBOVUAO)TTPOTTaVOIKO 0&U, TO OTT0I0 £PEPE TA
KOIV& BOMIKA XAPAKTNPICTIKA TWV QUTOQPAPHUAKWY
auTwy. Katétriv oulelxOnke e TNV TTPWTEIVN-QO-
péa BSA, woTe va axnuaTtioel To avTtiyovo, Je 1o
oTroio avoooTroidnkav ol 6pviBes. TéAog, Ta TTa-
paxBévra €10IKA avTiIoWwaTa, aTTopovwenkav Kai
eAéyXOnKe n ouyyéveld Kal n dI0CTAUPOUUEVN
OpaCTIKOTNTA TOUG WG TTPOG QAVTITIPOCWTTEUTIKA
PNMCs. Ta avriowpata autd TTPOKEITAl va Xpnol-
MoTToINBoUV yia avaAuTIKOUG OKOTTOUG.

Production and lIsolation of IgY Antibodies
from Egg-Yolks of Immunized Laying Hens,
Binding Phenyl-N-methylcarbamate Insecti-
cides

Konstantinos Prousalis, Gerasimos M. Tsivgoulis,
Theodore Tsegenidis

Department of Chemistry, Section of Organic Chem-
istry, Biochemistry and Natural Products, University
of Patras, 26500 Patra, Greece

Key words: 1gY antibodies, phenyl-N-methylcarba-
mates insecticides, production, isolation

Phenyl N-Methylcarbamates (PNMCs) comprise a
group of about 30 compounds. They are insecticides
of major economic importance, which are used for
the last 40 years. They act by reversibly inhibiting
the enzyme acetycholinesterase. Nervous coordina-
tion, severe convulsions and death are the results of
acetylcholine accumulation across the synapse. Mo-
dern PNMCs are fairly selective for insects’ acetyl-
cholinestarase. The last fifteen years the production
of antibodies (lgYs) in immunized laying hens
gained exceptional scientific interest. IgY production
has particular advantages over antibody generation
in other animals: IgY quantities isolated from the
yolk are huge, compared to the amounts of antibo-
dies in the serum of mammals. The unpleasant and
painful bleeding procedure of the im-munized animal
is replaced by harmless egg collection and antibody
extraction from their yolks. Moreover, keeping laying
hens is easy and of low cost. Our study involves the
production of IgYs binding PNMCs. Initially, the hap-
ten 3-(2,6-dimethyl-4-(methylcarbamoyl)phenyl-ami-
nocarbonyl) propanoic acid was synthesized. The
antigen used for immunization, was produced by
coupling the hapten to the carrier-protein BSA.
Finally, avidity and cross-reactivity of the produced
specific antibodies to several PNMCs was mea-
sured, in order to assess their applicability in pestici-
de analytical procedures.

MiToxovoplo: Auecog 2TOX0G Apdoewg ZTepoeIdwV Kal Oupeoeidwv Opuovwy

KwvoTtavtivog E. Zékepng

IBEB, EBvIk6 16pupa Epeuvwy, ABriva, EANGG

Ta pitoxovopia gival CwTikd KUTTAPIKA opyavidia
TTOU TTpopunBevouv TTavw atd 10 90% Twv evep-
YEIOKWVV avaykwy Tou KuTtapou. EmiTAéov, eu-
TIAéKOVTOI O€ GAAEG KUpPIES OlEPYATiES, OTTWG OTNV
améTITWAN, TNV OVOCOTPOTIOTIOINGN KAl OTNV TTa-
paywyrn 8pacTIKWV €1dWV 0fuydvou. Alatapayég
TNG MITOXOVOPIOKAG AEIToupyiag ouvdéovTal pE
onuavTikég veupoloyikég Ttradnoeig (Alzheimer,
Parkinson) kai Tov kapkivo. O kevipikdg pOAog
TWV MITOXOVOpPiWV atTaitei auoTner PUBUIoN Kai
OUVTOVIOUO TWV AEITOUPYIWY TOUG HE QUTOV TWV
GAAWV KUTTOPIKWYV SlapepIoudTwy. O1 aTepoEIdEig
Kal ol Bupeoeldeic opudveg Traifouv KUpIo pdAo o€
AuTOV TOV OUVTOVIOMO MHEOW TWV QVTIOTOIXWV
UTTOO0XEWV TOUG, TTOU TTPOKAAOUV TNV évapén oi-
EPYOOIWV OTOV TTUPAVA Kal KUTTAPOTTAOOUA, £TTI-
OpPWVTAG BEUTEPOYEVWIG OTIG UITOXOVOPIOKEG AEI-
Toupyieg. H avelpeon utrodoxéwv GTEPOEIBWV Kal
BuPEOEIdWIV OPUOVWIV OTA PITOXOVOPIa KABWG Kail
GAAWV PETAYPAPIKWY TTAPAYOVTWY Kal n diaTTi-
OTWwaOnN OTO  MITOXOVOPIakd yovidiwpa Béoewv
TTPOOOECEWG TWV PUBUICTIKWV QUTWV Hopiwy,

uttooTnpifouv, PETOEU GAAwWV eupnudTwy, TV G-
peon Opdon TwV HOPIWV AUTWV aTn AgIToupyia
TOU opyavidiou, O€ OUVEPYEID HE TIG EUUETEG
OpACEIg TTOU TTPOEPXOVTAl ATTO TOV TTUPAvA I TO
KUTTOPOTTAQOUa. @a yivel avaokOTTnNan TwV OXETI-
KWV EUPNUATWY atrd TO EPYOCTAPIO TOU OUYYPQ-
PEWG KAl aTTd €pyacTrpIa GAAWY EPEUVNTWV.

The Mitochondrion as a Direct Site of Action
of Steroid and Thyroid Hormones
Constantine E. Sekeris

IBRB, National
Athens, Greece

Key words: Mitochondria, steroid and thyroid hormo-
nes, site of action

Hellenic Research Foundation,

Mitochondria are vital cell organelles, providing
more than 90 % of the energetic requirements of the
cell. In addition, they are involved in other major
processes, such as apoptosis, immunomodulation
and reactive oxygen species production. Derange-
ments in mitochondrial function are linked to major
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neurological disorders (Alzheimer, Parkinson) and to
cancer. The central role of mitochondria necessita-
tes tight regulation and coordination of their function
with that of other cell compartments. Steroid and
thyroid hormones play a major role in this coordina-
tion acting by way of cognate receptors, which
initiate nuclear or cytoplasmic events secondarily af-
fecting mitochondrial processes. The presence of
steroid and thyroid hormone receptors and of other
nuclear transcription factors in mitochondria and the
detection of binding sites on the mitochondrial
genome for these regulatory molecules, among

other findings, support the direct action of these
molecules on the organelle’s functions, in synergy
with the indirect effects emanating from the nucleus
or cytoplasm. The relevant findings from the authors
and other laboratories will be reviewed.
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>0vBeon kal MeAétn TG BioAoyikrg Apdaong Néwv AvaAdywv Tng Apyivulo-

Baocotrpeoivng (AVP)

M. Zkiadd’, EB Matrmd’, B. MayKa(pq r. I'Ioupqg A. Bux)\lwmg L. Borovigkova®,

J. Slanlnova kai IT. KOp50'ITGTI"]§

Tpr]pa ®dappakeuTikig, MavemoTtAuio Matpwy, GR-26500 Mdrpa, EAAAGG. 2Department of
Peptide Biochemistry, Institute of Organic Chemistry and Biochemistry, Academy of Sciences of
Czech Republic, Flemingovo square 2, Prague 6, CZ-166-10, Czech Republic

H Ttemmdiky opudvn Apyivulo- Baoowpwlvn
(AVP) £|vou KUK)\IKO evvsaTrETrTlélo (H Cys -Tyr -
Phe®-GIn*-Asn -Cys -Pro’ Arg GIy -NHz) 10 O-
'ITOIO TTEPIEXEI 6|00UA(p|6|Ko 0eou6 (peTagU NG
Cys' ka1 ¢ Cys®). SuvTiBeTal OE VEUPWVES TOU
uTT0BaAGUOU 01 OTTOI0I KATAARyouv OTnV OTTiaBia
uttoguon atmmdé omou n AVP atreAeuBepwveral
oTnv KukAogopia. YTTApXouv TpeIS EexwpioToi
uttéTuTTOl Tou UTtodoxéa TNG AVP (V1a, V2, Vip), O
OTTOIOI AVIKOUV OTNV OIKOYEVEIQ TWV CUEUYE-
vwv pe G mpwreEiveg UTTOdOXEWY, HE GNUAVTIKA
OouIKA opoidTnTa pETAgy Toug. O KUPIOG QUGIO-
Aoyikég poAog Tng AVP agopd 1n puBuion Tng
OUOTOATIKOTNTOG TWV ALiwV POAAKWY PUWV TOU
KapdiayyelokoU OUCTAPOTOG, HECW Tou Via UTTO-
doxéa Kkai Tnv avTidloupITik dpdon OTo VEQPPO
(pUBUION TNG WOPWTIKATNTAG TOU QINATOG) HECTW
Tou Vy umétutrou. Aéapeuon tng AVP otov Vi
UTTOTUTTO UTTOd0XEQ ETTIONG PUBMICEl TNV YAUKOYE-
véAuon aTo ATTOP Kal TTPOAyEl T CUCCWPEUCH
Twv aigotreTaAiwyv. EmimmAéov, evepyotroinon Tou
Vip (avagépetal Kal wg Vi) uttodoxéa TTPOKOAEI
ameAeuBEépwaon TG adpevoOKOPTIKOTPOPOU OPUO-
vng atrd tnv eutrpocBia utréeuon. MNapatnprnoeig
amd 1N BIBAIoypagia uttodeikviouv 611 n Ola-
MOpQWaON Kal 0 udpOPOPOG XAPAKTAPAG TOU
APWHMATIKOU apIvogEog aTn B€on 2 éxouv IB1aiTePn
onMacia yia TNV €UQAVIGN avTayWVIOTIKOTNTOG
TOU popiou, evw amaloipry TNG N-TeEAIKAG auIvo-
padag Traifel poAo oTo xpodvo nuiceiag CwAg TNG
AVP. Me Bdon T1a avwiépw oxedlidoaue Tn
ouvBeon véwv avahdywv tng AVP, Ta otroia Tre-
piExouv MepkaTrTo-TTpoTTIioviko oy (Mpa) A S-Za-

AIKUAIKO o0 (S-Sal) otn 6éon 1, D-aiBuloTupo-
ogivn [D-Tyr(Et)], L-ueBuro-tupoaivn [Tyr(Me)] i
2-vag@BuAaAavivn [Nal(2)] otn 6éon 2, KITpouAivn
(Cit) n apywvivn (Arg) O'Tr;j 0éon 3 kal TpITOTAYAG-
BoutuAo-yAukivn [Gly(Bu')] 1 B-(2-6cievul)-alavi-
vn (Thi) oTig Béoeig 4 1) 9. Etriong peAetioape Tnv
emidpaon otn BloAoyik dpACTIKOTNTA TWV VEWV
avaAdywv TnG Tpotrotroinong Tou C-TeAIkoU aul-
Oiou. Ta avdAloya ouvtéBnkav pe pebBodoAoyia
Fmoc/Bu' o oTEPEA PACN XPNOIUOTTOIDVTAG WG
oTeped  umdéoTpwpa TNV pnTtivn Rink  Amide
MBHA, Tnv 1vdoA-aiBuAapido pnrtivn [(3-((Ethyl-
Fmoc-amino)-methyl)-1-indol-1-yl)-acetyl AM] pn-
Tivn Kal TNV 2-xAWPOTPITUAO pNTivn yia TNV TTApa-
AaBn auidiou, ailBuA-auidiou kai C-TeAIKoU Kapfo-
EUAIKoU o&€og, avtioToixa. Ta véa avdhoya SoOkI-
MAoTNKAV WG TTPOG TNV €TidpACN €TTi TNG TECE-
WG, yia TNV avTISIoUPITIKA KAl TV WKUTOKEIO dpd-
an Toug.

Synthesis and Biological Evaluation of New
Arginine Vasopressin (AVP) Analogues

M. Skiada', EV Pappa V. Magafa G. Pa| -ras’,
D. Vachllotls L. Borowckova2 J. Slaninova® & P.
Cordopatls

'Department of Pharmacy, University of Patras, GR-
26500, Patras, Hellas; 2Department of Peptide Bio-
chemistry, Institute of Organic Chemistry and Bio-
chemistry, Academy of Sciences of Czech Republic,
Flemingovo square 2, Prague 6, CZ-166-10, Czech
Republic

Key words: Arginine®-vasopressin analogues, syn-
thesis, biological evaluation
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The pituitary hormone Arginine®-Vasopressin (AVP)
is a cyclic nonapeptide (H-Cys'-Tyr’-Phe’-GIn*-
Asn®-Cys®-Pro’-Arg®-Gly*-NH,) that incorporate a
disulfide bridge (between Cys' and Cys®). It is syn-
thesized in neurones of the hypothalamus that
project to the posterior pituitary from which AVP is
released into the circulation. There are three distinct
AVP receptor subtypes (V1a, V2, V1u). All have seven
transmembrane spanning domains and all are G
protein coupled with significant structural homology
to one another. The primary physiological role of
AVP involves regulation of cardiovascular smooth
muscle, via Vi, receptor, and antidiuretic actions on
the kidney (blood osmolality regulation), via V, re-
ceptor. Binding of AVP on the V1, receptor subtype
also stimulates glycogenolysis in the liver and
promotes platelet aggregation. In addition, activation
of the V1 (also known as V3) receptor causes adre-
nocorticotropic hormone release from the anterior
pituitary. Obser-vations in bibliography suggest that
the configuration and the hydrophobicity of the aro-

matic amino acid in position 2 are important for the
antagonistic activity while, elimination of the N-
terminal amino group plays an important role on the
half-life of the AVP. On the basis of these findings
we set out the synthesis of new AVP analogues con-
taining mercapto propionic acid (Mpa) or S-salicylic
acid in position 1, D-Tyrosine(Ethyl) [D-Tyr(Et)], L-
Tyrosine(Methyl) [Tyr(Me)] or 2-Naph-tylalanine
[Nal(2)] in position 2, Citrulline (Cit) or Argi-nine
(Arg) in position 3 and L-a-t-butyglycine [Gly(Bu')] or
B-(2-thienyl)-alanine (Thi) in positions 4 or 9. We al-
so studied the impact on biological potency of the
new AVP analogues modified the C-terminal amide.
The analogues were synthesized by Fmoc/Bu' solid
phase methodology utilizing a Rink Amide MBHA, a
[3-((Ethyl-Fmoc-amino)-methyl)-1-indol-1-yl]-acetyl
AM resin and a 2-chlorotrityl-chloride resin to pro-
vide the C-terminal amide, ethylamide and carboxyl
acid, respectively. The new synthesized analogues
were tested for their pres-sor, antidiuretic and
uterotonic potency.

Mpoadiopiopdg MoAupdpeou Evepyol dapuakeuTikoU ZuoTatikoUu oe Aiokia

Olanzapine

Afuntpa K. Zkopdd, MaABiva I'. OpkouAa, XpioTtog I'. Kovtoyidvvng
TuAua GappakeuTikig, MavemoTAipio Matpwy, Matpa 26500, EAAGG

MOAAG QAPUAKEUTIKA evEPYA CUCTATIKA ER@AVi-
{ouv TTOAUMOPQIOUO. ZE TETOIEG TTEPITITWOEIG, N
TAUTOTTOINON TNG KPUGTAAAIKAG @ACNG OTO oKela-
oJa €xel PeydAn onuacia Kabwg dIaQopETIKA
TTOAUHOPPA TTAPOUCIACoUV OIOPOPETIKEG (PUTIKO-
XNMIKES 1816TNTEG. ETTITTPpOOBETA, KATTOIEG OTTO TIG
KPUOTAAAIKEG QACEIG TTPOCTATEUOVTAI ATTO TTATEV-
1e¢. H mepiBAaon akTivwv-X Kévewg (XRPD) eival
N TTAé0V KATAAANAN TEXVIKN YIO TOV TTPOCBIOPICHO
TNG KPUGTOAAIKAG @ACNG, EVW YIa TOV idIo OKOTTO
XpnaoiyoTroloUvTal Kal Ol acuaTooKoTTieg Raman
kal IR. ZTnv Tmapolca gpyacia £yive TTpooTTddeia
va TTPoadIopIoTEl N KPUOTAAAIKY @don Tng olan-
zapine o€ QOPUOKEUTIKO OKEUAOUA, KABWG Kal va
eleyxBei n oTaBePATNTA TNG KATA TN SIdPKEID TNG
TTAPAOKEUNG TOU OKEUAoUaToG. H olanzapine e€i-
val delTePNG YEVIAG QVTIPUXWTIKOG TTapAyovTag
Kal gival eputTopIKa diaBéaiun o€ diokia. Epgavidel
MeydAo apIBud TTOAUHOPPIKWY QACEWY Kal €VU-
Opwv oAdtwv. H Tautotroinon oto okelaoua
TTPAYUOTOTTOINONKE XPNOIMOTIOIWVTAG TN PACHA-
TookoTria IR kal Tnv TepiBAaon akTivwv-X KOVEwWS
(XRPD). O peydAog apiBuog Twv TTOAUPOPOWYV
KAl TwV £VUdpWVY aAdTWV Kal N JEyAAn opoidtnTa
TWV @aoudTwy TEPIBAaONG Kal amoppdPnong
uTTEPUBPOU Twv Qdoewv | kai IV ékave OUOKOAN
TNV avaAuon. H ioxupr €TKAAUYN TWV KOPUPWYV
TWV TTOAUPOPPWY HE QUTEG TWV €KBOXWV OTA

@daoparta TepiBAaong ATav éva emmiTTAéov TTPORAN-
Ma. ‘Eyive, €tmiong, TpooTrdbeia yia ToOV TTOGOTIKO
TTPOCdIopIoUd TNG OPOCTIKAG ouaiag oTta dioKia
ME TN XPAON TWV QACHUATOOKOTTIKWY TEXVIKWYV IR,
Raman kai XRPD. MNpoodiopioBnkav Ta 6pia avi-
XVEUONG YIa KAOE TEXVIKA Kal ouyKpidnkav petagu
TOUG.

Identification of Active Pharmaceutical In-
gredient Polymorph in Olanzapine Tablets

Dimitra K. Skorda, Malvina G. Orkoula, Chri-stos
G. Kontoyannis

Department of Pharmacy, University of Patras, Patra
26500, Greece

Key words: Active pharmaceutical ingredients, poly-
morphism, Olanzapine, tablets

Many active pharmaceutical ingredients (API) exhibit
polymorphism. In such a case, identification of the
crystal phase of the API in the formulation is im-
portant since different polymorphs exhibit different
physicochemical properties. Furthermore, some the
crystal phases are protected by patents. X-ray
powder dif-fraction (XRPD) is the most-suitable
method for the identification of polymorphs while
Raman and IR spectroscopy can also been used. In
the present work, an effort was made to identify the
crystal form of Olanzapine in a pharmaceutical
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formulation as well as test its stability through the
manufacturing process. Olanzapine is a second-
generation antipsychotic agent and is commercially
available in orodispersible tablets. It exhibits nume-
rous polymorphs and hydrates. Identification of
olanzapine in the tablet was attempted using IR
spectroscopy and X-Ray powder diffraction (XRPD).
In olanzapine tablets the numerous polymorphs and
hydrates and the extraordinary similarity of the

&

XRPD patterns and IR spectra of Phase | and IV is a
considerable problem. Another difficulty is stemming
from the strong overlap of polymorphic XRPD pat-
terns with the respective patterns of the excipients.
Quantitative determination of the API in tablets was
also made based on IR spectroscopy, Raman
spectroscopy and XRPD. The detection limits of
each technique were determined.

MoooTikdg Mpoadiopiopdg NG ApaoTikrig Ouciag Atorvastatin Calcium o€

AloKia

Afuntpa K. Zkopdd, MaABiva I'. OpkouAa, XpioTtog I'. Kovtoyidvvng
TuAua ®appakeuTikig, MavemoTAuio Matpwy, Matpa 26500, EAAGG

H Atorvastatin Calcium (AC), évag guvBeTIKOG av-
TIUTTEPAITTIOIOKOG TTapdyovTag, €ival To dPACTIKO
(POPUAKEUTIKO GUCTATIKO TOU Lipitor®, TOU Qapua-
KOU HE TIG TTEPIOOOTEPEG TTWAROEIS 0TV EAAGSA.
‘Exouv avixveuBei 12 moAupoppa tTng AC kabwg
Kal auopen @dacn. YTApxel PEYGAO evilaQEépov
yla TNV aoavag aTnv ayopd yevoonuwy @apud-
Kwv Tou Lipitor- xpnoihoTroiwvTag SIoQOpPETIKEG
KPUOTAAAIKEG QATEIG TNG DPACTIKAG ouaiag. Qg ek
TOUTOU, N TAUTOTTOINGN Kal O JIAXWPIOUOG TwV
TTOAUPOPPWY  €ival evBIOPEPOV AVAAUTIKG TTPO-
BAnua. H mepiBAaon kévewg akTivwv X (XRPD)
givar n kopla péBodog TauTOTTOINONG TTOAUNOP-
owv, aAd ol @acpatookotrieg Raman kai IR
€XOUV €TTioNG XPNnaIJoTtroinBei yia Tov idlo OKOTTO.
e aQuTthi TNV epyacia avamTuxdnke pEBOSOG N
KOTAOTPETITIKOU TTOCOTIKOU TTPOCBIOPICHOU  TNg
AC o¢ eumropikd diabéaiya diokia. XpnoIhoTTol-
nénkav kai ocuykpidnkav ol Texvikég XRPD kai ol
@aopatookotrieg Raman kai IR. Amodeixtnke 6T
N 110 KaTAAANAN TEXVIKA yIa TNV TTEPITITWON QUTA
gival n paoparookoTria Raman.

Quantitative Determination of Atorvastatin
Calcium in Tablets

Dimitra K. Skorda, Malvina G. Orkoula, Christos
G. Kontoyannis

Department of Pharmacy, University of Patras, Patra
26500, Greece

Key words: Atorvastatin calcium, Lipitor®, quantitati-
ve determination, tablets

Atorvastatin Calcium (AC) is a synthetic lipid-
lowering agent and is available in 12 polymorphic
phases as well as in amorphous state. AC is the
active pharmaceutical ingredient of Lipitor®, the
best-seller cholesterol-lowering  medication in
Greece. Though a specific AC polymorph is used in
the formulation, exploitation of the remaining poly-
morphs to produce generic forms of Lipitor- is an
interesting task for the pharmaceutical industry.
Therefore, identification and discrimination between
the crystal phases appears as a major analytical
problem. X-ray powder diffraction (XRPD) is the
most-suitable method for the identification of
polymorphs while Raman and IR spectroscopy have
also been used. In this work, a methodology was
developed for the quantitative non-destructive
determination of AC in commercially available
tablets. XRPD patterns, Raman and IR spectra of
the various polymorphs were evaluated. Raman
spectroscopy was proved to be the most suitable
technique for the discrimination of the active ingre-
dient in the formulation.

2uvBeon Avaloywv Tng AAatooTtativng AST4 (r) VII) Tng Diploptera Punctata
2TpouuTrou AuaAia kal KwvoTtavTivog MNMouAog
TuAua Xnueiag, MNavemoTtrApio Martpwyv, 26500 Mértpa, EAAGG

O1 veavikég opuoveg (Juvenile Hormones) Twv gv-
TOMWV €ival KPICIUESG YIa TOV €AEYXO TNG AVATITU-
&Nng kal yia TNV avatrapaywyn Tng karoapidag Di-
ploptera punctata. O1 opudveg autég ouvTiBevtal
Kl EKKpivovTal aToug evOoKpIveiG adéveg Corpora

allata (CA) 1ng karocapidag. H mapaywyn veavi-
KWV oppovwyv atmd Toug adéveg Tng Diploptera
punctata kaBopileTal PEPIKWG ATTO VEUPOTTETTTI-
ola, TIg aAatooTaTiveg. O aAarooTaTiveg aTroTe-
Aouvtal amd 8 £wg 18 a-apivoééa kal TTpoépyo-
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vTal ammod KUTTApa Tou eyke@AAou TnNG Katoapidag.
Ta memTidla autd avaoTéAAOUV QVTIOTPETTTA Tn
BlooUvBeon Twv VEAVIKWY OppOvVWY, pubuifouv
TN MUikr) ouoTraon in vitro, avacTéAAOuV Tnv TTo-
paywyn AekiBivng amd 10 AImTwdn 10T6 KAl UTTO-
KIvOUv Tn Opdaon Twv eviUPwv TTou JeTaBoAifouv
TOUG UOATAVOPAKEG OTO PECO €VTEPO TOU EUPRPU-
ou. O1 oAarooTaTiveg xapakTnpifovial amd TO
KapBou TeAIKO Toug dkpo Y/FXFGLauidlo, 10
oTroio QaiveTal va gival n Kpioiun aAAnAouyxia Tou
memTIdiou. AAayEG OTnv apIvo TEAIKA TTEPIOXN
TTPOKOAOUV dla@opd oTnv 10U TG Opdong Twv
aAatooTativiov. Méxpl oTiyung eival yvwaotég 13
aharooTtartiveg TnG Diploptera punctata. O okoTiog
TNG epyaaiag ATav n ouvBean Wiag oeipdg avaid-
ywv Tng aAatooTativng AST4 (VII) DGRMYSFGL-
NHz ka1 n yeAétn NG oxéong doung-6pacTiKOTN-
1Tag. Ta emAeypyéva avdhoya eivar 1o DGR-
Hse(Me)-YSFGL-NH, kai 10  Cyclic-(DGR-
Hse(Me)-YSFGL). H kaBapdtnta Twv avaAdywv
ekTINAONKe e HPLC kai n Tautotroinan éyive pe
ESI-MS.

Synthesis of Allatostanis AST4(VIl) Analo-
gues of Diploptera punctata

Amalia Stroubou and Constantine Poulos

Department of Chemistry, University of Patras,

26500 Patra, Greece

Key words: Allatostanis AST4(VII) analogues, syn-
thesis

The juvenile hormones are critical to the control of
insect development and reproduction. These hormo-
nes are synthesized and secreted from endocrine
glands, the corpora allata (CA). The production of
the juvenile hormones by the CA of the cockroach
Diploptera punctata is regulated in part by neurope-
ptides, termed Alatostatins. Allatostatins range in
size from 8 to 18 amino acids and are originated
from the brain. These peptides reversibly inhibit the
biosynthesis of Juvenile hormones, they have
shown to be modulators of muscle contraction in vi-
tro, inhibitors of vitellogenin production by fat body
and stimulators of the activity of carbohydrate-meta-
bolizing enzymes in midgut. Allatostatins are charac-
terized by the carboxyl terminal sequence
Y/FXFGLamide which appears to function as the
critical message sequence of the peptide. Variations
in the amino terminal address region appear to re-
sult in differences in potencies of the allatostatins.
To date, thirteen allatostatins of the cockroach Di-
ploptera punctata have been described. Our aim
was to synthesize a series of AST4(VIl)
DGRMYSFGL-NH, analogues for structure-activity
studies. These analogues are DGR-Hse(Me)-
YSFGL-NH; and Cyclic-(DGR-Hse(Me)-YSFGL).
The analogues were purifed by HPLC and identified
by ESI-MS.

Néa ZuvBetikd Avahloya Tou AeouttpoAidiou lMepiExovra un Guoikad Auivoééa

oTig ©¢oeig 3 Kal 6

A. Taton', E.B. Mammd', AA. Zopmpa', B. Maykagd', ®.N. Aduapn’, N.K. Kapa-

pavoc? kai M. Kopdotmatng'

"Tunpa PapuakeuTikig Kot “TprRua Xnueiag, MavemoTiuio Marpiv, GR-26500, Matpa, EAAGG

H EkAuTikff oppdvn TnG QxpIivoTpdTIOU 0OpUOvVNG
(LHRH) e¢ivar éva oekatremtidio (pGlu-His-Trp-
Ser-Tyr-Gly-Leu-Arg-Pro-Gly-NH3) 1Tou ekkpiveTal
KOaT@ Waoeig atmd Tov UTTOBAAaUO Kal aTToTeAEI TOV
Baolkd puBUIOTA TNG YOUETOYEVEONG KAI TNG OTE-
pocidoyéveons. H LHRH kai ouvBeTikd Tng ava-
Aoya, pe OI']}JGVTIKOTE&)O atmd autd 1o AEOUTTPOAI-
fo]le) [D-Leus, desGIy1 ]-LHRH-NHEt) xpnoiuyotrol-
ouvTal gupUTaTa OTn Beparreia opuoOvo-EapTwW-
MeEVWVY aoBeveiwy, O0TTwWG N evOounTpiwan, To IVw-
Miwpa uATPag, N KaAondng utrepTrAaaia Tou TTPO-
oTaTN, N TPWIUN €pnpeia, KaBWG Kal 0 KAPKivog
TOU TTPOCTATN, TWV WOBNKWV Kal Tou PaoTou.
EmimAéov, €xel deixBei mpooeata 6T Ta avaloya
™S LHRH avaoTtéA\ouv Tov TrOAAQTTACCIOONG
S1aPOPWY KAPKIVIKWYV KUTTApWY. Me OKOTTO TN pE-
AETN TNG €TTIOPACNG TPOTTOTTOINCEWY OTIG Boeig 3
kKai 6 Tou AeouttpoAidiou cuvBéoape €€ véa
avdaAoyd Tou. ZTn B€éon 6 Tou AgouTtrpoAidiou n D-

Leu éxel avtikaraoTaBei amd 1 L-Gly(tBu) kai 1o
apIvogu Trp3 amé 1 D-Trp, 10 D- kai L-1,2,3,
4, 1e7paiidpoicokivoAivo-3-kapBofuAiké ofu (D-,
L-Tic) kai Tn D-2-Nag@BuAaAavivn [D-Nal (2)]. Zuv-
TéOnKav emmiong avéAoya oTa oTtroia To aiBuAa-
pId0-Akpo Tou Acoutrpohidiou €xel TpoTTOTTOINOE]
o€ apIvo-TEAIKO akpo. Ta véa avaAoya peAeTAON-
KQV WG TTPOG TNV £TTi®pacrt] Toug aTov TTOAAATTAG-
OI00NO KAPKIVIKWY KUTTAPWY JaoToU.

New Synthetic Analogues of Leuprolide
Containing Conformationally Restricted Ami-
no Acids in Positions 3 and 6

A. Tatsi’, E.V. Pappa1, AA. Zompra1, V. Maga-
fa1, F.N. Lamari1, N.K. Karamanosz, P. Cordo-
patis1

Departments of 'Pharmacy and 2Chemistry, Univer-
sity of Patras, GR-26500, Patra, Greece
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Key words: Leuprolide, analogues, conformationally
restricted amino acids in positions 3 and 6, syn-
thesis

The decapeptide Luteinizing Hormone-Releasing
Hormone (LHRH, pGlu-His-Trp-Ser-Tyr-Gly-Leu-
Arg-Pro-Gly-NH) is secreted from the hypothalamus
in a pulsatile pattern and stimulates sex steroid hor-
mone synthesis and gametogenesis. LHRH and its
synthetic analogues, including Leuprolide ([DLeu®,
desPro®-GnRH-NHEt), are used extensively for the
treatment of hormone dependent diseases such as
endometriosis, uterine fibroids, benign prostate hy-
perplasia, fertility disorders, and precocious puberty,
as well as prostate, ovarian and breast cancer.

Moreover, lately has been shown that the LHRH
analogues inhibit the proliferation of different type
cancer cells. In order to study the effect of the mo-
dification in positions 3 and 6 of Leuprolide we syn-
thesized six new Leuprolide analogues. D-Leu in
position 6 of the Leuprolide was substituted by L-
Gly(tBu) and Trp® was substituted by D-Trp, D- and
L-1,2,3,4, tetrahydroisoquinoline- 3-carboxylic acid
(Tic) and D-2-Naphtylalanine [D-Nal(2)]. We also
synthesized analogues that the C-terminal ethyl-
amide of Leu-prolide was substituted by an amide.
All new analogues were studied for their effect on
proliferation on breast cancer cells.

&

2uoTamiké Twv ZT0Awv Aldgopwv Eidwv Crocus AvaoTtéAhouv Tov [MoAAa-
mAaciaopd Kapkivikwv Kuttapwy tou MacTtou

AT. XPuoo’(verf, ®.N. Aduapn’, T. latpou?, A. MuAapd®, N.K. Kupapo’tvogS, M. Kopdo-

Tarng

1Tumm( DapUOKEUTIKAG, 2T|.|r1po( BioMoyiag, 3T|.|r1po( Xnueiag, NavemaTrpio Marpwv, GR-26500,

Marpa, EAAGG

O1 otUAol Tou C. sativus ammoteAolv TO yVWOTO
dpTupa KpOKoG 1 caepAv, TO OTTOI0 XPNOIYOTTOI-
eital eupéwg otnv Meooyelakr|, TNV IvAIKA KaBwg
Kal otnv KivéQikn kouliva. Or Ba@ikég 1016TNTEG
TOU KPOKOU atrodidovTal OTIG TTEPIEXOUEVES KPOKi-
VEG, Ol OTToiEG €ival YAUKOCUAIWMEVA TTapAywya
Tou 8,8’-01atmo-KapoTevedioikd ofU 8,8 (KPOKETI-
vn). Me 1ig TexvikéG TnG HPLC kai tng UV/Vis @a-
OMOTOOKOTTIOG, OEIXVOUUE yia TTPWTN Qopd Tnv
Utrapén UdPOPIAWY KOPOTEVOEIBWY OTOUG OTU-
Aoug TpIwv dlagopeTikwy €10wv Crocus, gvonui-
KWwv atnv EAAGSa: Tou C. boryi ssp. tournefortii,
Tou C. boryi ssp. boryi kai Tou C. niveus. Ta Kap-
KIVIK& KOTTOpa Tou paatou MCF-7 kai MDA-MB-
231 emwdaoTnkav yia 48 h pe dIaQPOPETIKEG TUYKE-
VTPWOEIG TWV EKXUAICUATWY TWV OTUAWYV TWV TEC-
odpwv €dwv Crocus kal Traparnpridnke do0co-
eCapTwuevn avaoTaATikh dpdon PETA aTTd PETPN-
on Twv KUTTédpwv pe TRV pébodo MTT. H ava-
OTOATIK) €TTidpacn dev OxeTICeTAl YE TNV TTAPOU-
0ia OIOTPOYOVIKWY UTTOd0XEWV. MeAETN TNG dpd-
ong Tng trans-kpokivng-4 (KUPIO KOPOTEVOEIDES
OuoTaTIKO TwV OTUAwV Tou C. sativus, OIyevTiO-
BIOCUA-€0TEPOG TNG KPOKETIVNG), TNG KPOKETIVNG
Kal TNG 0OPPavAANg €3€IEE OTI N AVOCTAATIKN ETTi-
dpaon arrodidETal OTIG TTEPIEXOPEVEG KPOKIVES
avegdptnTa amd 10 BaBud yAukoluliwong. Ta
armoTeAéopaTa autd €ival evOAppuvTIKA yia Tnv
TEPAITEPW €PEUVA TG OUCTACNG KAl TWV UNXAVI-
oMWV 3pdong TwV KOPOTEVOEIDWY CUCTATIKWY HE
OKOTIO va gAeyxOei To KaTd TTOOO PTTOPEI va Xpn-
OIJoTTOINBOUV WG XNUEIOTTPOCTATEUTIKG HETQ.

Style Constituents of Different Crocus Spe-
cies Inhibit Breast Cancer Cell Proliferation

D.G. Chryssanthi’, F.N. Lamari', G. latrou®, A,
Pylara®, N.K. Karamanos®, P. Cordopatis’

'Department of Pharmacy, 2Department of Biology,
3Department of Chemistry, University of Patras, GR-
26500 Patra, Hellas

Key words: Styles of Crocus sativus, crocetin, breast
cancer

Styles of Crocus sativus constitute the well-known
spice saffron, which is widely used in the Mediter-
ranean, Indian and Chinese diet. The dyeing pro-
perties of saffron are attributed to the constituent
crocins, which are glu-cosylated derivatives of 8,8'-
diapocarotene-8,8 -dioic acid (crocetin). With HPLC
and UV/Vis spectroscopy, we report for the first time
the presence of hydrophilic carotenoids in the styles
of three other Crocus taxa, en-demic in Greece: C.
boryi ssp. tournefortii, C. boryi ssp. boryi and C. ni-
veus. MCF-7 and MDA-MB-231 breast cancer cells
were incubated for 48 h with different concentra-
tions of all four Crocus styles extracts and a dose-
dependent inhibitory effect on cell proliferation was
shown using the MTT assay. The antiproliferative ef-
fect was not related to the presence of estrogen re-
ceptors. Studies of the effect of frans-crocin-4 (main
carotenoid constituent of C. sativus styles, digenti-
biosyl-ester of crocetin), crocetin and safranal show-
ed that the antiproliferative effect is attributed to the
constituent crocins irrespective of the degree of gly-
cosylation. These results show that the styles of the
various Crocus taxa merit further investigation of
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their composition and mechanisms of action of their
carotenoid constituents in order to establish if they

&

could be used as chemopreventive or anticancer
agents.

>0vBeon Avaidywy Tng NIkoTivnG péow Evdopoplaknig KukAotrpooBnikng 3+2

Kal ue XpAon Mikpokupdtwv
MNwpyog Maociapdrg

Group Methodology and Synthesis of Biomolecules, Department of Chemistry, University of
Poitiers, 86022 Poitiers, France. gbashiar@univ-poitiers.fr

H NikoTivn kai Ta av@Aoyd TnG TTapouaialouv oa-
@R Kal 1oxupn Bioloyikry dpdon (1,2) CUCXETI-
opévn ME TNV ETTIOPACH TOUG OTOUG UTTODOXEIG
aKeTUAOXOAIVNG. MeTagU autwv Twv Opdoewy,
QauTh TToU a@opd Tn vooo Alzheimer gival atmd Tig
TTAéOV ONUOVTIKEG Kal €ival 1IBIITEPA EVOIOPEPOU-
oa k@Be epyacia yia TNV avakdAuyn vEéwv 10TpI-
KWV ayWYywV TTOU OTTOOKOTTOUV GTNV avakou@ion
TWV TTACXOVTWV Kal TN PBeATiwon Tng ToIdTNTOG
Cwng Toug. Q¢ TTapddeyua, otn FaAAia Tepioad-
TEPOI ATTO VA EKATOUMUPIO AVOPWTTOI UTTOPEPOUV
atd auTh Tn vOCO. Z€ QUTH Tn MEAETN ETTIVORCApE
Mia kaivoupyla peBodoAoyia yia Tnv TTOPACKEUN
Katd BouAnaon TOAAWV avaAdywv VIKOTIVOEIBWY,
KGvovTag xpron atmAwy avTidpaoTnpiwy Kal ammAd
meipapatiké Bripata. H evdopopiakry KUKAOTTPO-
0Onkn 3+2 eival n onuavTikéTEPn avtidpacn o€
QAuTA TN MEAETN, PE TNV OTTOIa dNuIoUPYOUVTal TOU-
TOXpPOVa O PBaCIKOG N-£TEPOKUKAIKOG SAKTUAIOG
Kal évag aplBuds acUPPEeTpwY KEVTPWY. H epya-
oia ouptrepIAapBavel TN HEAETN Twv avTIOpdoewyV
0€ OUVOAKEG PIKPOKUUATWY OAAG Kal KAQGOIKWVY
BepUIKWV.

Synthesis of Nicotine Analogues Using In-
tramolecular [3+2] Cycloaddition
George Pashiardes

Group Methodology and Synthesis of Biomolecules,
Department of Chemistry, University of Poitiers,
86022 Poitiers, France. gbashiar@univ-poitiers.fr

Key words: Nicotine analogues, intramolecular [3+2]
cycloaddition, synthesis

Nicotine and its analogues have been shown to ex-
hibit interesting pharmacological activity [1,2] related
to their affinity for acetylcholine receptors. Amongst
the activities, Alzheimer's disease is an important
target, in order to relieve patients’ suffering and to
improve their quality of life. Indeed, in France alone,
it is estimated that one million people suffer from this
ailment. In this study we describe a novel synthesis
of such compounds by a short sequence including
an important [3+2] cycloaddition step which genera-
tes concommitantly the N-heterocycle and several
asymmetric centres. Conventional thermal conditi-
ons and microwave conditions were explored.

1. N.-H. Lin, G.M. Carrera,Jr., D.J. Anderson: J. Med. Chem.
37: 3542-3553 (1994)

2. K.H. Kim, N.-H. Lin, D.J. Anderson: Bioorg. Med. Chem. 4:
2211-2217 (1996)
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Mopiakr) AvdAuon yia Tnv Tautotroinon Tou KAnpovououpévou Kapkivou Tou
MaoTou kai Tou Maxéog Eviépou atov EAANVIKS MANBUoS

Iewpylog NaoiouAag PhD
Epeuvnriké  Kai

AlayvwoTikd Epyaotipio, TuAupa Mopiakig Bioloyiag,

AlayvwoTikd &

OepatreuTikd Kévipo ABnvwyv AE, AieuBuvTtig I'. NaoioUAag, PhD

2AuEpa yVwpPIiCOUPE Ta ATTEVEPYOTTOINUEVA YOVi-
dla OTOUG TPEIG TTIO ONPAVTIKOUG KANPOVOUOoUE-
voug Kapkivoug (1-3). MpodkerTal yia 1a yovidia
BRCA1 kai BRCA2 oT1ov KANpOVOUOUNEVO KApPKi-
VO TOU JOOTOU Kal TwV wobnkwy, To yovidio APC
oTnVv oikoyevy adevwpatwdn toAutrodiacon (Fa-

milial Adenomatous Polyposis — FAP) kai Ta yovi-
d1a MMR oTov kKAnpovopoUuevo pn TTOAUTTOdIaKG
Kapkivo Tou Traxéog evrépou (Hereditary Nonpoly-
posis Colorectal Cancer - HNPCC). O kapkivog
Tou Traxéog evrépou (KIME) amroteAei 10 12% Twv
KapKivwyv oTo aUvoAd Toug. H olkoyevrg adevw-
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MoTwdng TroAutrodiaon xapakrtnpiletar amd Tnv
EMPAVION €KATOVTAdWYV €WG Kal XIAIGdWY TTOAU-
TOdwv 01O TTaXU éviePo Tou aoBevoug. Epgavi-
ZeTal vwpig, attd To OEKATO £WG TO TPIAKOOTO £T0G
NG nAKiag. Mepitrou 80% Twv agBevv €xouv
KANPOVOUOUNEVEG HETOAAAEEIC OTO OYKOKATAOTOA-
TIKO yovidio APC, ev) PIKPO TTOOOCTO OQEIAETal
oe petahlAaeig oto yovidlo MYH (4-7). To olv-
OpOUO TOU KANPOVOUOUUEVOU N TTOAUTTOdIAKOU
KOQPKIVOU TOU TTaXE0G EVTEPOU OXETICETAI PE KAN-
POVOUOUNEVEG PETAAAAEEIG OE TOUADYXIOTOV TTEVTE
OlapopeTik& yovidia (hMSH2, hMLH1, hMSHS6,
hPMS1, hPMS2) 1Tou KwdIKOTTOIoUV ETTIOIOPOWTI-
K@ €éviupa KOKWG Ceuyapwuévwy Bacewv Tou
DNA. A TIg péxpl Twpa avaAlaelig auvdeang
Kal avaoAUoelg HETAAAGEEWY TTPOKUTTITEI OTI TA YO-
vidia hMSH2 kai hMLH1 guBuvovtai yia 10 60%
mepitrou Twv HNPCC trepioTaTtikwy. ‘Epeuveg dei-
XVOUV OTI O KAPKIVOG Tou evTépou gupavidetal 20
Xpovia vwpitepa oe oikoyéveleg pe HNPCC atréd
6,71 TOV YeVIKO TTANBUCUO. To pEYaAUTEPO TTOCO-
OT6 00Beviov euQavilel yia TTPWTN QOPA KAPKIVo
o€ nAikia 30-50 eTwv (8-9). Méxp! onuepa, éxouv
Bpebei dUo yovidia, BRCA1 kai BRCA2, ota
otroia €xouv TauToTroINBei HETAAAGEEIC OE ATOpa
ME KapKivo TOU paoToU/woBnkwy. XToug acBeveig
auToUG O KOPKIVOG TOU PaoToU gu@avifeTal o€ ve-
apf nAKKia Kal ouyxva OuvOEETal KAl PE KAPKIVO
TWV wobnkwyv. O Kapkivog Tou pacTou ival o o
KOIVOG KOpKivog OTIG yuvaikeg pe 1:8 mBavoTnta
va eu@avioTei Katd Tn didpKela NG (WS TOuG.
KAnpovopoUpeveg PETaANGEEIC O yVWOTA Kal
dyvwoTa yovidia euBuvovtal yia 5-10% Twv TTEPI-
TTwoewyv (10-12). OAa Ta yovidia TTou TTEPIYPA-
enkav gival yeyaAa kai ol TaBoyoveg YeETAANAEEIG
gival ouvBwg diaoTTapTeg o€ OAO TO PNKOG TWV
yovidiwv. IMNa 10 Adyw autd n popiakn didyvwan
ouvnbwg TTepIAaUBAveEl Pia apxikhp odpwaon yia
METAAAGEEIG o€ OAOKANPN TNV KWOIKN TTEPIOXN TWV
YOVISiWwV JE KATTOIO OIKOVOUIKA Kal TaxUTaTn SOoKI-
paoia (Eikéva 1). AkoAouBei Tautotroinon Twv
avixveuBévtwy peTaAAGEewy pe atreuBeiag Tpoo-
dlopiopd NG aAAnAouxiag (sequencing, Eikéva 2)
yia empBeBaiwon tng maboyéveldg Toug. H popla-
KA avdAuon, ouvABwg, &ekivael amd daTtoua Ta
oTroia éxouv eugavioel Tn vooo (Eikéva 3). Zmn
OUVEXEIQ, KOl €QOCOV EVTOTTIOTEI N PETAAAAEN, Yi-
VETAI aTmr'euBeiag €AeyX0G TwV OCUYYEVWV TOU
aoBevoug oTnv idla TTEPIOYH, €TOI WOTE va Ole-
peuvnBei mOav Tapoucia TNG Kal g€ AUTOUG,
yeyovog Tou dnAwvel T petafifacry Tng amod
KATTOI0V KOIVO TTpOYovo. H yeveTikh dokiyaaia yia
TNV aveupeon TwV PETOAAGEEWY TTOU OTTEVEPYO-
TTOI00V TO OYKOKATAOTAATIKG yovidla TTou OXeTiCo-
VTal Je KAnpovopouueva cUvopoua TTpodidbeong
yIO KOPKivO €x€l onuacia o€ GTOMA HPE TOUAG-
XIOTOV €vav OUYYEVR TTPWTOU BaBuou pe Kapkivo.

OeTikr) dokiyacia, oe acBevy TTPWwTOU Pabuou
ouyyeveiag, atoTeAei €vdeign yia OTevr) TTAPAKO-
AouBnon. Apvntikr} dokipacia evidooel Toug €&e-
Tagouévoug ato Babud emiKIvouvdTNTAG TOU UTTO-
Aoitrou TTANBuooU. H akpIBAG yvwon Twv PETAA-
A&Eewv TTOU aTTevEPYOTTOIOUV TO YOVidIo divel
oToug aoBeveig TNV €ATTIOQ yIa UyIEiG aTTOyOVOUg
o€ ouvduao PO PE TNV TTPOODO TTOU EXEI ETTITEUXOEI
oTIG uEBOBOUG TNG ECWOWUATIKAG YOVIUOTTOINONG.

YAIk6 kar MéBodog

To DNA atropovwveral ammd 1o aiga Kal atmmod Jo-
vigotroinuévo (Trapaiveg) 10Td. H avixveuon ue-
TaAaywv pe dHPLC (denaturing High Perform-
ance Liquid Chromatography: dHPLC) oTov ava-
Auti WAVE DNA Fragment Analysis System
(Transgenomic, Inc., USA). AkoAouBei €Aeyxog
YIO TNV QViIXVEUOT) YEVWHIKWY avOSIaTAGEWY PE TN
MLPA. Mpocdiopiopdg NG a)\)\r])\ouxia% Tou DNA
Me TOv autopato avaAuti ABI Prism™ 310 kai
€mMeCEPYATia TNG yIA TNV TAUTOTTOINGN METOAAQ-
ywv, Je Aoyiopiké H/Y. Long PCR. ZTnv TepimTw-
on mou pe TV MLPA avixveuBei avadidragn oe
éva a1ro Ta yovidia, akohouBei Long PCR yia Tov
XapakTnpiouo Tg. FISH (fluorescent in situ hybri-
dization) yia Tov TTpoadiopicud pEYAAWY Xpwo-
CWMIKWVY EAAEIMPATWY.

)

®UTIoAOYIKSG
udpTupag

.
Time (Mintes) )

Eikéva 1. Sapwon mpoidviwv PCR yia peraMdéeis pe m péBodo
dHPLC,

T G G C C & G A
T 6 G C CA G A

A /\/ A s
a N K
T G G & T & G| &
T G G C C A G| A

NAVAYSINA YA

Eikéva 2. AMnAodyion mpoiéviwv PCR yia v rautomoinon ueral-
Adéewv
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Eikéva 3. Oikoyéveia mou €€eTaoBnKe yia kAnpovououuevo ln moAumodiakd KIIE. Aiaywvia ypauun ouuBoAiel
drouo mou éxel mebavel. Ta BéAn Oeixvouv Ta uéAn TnG oikoyévelas Tmou Exouv €€€Ta0Bel yia TNV OUYKEKPIUEVN
uer@rraén. Me kOkkivo Kouti TTepikAgieTal 10 EAOS THS oikoyévelas arrd To orroio éekivnoe n e€éraon. Ta voluepa
KaTw amoé kGBe aropo oupBoAifouv Tnv nAikia Tou upavioTnke n vooog

Mivakag 1. Suvormikos mivakag Twv petaAdéewv mou éxouv Bpebei yia 1o FAP. STov mmivaka @aivovral o1 OIKOYEVEIES OTIS OTTOIES EXOUV
Bpebei maboyoves perarAdéeis kai To amoréAeouia autwy o€ yovidiakd Kai TpwTeivikd emimedo. Me mAdyia ypdupara mapouaidfovral o VEES

peraMaéers

Ala MerdMaén AmoréAcaua Ala MerdMaén | Amorédeaua
2959 2767A>T R923X 7558 3180del4A V1125X
3441 2601delGA 910X 8919 IVS9+5G>A |  skip ex.9
3844 2626A>T R876X 9665 1973delAG H672X

4956 & 7416 &10624 1690C>T R564X 10602 3212delA V1125X

4218 & 5977 & 12825 &13146 3133C>T Q1045X 11627 2853T>G Y951X
5346,5743,12580 3926delAAAAG | stop @1309 11649 2748insCA | stop @954

6237 637C>T R213X 11663 2821G>T E941X
7400 del. exons 6-15 | €A lNpwr. 12379 3199delCAAT | stop@1125
7552 1577insT S535X 12616 341delC stop codon

AmrotreAéouara-Zuutmepaouara

ZUVOAIKA éxouv egeTaoTei 124 aoBeveic TTou avi-
Kouv o€ 34 oikoyéveleg yia FAP kai €xouv Bpebei
TTaBoyoveg petaAAdgelg o 23 ammd autég, dnAadn
og TM0000TO 67,6%. Avapeoa oOTIG PETAAANAEEIS
TTOU €XOUV aVIXVEUBE], UTTApXOoUV 9 VEEG UETOAAG-
geig, o1 otroieg dev éxouv TTeplypagei oTn dlebvh
BiBAloypagia KaBwWG Kal PIa OIKOYEVEIQ JE PEYAAO
YEVWHMIKG éAAgIppa (e€wvia 6-15). TéEAog o€ TT0GO-
o016 35% Twv OIKoyevelwy N TTaBoyovog PETAA-
Aa€n eival de novo, kaBwg o egeTaoBbeic aoBevrg
gival TO TTPWTO ATOPO TNG OIKOYEVEIAG TTOU EXEI
vooroel. Ta ouvoAikd guprjpaTa Twv TTaboyovwy
peTaAAGEewv ouvoyiCovtal aTtov lMivaka 1. Avri-
oToixa, ato HNPCC éxouv ouvoAiké egetaoTei 35
OIKOVYEVEIEG KaI £X0UV Bpebei TTaBoyoveg PHETAAAG-
&eig og ToooaTd TNG TaSEWG Tou 37%. ATTO aUTEG,
42 aoBeveig e 13 oikoyéveleg ATAV uPnAou Kiv-
duvou va mdoyouv amdé HNPCC Bdon Twv KpI-
Tnpiwv Amsterdam kai Bathesda (1). Z11G oikoyé-
VEIEG QUTEG TO TTOOOOTO avixveuong Traboyoévwv
peTaAAGEewy gival peyaluTepo: 61,5%. Avdueoa
OTIG HETOAAGEEIG TTOU €X0OUV avixveuBei uTTGpXoUV

4 véeg PETAANGEEIG, oI OTTOIEG BEV £XOUV TTEPIYPA-
@ei atn diebvry BiBAIoypagia: 1669G>T, 472C>T,
1704>1705del AG kai 1076G>T (9). Ta amoTeAé-
opaTa cuvowifovtal aTov TTivVaka 2.

BRCA: ZuvoAikd éxouv efetaotei 88 aoBeveig
TTOU avAkouv o€ 56 olkoyéveleg yia BRCA1. Ao
auTég 51 aobeveic avAkouv ae 37 OIKOYEVEIEG YIa
BRCA1 kai BRCA2. Tautotroiionkav 9 1raboyo-
veG JETAAAGEEIG (TTooooTo 18,81%). Avapeoa aTig
MeTAAAGEEIG TTOU €xouv avixveuBei, uttdpyel 1 véa
METAAAOEN, n oTToia dev €xel Treplypagei atn die-
Ovr| BiBAIoypagia KaBWG Kal Y1 OIKOYEVEID JE ME-
YAAO yevwuIKO EAAgIgPa (e€wvio 20). Ta cuvolikda
eupAuara Twv Taboyovwy PeTaANGEewy ouvoyi-
Covtai aTov Mivaka 3.

SUUTTEPAOUATIKA, XPNOIUOTTOIWVTAG HEBSOOUG Jo-
pIakAG BloAoyiag Bprkaue ae uywnAou Kivouvou
olkoyéveleg TTaBoydveg peTalayég oTta yovidia
APC, MMR kai BRCA1/2. H épeuva yia Tov gvTto-
mOond TTaBoyovwy PETAAAGEEWY GTOUG UTTOAOI-
TToUG OAAG Kol o€ véoug aoBeveig ouvexicetal. Ei-
val gavepo OTI N €ykaipn dIdyvwaon PE TO YEVETIKO
TEQT PTTOPEI va owaoel TN {wr AuTWV TTOU QEPOUV



84 EMNIGEQPHZH KAINIKHZ ®PAPMAKOAOTIIAS KAl PAPMAKOKINHTIKHZ, EAAHNIKH EKAOZH 2008

éva atevepyoTroinuévo yovidlo. EmmmmAéov, oOTIg
empBapnuéveg oikoyéveleg Ba atraAAdgel dooug
£€XOUV QUOIOAOYIKO Yyovidlo atmmd TO Ayxog Tng
TPOdIABEaNG Kal TN CUVeEXN IOTPIKN TTAPAKOAOU-
Onon. H avelupeon Twv PeTaAAGEEwV gival kabo-
PIOTIKN YIa TOuG €€NG Adyoug: A) Ze 600UG TAUTO-
TroINBei TTaBoydvog PETAAAAEN, TTOU anuaivel Kai
auénuévn TTPodidbeon yla KAPKivo, TTOPOKOAOU-
BouvTal ocuoTnUatikd kar Ba An@BoUv KAaTGAANAa

METPA yia uyigig atroyovoug. B) Oaool gival apvnrti-
KOi oTapaTouv va Jouv Je To PORO Tou auénuévou
Kivduvou. IN) TéAog, n akpIBAG yvwon Twv PETAA-
A&Eewv TTOU  aTTeVEPYOTTOIOUV TO YOVidlo divel
oToug aoBeveig TNV €ATTIOQ yIa UyIEiG aTToydvoug
o€ ouvduaoUO PE TNV TTPOODO TTOU €XEl ETTITEUXOEI
OTIG JEBOABOUG TOU TTPOYEVETIKOU KOl TTPOEUPUTEU-
TIKOU €A€yxouU.

Mivakag 2. XuvorTik6s mivakag Twv peraraéewv mou éxouv PBoebei yia To HNPCC. Z1ov mivaka @aivovral o1 OIKOYEVEIES OTIS OTTOIES ExOuv
Boebei maboyoves perarAdéeis kai To amoréAeoua autwy o€ yovidiakd Kai Tpwieivikd emimedo. Me mAdyia ypdupara mapouaidfovial o VEES

perardéers

Ala | Kpiripio MerdMaén AmoréAeoua lovidlo Eidn Kapkivou

3335 | Amsterdam 1669G>T E557X hMLH1 KIIE, evdounjipio, mveduova, peAdvwua

5838 | Amsterdam 676C>T R226X hMLH1 KNE, evdoprtpio, Adpuyya, atopdx!

7562 | Amsterdam Del 2.2 Kb ‘EA. Mpwr. 123-2150a|hMSH2 KME, evdoprjtpio

8344 | Bethesda 472C>T Q158X hMSH2 KMNE

8902 | Amsterdam 2131C>T R711X hMSH2 KNE, evdopntpio, wobrkeg

9663 | Amsterdam | 1704_1705 delAG | Kwdik. Tepu. 570 |hMSH2 KIIE, evdounipio

10107 | Amsterdam 1076G>T R359X hMSH2| KIE, evdounipio, wobikeg, mpootding, paatds, opBaudg, oup. KUaTn

Mivakag 3. Zuvorrrikos mivakag Twv uerardéewy mou éyouv Bpebei
yia o BRCA1 kai BRCA2. Srov mivaka gaivovral of OIKOYEVEIES
arig orroieg Exouv Ppebei maboydves perarhdéeis kai To amoréAeoua
auTwv o€ yovIBiakd kai Towreiviko emimedo. Me éviova ypduuara
mapouaiaderal n kaivolpyia perdhaén

Exon MerdAaén uxvomnra AmoréAeopa
BRCA1
1 1125delCT 3 Stop 1131
20 5382insC 3 Stop1829
G1738R 2 ANayn apivogEwv
‘EMeiyn egwviou 5 EAMiTAG Mpwreivn
20
23 5586G>A 1 Ymepmdnon Tou efwviou 23
Exon MerdAaén uxvomnra AmoréAeoua
BRCA2
8 886delGT 1 Stop 223
10 2041insA 7 Stop 615
'hMSHZ exons E
[tB¥cc + 2 s 4c s 6 7 8 co n 1 o1 wc u 15 ®
Ll

[EW 33:7562.35umple3 / 75623 (@0 18:5003 35amplez £ 50033
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