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KANONIZMOZ AHMOZIEYZEQN

H Em6ewpnon KAivikng ®apuakoloyias kai
®bappuakokivnTikng, EAAnvikry Ekdoon, dnuocieu-
€1 apBpa ETTIOKOTINONG KAl EVNUEPWONG, TTPWTO-
TUTTEG EPEUVNTIKEG EPYOTIEG KAl KAIVIKEG PEAETEG
TTOU éxouv Aueon ox€on PE TO QAPUOKO Kal Tn
OepaTTeuTIKr), OAAG Kal PE ETTIOTNPOVIKOUG TOUEIG
TToU TO €TTnPeadouv. O1 epyacieg auTég dev TTPE-
el va £X0UV dnpooisubei oe GAAa TTEPIOBIKA.

O1 gpyaoieg ToUu atmooTéAAovTal OoTov EK®OTN
yla dnuoacicuon kpivovral atmmé Tn ZUVTOKTIKA
EmTpotrA f a1mé GANOUG €18IKOUG ETTIOTHUOVEG.

FAwooa Tou TTEPIOdIKOU €ival n dNUOTIKN, Xw-
piG AekTIKEG akpOTNTEG. Ta Keipeva, ypauuéva
OTO MOVOTOVIKO CGUGTNMA, TTPETTEI VA QATTOOTEA-
AovTal o€ Tpia avTiTuTTa Kal va guvodeUovTal JE
€UKAUTTTO BiOKO NAEKTPOVIKOU UTTOAOYIOTH.

2Tnv TTPWTN ogAida onueiwvovTal O TITAOG TNG
€PYOOiag KAl TO OVOPATA TWV OUYYPOPEWV. ZTIG
TIPWTOTUTIEG EPEUVNTIKEG Kal KAIVIKEG €pPYyaOieg
avagEPETal KAl To KEVTPO TTpoéAeuong. Kabe ep-
yaoia ouvodeUeTal YE gupeia TTEPIANWN oTa €A-
Anvikd kai o€ pia emionun yAwooa tng Eupw-
maikng ‘Evwong, padi ye Tov TiTAO Kal Ta ovOuaTa
TWV CUYYPAPEWY OTN YAWOGTA QuTH.

O1 BIBANIOYPOQIKEG TTOPOTTOUTTEG PEPOUV CUVE-
XN apibunon. Ze KABE TTAPATTOUTIH AVAPEPOVTAI
KaTd o€ipd T ETTWVUNA KAl TO ApXIKA Twv OVOo-
HATWV Twv ouyypagéwy, o TITAOG TNG gpyaaiag,
TO TEPIODIKG, O TOUOG, N TTPWTN Kal TEAeuTaia
oeAida Kal T £€T0G dnuoaicuong.

Ta @dpuaka TTPETTEI VA AVAPEPOVTAI PE TNV
KOIVOXPNOTN OVOUAOCia TOUG Kal Ol XNMIKEG OUTiES
KOl Ol AVOAUTIKEG TEXVIKEG OAOYPAPWG.
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Actions of Cannabinoids via Serotoninz (5-HT3)
Receptors and Potential Therapeutic Implica-
tions

M. Goéthert

Institute of Pharmacology and Toxicology, University of Bonn, Reuter-
strasse 2b, D-53113, Germany

Cannabnoid research has been stimulated by the identification and the
molecular and functional characterization of two classes of cannabinoid
(CB) receptors, termed CB; and CB,, as well as by discovery of endoge-
nous CB receptor ligands such as anandamide. The CB; receptor occurs in
nervous tissue whereas CB, receptor is expressed by immune cells.

Evidence has been accumulated in recent years that the effects of can-
nabinoids in the nervous system are mediated not only by CB; receptors but
that, in addition, ligand- and voltage-gated ion channels are targets of en-
dogenous and exogenous cannabinoid receptor agonists. In view of a
common functional role of cannabinoid receptor agonists and 5-HT; recep-
tor antagonists in the control of, e.g., emesis and perception of pain, puta-
tive actions of cannabinoids at this serotonin receptor became particularly
interesting. The 5-HT; receptor is exceptional among the serotonin receptor
types in that it is a ligand-gated ion channel. Such channels are generally
known to be endowed with allosteric modulatory sites. To check the possi-
bility of an allosteric modulation of 5-HT5; receptors by cannabinoids, ex-
cised outside-out patches from HEK293 cells stably transfected with the
human (h) 5-HT;5 receptor cDNA were used to determine the effects of
cannabinoid receptor ligands on the 5-HT-induced current using the patch
clamp technique. The 5-HT-induced current was inhibited by cannabinoid
receptor agonists such as anandamide, delta’~tetrahydrocannabinoid (THC)
and WIN55,212-2. The potency of anandamide in inhibiting 5-HT-induced
current was even higher than its affinity for CB; and CB, receptors in radio-
ligand binding studies. WINS5,212-2 caused noncompetitive inhibition of the
5-HT-induced current. The inhibition was stereoselective since WIN55,212-
3, an enantiomer of WIN55,212-2, did not affect the 5-HT-induced current.
The CB; receptor antagonist rimonabant (SR141716A) failed to counteract
the inhibitory effect of WIN55,212-2, thus excluding an involvement of CB;
receptors. The latter possibility was also ruled out by radioligand binding
studies on membranes of the HEK293 cells.

Taking together, these data indicate that cannabinoids stereoselectively
inhibit current through recombinant h5-HT;, receptors independently of
cannabinoid receptors. Probably the cannabinoids act as allosterically at a
modulatory site of the h5-HT;, receptor. When considering the high potency
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of the endogenous agonist anandamide at this site, the latter may be toni-
cally activated by anandamide and, hence, anandamide may play a
physiological role by mediating a regulatory effect on the functional state of
5-HT; receptor. In line with data mentioned so far, WIN55,212-2 inhibited 5-
HT-induced current through native 5-HT; receptor channels of N1E-115
cells composed of 5-HT3;4 and 5-HTsg subunits. A cannabinoid receptor-in-
dependent inhibition by anandamide was also found in Xenopus oocytes
transfected with cDNA of mouse 5-HT; receptor. Since endocannabinoids
also modulate, although at different potency, the function of another cys-
loop ligand-gated ion channel, i.e. the a; nicotine receptor, chimera con-
structed between 5-HT; and a; nicotine receptors should be helpful to iden-
tify the criterical region of the receptor at which the cannabinoids act. One
step further ahead, site-directed mutagenesis will be suitable to identify the

amino acid(s) at which the ligands bind.

In addition, evidence has been presented that cannadinoid-induced al-
losteric modulation of 5-HT; receptor function is operative in mammalian tis-
sue (rat nodose ganglion) and in whole animals in vivo, in particular in an-
aesthetized rats pretreated with CB; receptor antagonist rimonabant. In
such animals, activation of the 5-HT; receptors on cardiac afferent vagal
nerves by bolus injection of phenylbiguanide induced the Bezold-Jarisch re-
flex, i.e. a decrease in heart rate. This effect was inhibited by WIN55,212-2
but not by WIN55,212-3. Analogously, cannabinoid-induced allosteric
modulation of 5-HT; receptor function also seems to be involved in CB; re-
ceptor-independent inhibition of cocaine-induced hyperlocomotion of rats

and THC-induced analgesic effect in mice.

As already mentioned, THC shares the antiemetic effect of 5-HT; receptor
antagonists. Furthermore, it should be noted in context of the analgesic ef-
fect of THC that 5-HT; receptors occur at high density in regions which are
involved in the control of pain. Accordingly it is conceivable that the allos-
teric site, via which cannabinoids modulate 5-HT; receptor function, may be-
come a target of new analgesic and antiemetic drugs. In this context it
should be kept in mind that pharmacological fine tuning of ligand-gated ion

channel can be achieved by allosteric rather than orthosteric ligands.
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MpoyvwoTikA Atia Twv EmmmEdwyv Twv KuTOKIVWYV
otov Opd AcBevwyv pe ZnTmik KatatrAngia

K. ATooTtohdknc', I'. KwoTtomavayiwtou?, A. Zdppoc', E. Mkpoul-
pav', M. Katpapdadou® kai X. Kapayewpyiou

1Epyoxcmﬁplo Meipaparikig Pappakoroyiag, latpiky ZxoAn MavemaTtnuiou ABnvwy,
ABRva, EANGG, B’ KAvikiy Avaiobnaoioloyiag, latpikry ZxoAn MavemoTtnuiou ABnvwy,
MavemoTnuiako Mevikd Noookopeio Arrikov, Xaiddpl, EAAGG

EIZArQrH - ¥KOrnozx

MeTagl Twv apvnTIKWV TTPOYVWOTIKWY BEIKTWV
yia Tnv €mTUXn €KBaon piag Bapidg KAIVIKAG Ka-
TaOTACEWG, OTTWG N ONTITIKA KatatmAngia, ouyka-
TaAéyovtal, YeTalu GAAwv, Kal Ta MPOVWG au-
gnuéva emimeda TG kaxektivng (TNF 1 vekpw-
TIKOU TTapdyovTa Twv OYyKwV) Kal TNG IVIEPAEU-
kivng (IL, 18iwg Tng IL-1) oTov opd (1). Ekotdg
NG Tapouoag gpyaciag ATav n digpelivnon Tng
Ox€0EWG dlIa@OPWVY KUTOKIVWV PE TNV €EENIEN Kal
v €ékBaon aoBevwv pe oONTITIKN KATATTANSia.
2UYKEKPIYEVA, MEAETABNKE N onuacia Twv €TTI-
mEdWV TNG IviepAeukivng-1B (IL-1B), Tng Ivtep-
Aeukivng-6 (IL-6), Tng IvrepAeukivng-8 (IL-8), Tng
ivrepAeukivng-10 (IL-10), Ttng 1vrepAeukivng-11
(IL-11) ka1 TOu VEKPWTIKOU TTAPAYOVTa Twv Oy-
kwv-a (TNF-a) yia tnv ekTipnon g ékpaong
(emBiwon A un) piag KATaoTACEWG ONTITIKAG KA-
TamAnéiog.

MEG©OAOAOTIA

MeAetiBnkav 29 ooBeveig pe onmTIKA KOTO-
TAnéia (16 appeveg kai 13 BrAeIg) nAikiag 25-100
ETWV, ME HE€aN NAKKia Ta 72 €1n. Ta deiypaTa eAR-
@Onoav amd acBeveig Tou Mevikou Noookopeiou
Abnvwv H lMNauuakdpiorog. O1 aigoAnyieg €yivav
katd 1n didyvwon TnG onTITIKAG KatatmAnégiog (1n
nuépa) kai Katd TNV 4n nuépa eEENIENG auTnG.
OAeg o1 derypatoAnyieg diegnxbnaoav TIg TTPWIVEG
wpeS (Ewg mig 11 ). MeTpABnKav (UE avOCOEV-
CupaTik PEBODBO) £€1 ONUAVTIKEG, CUPPETEXOUTEG
OTOV KaTappdaKTn TNG OAWNG KuTokiveg (IL-1B, IL-

6, IL-8, IL-10, IL-11, TNF-a). O1 auTég KUTOKIVEG
peTpAOnkav kol o€ 16 uyieic PYAPTUPES (XWPIg
kdrrola ocofapr utrokeipyevn véoo), KATOTTIV OU-
vaivéoewg Toug. O1 TINéG TTou akoAouBouv ago-
polv OTn MéON TIMA Twv emMTEdWY TWV KUTO-
KIVWV TTOU KaTteypagnoav. H oTaTmioTIkh eTTegep-
yaoia €yive ouUQWvVwWG PE TIG HEBOGdoug Mann-
Whitney, Wilcoxon signed rank test ka1 Spear-
man’s rank correlation. Mn oTaTIOTIKWG CNUAVTI-
KEG BewprBnkav o1 S1aQopES yia TIG OTTOIEG N Ti-
un p gival peyaAutepn tou 0,05.

AMOTEAEZMATA-ZYZHTHZH

Ta emimeda TG IL-1B oTOUG uyIgiG papTUPES
ATav UNdEVIKE, €V OTOUG O0BeveiG e ONTITIKNA
katatAnéia ayyiav ta 37,2 pg/ml (tTnv 1n nuépa)
Kal v ouvexeia peiwvovrav ata 3,25 pg/ml (Tnv
4n nuépa). O1 empPiwoavTeg £Qepav XaunAdTepa
etmmimeda IL-1B katd TNV 1n NUEPA CUYKPITIKA UE
autoug Tou TeAikd ameBiwoav (17,29 pg/ml
évavti 47,1 pg/ml, avrioToixa). Aev onueILVETOl,
woTO0O, KATTOIA GTATIOTIKWG GNUAVTIKA CUOXETI-
on Twv emMMEdWY QUTWV PE TNV €KBaon Tng vo-
oou. Tnv 4n nuépa Ta emitreda IL-1B ival egioou
XOUNAG Kal oTIg dU0 utToouddeg acBevwyv (eTIBI-
WOAVTEG KOl pn).

Ta emimeda TG IL-6 oTOUG uyIEic papTUPES
ATav UNdevIKE, eV OTOUG 00BeveiG e ONTITIKNA
katatAnéia ayyifav Ta 105 pg/ml (Tnv 1n nuépa)
Kal ev ouvexeia peiwvovtav ota 40,2 pg/ml (Tnv
4n nuépa). O1 emPBiwoavTeg épepav uWnAOTEPO
emmimeda IL-6 katd TNV 1n nNUEPA CUYKPITIKA WE
autoug Tou TeAKG ameBiwoav (119,6 pg/ml
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évavti 93,1 pg/ml, avtioToixa). To idio TTapeTn-
pPNdn kar Tnv 4n nuépa (55,4 pg/ml évavn 26,1
pa/ml, avtiotoixa). O1 dl0QopEG Twv ETMITTEOWYV
NG IL-6 peTagl uyiwv Kal acBevwyv eival oTaTi-
OTIKWG ONUAVTIKEG, T600 Katd Tnv 1n 600 Kai
Katad TNV 4n nuépa. H kupidtepn dpdon Tng Iv-
TEPAEUKiIVNG-6 cuvioTatal oTn S1I€yepan Twv NTTa-
TOKUTTAPWYV TTPOG TTApAywyn TTPWTEIVWV O&giag
PAaoEwg (2).

H IL-8 mapouciace aufnuéva etimeda oTov
opo acBevwyv (198,4 pg/ml) Tnv 1n nuépa, ouy-
KPITIKE ME QuUTE Twv Uyiwv paptupwyv (10,3
pg/ml). Ev ocuvexeia, ta emimeda g IL-8 eAaT-
Twonkav (99,4 pg/ml). ZToUug €mMBIWOAVTEG, TA
emiteda TG IL-8 peiwbnkav petau 1ng kar 4ng
nuépag (amdé 322 pg/ml oe 94,8 pg/ml), evw
OTOUG aTTORIWOAVTEG TA AVTIOTOIXO ETTITTEdA AU-
&nonkav (amré 83,5 pg/ml oe 105,2 pg/ml). Aev
TTapaTnEAONKe KATTOIO OTATIOTIKWG  GNUAVTIKA
Ola@opd PETAEU €MRIWTAVTWY Kal Jn.

Ta emimeda ¢ IL-10 oToug uyigig papTUPES
ATav Pndevikd, v OTOUG QOBEVEIG YE ONTITIKN
karatmAnéia ayyiCav Ta 89,5 pg/ml (Tnv 1n nuépa)
Kal v guvexeia peiwvovtav ota 51,2 pg/ml (Tnv
4n nuépa). O1 emPiOoavTeg £@epav XaunAdTepa
emimeda IL-10 kard TNV 1n NUEPQ GUYKPITIKA JE
auToug TTou TeAIKA atTeBiwoav (69,7 pg/ml Evavr
107,9 pg/ml, avrtioToixa). Tnv 4n nuépa Ta eTi-
meda NG IL-10 peiwbnkav dpapaTikd Hévo 0Toug
empBiwoavteg aoBeveic (oe 3,21 pg/ml €vav
99,2 pg/ml Twv amofiwodviwy). To yeyovog au-
16 KaTadeikvUel 6T n IL-10 Ba pTTOopoucE va xpn-
OIYOTTOINBEI WG TTPOYVWOTIKOG BEIKTNG YIA TNV £K-
Baon Tng vooou. Eival yvwoTd TTwG n IVIEPAEU-
Kivn-10 kaTtéxel ouvBeTo POAO OTO PAIVOUEVO TNG
onmmKAG KatamAngiag, pe GAAOTE QvaOTOATIKA
Kal GAAoTe emmaywyikrp O0pdon (avdAoya e TN
@aon ggeraong 1g) (3).

H IL-11 Trapouciace auénuéva etrimeda oTov
0pPO TWV UYIWV PapTUpwV (28 pg/ml) og oxéon pe
autd Twv 00Bevwv MPE ONTITIKA  KaTammAngia
(20,97 pg/ml). Or emBioAvVTEG TTAPOUTIATAV Mi-
Kpf TTwon Twv emmmédwy NG IL-11 petagl 1ng
Kal 4ng nuépag (amdé 21,71 pg/ml oe 18,64
pg/ml), evw ol amofioavTeg TTapouciacav pi-
Kpfy dvodo (amd 20,27 pg/ml oe 26,93 pg/ml),
avtioToixa. Tnv 4n nuépa Trapartnpeitar oTaTl-
OTIKWG GNUAVTIKA d1agopd PETAEU Twv ETTITTEOWV
™G IL-11 Twv empBiwodviwy Kal Twv Pn mpiw-
odvTwy, yeyovog Trou Ba TTpéTrel va BewpnOei wg
évdeitn mOavAG TIPOYVWOTIKAG XPNOINOTNTAG
TOU TTapdyovTa auTou.

Ta emieda Tou TNF-a oToug uyigic pdpTupeg
nrav katd péco o6po 5,69 pg/ml, evd oToug
aoBeveig ue onmmik KataTrAngia dyyilav Ta 224
pg/ml (Tnv 1n NUEPQ) KAl EV OUVEXEIQ PEILVOVTAV
ota 166 pg/ml (Tnv 4n nuépa). O1 emPiwoavTeg
£pepav upnAoTepa emireda TNF-a GUYKPITIKA PE
TOUG PN €mMRIWOAVTEG, TOOO KATd TNV 1n 600 Kal
KaTa TNV 4n nuépa (282 kar 230 pg/ml évavt 170
ka1 102 pg/ml, avtioToixa).

EmimAéov, Bpébnkav OeTIKEG (OTATIOTIKWG On-
pavTIKEG) ouoxeTioelg petagu TNF-a kai IL-1PB, IL-
10 kai IL-1B, kaBwg kai peTagu I1L-10 kar TNF-q,
oToug aaBeveig pe onmTIKA KaTammAngia Kot TNV
1n nuépa. ApvnTIKH) GUOYXETION EVTOTTIOTNKE YETA-
&0 Twv IL-6 kai IL-8 kaTd TNV 4n nuépa. ZToug
EMPBILOAVTEG KATEYPAPN aPVNTIKA OCUCXETION
pera&u IL-6 kai IL-1B (1ng nuépag), IL-10 kai IL-6
(1ng nuépag), kabwg kal peTagy IL-6 kan IL-8
(4ng nuépag).

TENOG, XPNOIMOTTIOIWVTAG TO TTPOTUTTO TNG Ao-
YIOTIKAG TTaAIvOpOUNOoNG, aveupédn onuavTiki
e€dptnon peTagu emBIWOAVTWY A PN €MIRIWOAV-
TwV Kal Kutokivwv (IL-1B, IL-6, IL-8, IL-10 kai
TNF-a): To TTooo0Td emiTUXOUg TTPORAEWNS TNG
QATUXOUG €KPBaong Miag KaTtaoTACEWG ONTITIKAG
katamAngiag ayyifel 1o 86,7%, evw TO avTiIOTOIXO
T0000TO yid TOug EemMIBILOAVTEG ayyifel TO
78,6%.
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SUMMARY: The aim of this work was to investigate
the possible role of several cytokines in the prognosis
of a septic shock state. Cytokine serum levels were
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determined in 29 patients undergoing septic shock and
13 healthy volunteers. Interleukin-18 (IL-1B), inter-
leukin-6 (IL-6) and interleukin-8 (IL-8) do not seem to
have any relevance to the septic shock outcome (sur-
vival or death). On the contrary, low interleukin-10 (IL-
10) serum levels seem to be a prognostic factor of a
pleasant outcome in septic shock patients. A similar
phenomenon was recorder as concerns the levels of
interleukin-11 (IL-11). Tumor-necrosis-factor-a (TNF-a)
seems to be a protective factor towards septic shock:
higher TNF-a levels seem to contribute to the survival
of these patients.
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Emidpaon NG EVOOQAEBIag TMapeKOEIUTING OTIC
Avaykec oe Ommoeldr) ota [MAaiola lMoAutrapayov-
TIKNG MeTeyxeipnTikKAG AvaAynoiag oe AoBeveic TTou
Y1oBARONKkav o€ OwpPaKoToun.

E. Apyupiadou’, A. Apavitn', X. I'Ioup(nc’xmz, A. Zapahidou', K.
KapakoUAag' kai A. BaoiAdkog'

1K)\lvu«’] AvaioBnoiohoyiag kai EvraTikig Oegparreiag, 2EpYGUTI"]pIO Meipapatikng
dappuakoAoyiag, latpikr ZxoAn, ApioToTéAcio MavemaoTtAuio, ©cagaalovikn, EAAGG

EIZArQrH - *K0rnox

Ta un oTepoeldn avTiPAeyuovwdn QAPUOKa
(MZA®) €xouv xpnoipotroindei katd Tnv TTEPI-
EYXEIPNTIKN TTEPIODO WG GUUTTANPWHATIKOI aVaA-
ynTikoi Trapdyovteg. Ev TouToIg, n éAAeIwn Okeu-
aopdatwy MZA® 1ou va xopnyouvTtal evOo@Ae-
Biwg kaBwg kal n TTpokaAoupevn diatapaxi TG
AEITOUPYIKOTNTAG TWV QIMOTTETOAIWV £XOUV EUTTO-
Oioel TNv eupegia xprion Toug. H eicaywyn atnv
KAIVIKI] TTPGEN TWV EKAEKTIKWY AVAOTOAEWV TNG
KukAo-o&uyevaong 2 (Cox-2 inhibitors) o1 otroiol
oTepOUVTAl QVTITINKTIKAG &pdong, 1diaitepa 8€ NG
TTapekogiutTng, n otroia dioTiBeTal 0 pop®R
TTPOG eVOOPAERIO €yXuon, KATEOTNOE TOUG TTAPG-
YOVTEG QUTOUG TTEPIOTOTEPO KATAAANAOUG yIa
XpNon oTtnv TepIeyxeipnTIKA Trepiodo (1). QoTo-
00, dev UTTAPXOUV PEAETEG oTn BiIBAIoypagia TTou
va egetddouv Tov TBAVA EUEPYETIKO TOUG POAO
oe peifoveg emmepfaoeig 6TTwWG gival ol BwpakoTo-
MEG.

2KOTTOG TNG TTapoUcag HEAETNG eival n digpeu-
vnon NG €midpaong TG evOo@AeRiwg xopnyou-
MEVNG TTAPEKOEIUTING KATA TNV TTEPIEYXEIPNTIKA
Tepiodo o€ aoBeveig TTou UTTORAANOVTAI OE ETTEY-
Baoeig BwpakoToung oTa TTAaioIa evog TTOAUTTO-
pPayovTIKOU OXAUATOG avaAynaiag.

MEG©OAOAOTIA

21N peAéTn ocuptrepieAfpOnoav 40 aoBeveig,
nAikiag 13-73 €Twv, TTou UTTORAABNKaV OE ETTE-

Bdaoeig BwpakoTopng. e OAOUG TOug aOBeveig
xopnyneénkav ol idlol TTapdyovTeg eI0aywyng Kai
dlarjpnong oTtnv avaiobnaia. O1 aoBeveig xwpi-
oTnkav Tuxaia e U0 OuAdeg. ZTnv ouada A
(N=20) xopriynbnkav dUo &O0EIG TTAPEKOEINTING
evOOPAEBiwG, n pia 30 AeTrTd PO TNG ATTOdIA-
OWANVWOEWG Kal N GAAN 12 wpeg PETA, eV OTNV
opada B (N=20) xopnyhOnke @uaioloyikdg opdg
o€ OyKo ioo pe Tov 6yKo TnG XopnynOsicag ape-
Ko&iutng, TIG idiEg XpovikEG oTiyuég. OAor ol
aoBeveig YeT@ TNV avavnyr] Toug amod Tnv avai-
obnoia gixav duvardtnta auto-xoprynong Hop-
@ivng evOOPAEBiwg péow ouoThpaAToG avtAiag
eleyxouevng amd Tov aoBevr) avaAynoiog (PCA
pump). H cuykekpipévn avtAia gixe puBuioTei €101
woTe va xopnyei 66on popeivng ion pe 1 mg ot
KGBe etmikAnon Tou acBevr, evw n idia n avtAia
Oev emETPETTE TN XOpPrynon ogUtepng dooNG ME-
XPIG TTapddou XpovikoU dlaoThpaTog ioou pe 15
min. OAol o1 aoB¢veig gixav ekraideuBei otn XpnR-
on TnN¢ avtAiag Tpo Tng emePPlocwg. e OAoug
TOoug 0oBgveig kataypdenkav Ta SNPOYPAPIKA
atoixeia (QUAo, nAikia, Bdapog), n didpkeia TNG
eméuBaong kai n ToIdTNTA TNG avaAynaoiag. MNa
TNV €KTiPNON TNG TeAeuTaiag XpnoiPoTToINONKE n
UTTOKEIYEVIKA KAIJAKO QUTOEKTIUNONG TNG évTo-
ong Tou Trévou VAS (visual analog scale). H Te-
Aeutaia atroteAeital amd eubeia ypapur PAKoUg
10 cm, BaBuovounuévn ava 1 cm, ota dkpa TnNg
oTToiag €ival YPAuPEVES Ol eKQPAoelS KaBoAou



TOVOCS Kal 0 1Mo Suvard¢ TTOVOS TTOU ITTOPEITE va
pavraorteite. Me Tn xprion TG YPAPPAG QuThg O
aoBeviAg KaAgiTal va onueiwoel TTAvw OThV €U-
O¢ia 1O onueio TTOU aAvTIoTOIXEI OTO TTOVO TTOU
viwBel (2). Téhog oe kGBe aoBevr) ekTIuRBNKE N
OUVOAIKA KaTavaAwaon popivng. lMNa Tn oTaToTi-
KAl avdAuon Twv atmmoTeAECUATWY XPNOIUOTIOIN-
Onkav o1 dokipacieg t-test, Chi-squere, Kruskal
Wallis kai ANOVA. To etrimedo Tng OTATIOTIKAG
onuavtikéTNTag opioTnke oTo a<0,05.

AMOTEAEZMATA

O1 dUo opadeg dev diépepav OTATIOTIKA WG
TTPOG TNV nAKKia, To Bapog Kal TNV avahoyia av-
Opwv yuvaikwyv (Mivakag 1).

lMivakag 1
Anuoypaika oroixeia
HAikia PuAo Bépog
(MO.£tTA) (A/I) (MO.£TA)
Opdda A 58,25+1590 13/7 66,75+11,9
Opada B 61,40+11,21 11/9  71,84+16,9

>tov livaka 2 trapoucidfovtal ol JEOEG TIMEG

KQlI Ol TUTTIKEG ATTOKAICEIG TWV TIMWVY TNG KAipakag
VAS oTn 1Topeia Tou Xpévou yia Tig dU0 opddeg
peAéTNG. H oTamioTik avdAuon katédeie onua-
VTIKG XaunAOTepPEG TINEG VAS KaTG TIG XPOVIKEG
oTIyMEG pEAETNG t=12 hrs (p=0,015) kai t=24 hrs
(p=0,01), evw KaTd TIG XPOVIKEG OTIYNES t=4 hrs
ka1 t=48 hrs dev kataypd@nkav CnNUAvTIKEG dIa-
@opég (p>0,05).

Mivakag 2

Tipég TNS KAijuakag mévou peraél Twv ouGowv
VAS (M.O.£ T.A.)
4wpeg 12 wpes 24 wpes 48 wpes

Oudda A 3,30+1,05 3,30+0,67 3,20+0,63 2,70+0,82
Ouéoa B 3,80+0,91 4,50+1,08 4,90+1,44 3,20+1,03

Mivakag 3
KaravéAwon popeivng peradu Twv ouddwv

KaravéAwon popeivng mg (M.O. £ T.A.)
4 wpes 12 wpes 24 wpes 48 wpes

Oudda A 4,3+£2,40 6,6+2,50 10,6+3,40 13,3+3,80
Oudda B 4,7+1,63 8,3+2,58 13,9+4,72 23,5+12,51
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2t1ov MNivaka 3 trapoucidfovral o1 PECEG TINEG
KQl Ol TUTTIKEG ATTOKAIOEIG TNG OUVOAIKAG KaTava-
Awaong popeivng o€ mg yia Tig 800 OPAdES yIa TIG
XPOVIKEG TTEPIGOOUG HEAETNG.

H otamioTikii avdAuon katédeie onuavTiké xo-
MNAGTEPEG TINEG KATAVAAWONG POPPIVNG YIa TNV
ouada A og oxéan pe Tnv opdda B, katd Tig xpo-
VIKEG oTIyuéG t= 24hrs (p=0,045) kai t=48 hrs
(p=0,009). Ooov agopd oTn ouxveTNTA EUPA-
vIong HEICOVWY KAl EAAOCOVWV PETEYXEIPNTIKWV
EMTTAOKWY, OV KOTAYpA@nKav OTOTIOTIKWG ON-
MavTIKEG dla@opég METAgU Twv OUO OuGdwv
(p>0,05).

ZYZHTHZH

H avdAuon Ttwv amoteAeopdtwy £0€i1ge OTI N
TTapeKo&iuTn cival o Béon va odnynoel o€ Jei-
won NG KatavaAwaong popeivng. H diagopd au-
T €YIVE QVTIANTITA OTIG 12 WPEG PETA TNV ETTEY-
Baon, dnAadr oTn ¢@daon xopriynong tng oeuTe-
png d6ong, kai Oxl OTIG 4 WPEeG TOAVWG Kal AG-
YW TOU YEYOVOTOG OTI N TTAPEKOEIUTTN, OTTWG Kal
6Aol oI avaoTOAEIG TNG KUKAOOEUYEVAONG €ival o€
Béon va QVTIYETWTTIOOUV OTTOTEAECUATIKA TOV
OWMATIKO TTOVO Kal O€ MIKPOTEPO Babud TOV
oTTAayVvikO. Katd OuvETTEIQ, TIG TIPWTEG WPESG ME-
T4 TNV eméupBaon, 6mou o1 acBeveig dev £xouv
akéun KivnTotroindei, n Trapekoiumn dev Qaive-
Tl VA TTPOCQPEPEI TTAEOVEKTNA, O€ OXEON ME TA
evOOPAERiwg xopnyouueva otriogidry. EE dAlou,
ol dUo xopnynBeioeg &60€IG TG TTAPEKOEIUTING
Oev @aiveTal va TTPOoPEPOUV avaAynaoia Trépav
TWV 12 wpWV. ZUVETTWG, N XOPARynon Tapekogi-
pTING o€ dU0 BOOEIG KATA TNV TTEPIEYXEIPNTIKA
TTEPIODO PEIWVEI TN GUVOAIKN OTTaiTNON O€ OTTIO-
€10n.

Oocov agopd oTIG €MITTAOKEG, N MEAETN Oev
KaTEDEIEE ONUAVTIKEG BlaPOPEG PETAEU Twv BUO
opddwv, 1600 OTIG EAAOCOVEG TTOU OXETICOVTAI
ME TN XPAON OTocIdWyV, OTTWG O £UETOG KAl O
KvNOouOG, 600 Kal OTiG peifoveg. Ta aTToTEAE-
opaTa aUTA €pXOVTal O€ oUPQWVia Pe GAAEG pe-
Aéteg TTOU €€€Tacav TN XPrion TNG TTAPEKOEINTING
KATA Tn PETEYXEIPNTIKY TTEPiIOdO (3), KOTABEIKVUO-
VvTag TNV OOQAAEId TNG wg TIPOg Tov Kivduvo
OpouPoeuBOAIKWV €TTEICOdiIWY, OKOUA KOl O€
peifoveg emepfdoeig, OTTwg gival o BwpakoTo-
péG. QOTOO0 0 OXETIKA PIKPOG apIBUOG aocBevwv
ATTQITEl TNV TTEPAITEPW EPEUVA TTPOKEINEVOU VO
TEKUNPIWOET N ac@daAeld Tng o€ auTtou Tou €idoug
TIG eTTEURAOTEIG.
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SUMMARY. Selective COX-2, especially intravenous
administered parecoxib, is considered as suitable drug
for the management of postoperative pain, due to anti-
platelet sparing action. Nevertheless, there were no
studies in the literature evaluating their potential bene-
ficial role in major operations. Goal of the present

study was the investigation of the impact of periopera-
tively-administered parecoxib during multimodal anal-
gesic technique following thoracotomies. Forty pa-
tients, aged 13-73, underwent thoracotomy under the
standard anesthetic regimen. Afterwards, patients
were assigned into two groups to receive either two
doses of 40 mg parecoxib i.v. (group A) or normal sa-
line (group B). The first dose was administered one
hour after commencement of the procedure, while the
second dose was after operation completion. All pa-
tients had access to intravenous morphine through
patient-controlled analgesia pump after recovery from
anesthesia. Patients were evaluated during postopera-
tive period for pain intensity. Postoperative pain was
assessed using 0-10 visual analog scale. Furthermore,
total morphine consumption and major and minor
complications were also studied through the first 48
hours postoperatively. Differences between groups
were compared using t-test, chi squere test, ANOVA
and Kruskal Wallis tests. Level of significance was set
at a<0.05. Groups were comparable regarding demo-
graphic data and frequency of postoperative complica-
tions. VAS scale was significant lower at group A for
the time periods t=12h (p=0,015) and t=24h (p=0,010),
while differences observed at time period oTiyuég t=4h
and t=48h were not significant (p>0,05). Regarding
morphine consumption over time, statistical analysis
revealed significant differences between groups for the
time periods t=24h (p=0,045) and t=48h (p=0,009). In
conclusion, parecoxib administered intravenously
seemed to contribute to pain control improvement and
lower opioid consumption during multimodal analgesic
technique after thoracotomy. Furthermore, parecoxib
administration didn’t cause severe complications. Fur-
ther studies are necessary to confirm its safety for
postoperative pain management following major op-
erations.
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Aigvepyotroinon tou YTtrodoxéa Tou ETmdepuikou
Auéntikou TlMapdayovra EGFR atmé AywvioTéC Tou
KavvaBivoeidoug Ytrodoxéa CB

OMya Aonpudkn’, NikéAaog ZO(Ks)\)\O(piér]g2 Kal AQunTtpa May-

Koupa

1Ke'VTpo NeupoemmoTtnuwy, 16pupa larpofiodoyikwyv Epeuvwv Tng Akadnuiog ABnvwy,
ABRva, EANGG 2Ep\(O(OTﬁplO dappakoroyiag, TuAua latpikig, MavemoTiuio @ecoaliag,

Napioa, EAAag

EIXArQrH - *K0orox

Ta kavvafivoeidn xpnaoigotroiolvial wg Bepa-
TTEUTIKEG ouaieg atTd TNV apxaidétnta. O Tpdoga-
TOG TTPOCBIOPICUOG TOU £vOOYEVOUG CUCTAPATOG
TWV KOavVaBIVOEIBWY OTOV EYKEPAAO, OUYKEKPI-
Méva n uywnAfl ékepaon Tou CB4 utrodoxéa
(CB1R) o1o Kevtpiké Neupiké ZUoTnua Kal n
avakGAuyn Twv evOOYEVWV AYWVIOTWY €XOUV
utrodeigel TTwg 10 NEUPOTPOTTOTTOINTIKG ZUOTNUA
Twv KavvaBivoeldwy Traifel onuavtikd poAo o€
TTOAAOUG @UOIOAOYIKOUG pnxaviopoug, OTTwG N
MVARN Kal Tautéypova dnuioupyei TTpoodokieg
Bepartreiag yia eupl @dopa acbeveiwy, atmmod dia-
Tapaxég AyXoug HEXP! KIVATIKG GUVOPOUA Kal
Tpavuata. H dpdon Toug gival aTToTEAECUO PETO-
YPAGIKAG Kal PETAPPACTIKAG OpacTnpIdTNTAG
TTOU OupPaivel HeTd TNV €KAEKTIKA ouvdeon €1dI-
KWV Kavvapivoeidwy aywviotwy otov CB1R kai
TNV TTUPOBOTNON HOVOTIATIWY PETAYWYAS CAUA-
10G. H evdokuTtdpia onuatoddtnon amd autov
TO0 OlapePPBPAVIKO UTTODOXED, TTOU CUVOEETAI HE
G-mpwreiveg, TepIAauBavel gevepyoTToinon NG
pUBUICOuEVNG aTTO ECWKUTTAPIKG uNvUpATA TTPW-
TEIVIKAG Kivaong, A ERK, aAA& o pnxaviopog tng
dev gival akOpa KaTtavonTog.

Mpokeiyévou va digpeuvnBolv 01 POPIAKOI
MNXQVIOUOI TTOU GUVBEOUV TNV EVEPYOTTOINGN TOU
CB1 utrodoxéa pe tnv evepyotroinon tng PKC kai
NG ERK, dnuioupynoaue KAWVOUG TNG KUTTOPI-
KA oeipdg SHSY-5Y veupoBAaoTwuaTtog.

ME©OAOAQTIA - ANOTEAEZMATA

O1 kAwvol TG KUTTapikng oeipdg SHSY-5Y
VEUPORBAOCTWUATOG, META atTd diaudAuvan pE To
avtiotolxo cDNA kai e€mAoy pe €va OeUTEPO
yovidlo TTou TTPOOoQEPEI AVOEKTIKOTNTA OTN VEO-
MUKivn, utrepek@pdlouv otaBepd EGFP-CB4R
TTEPITTOU 8 QOPEG TTEPITOOTEPO ATTO TA YOVEIKA
KUTTapa. MpwTta dIaMOoTWONKE, YE TTAPATAPNON
Tou EGFP ¢@Bopicpou kai Tou @Bopiopol PeTd
amd avOCOKUTTAPOXNMEIQ YE avTIowuaTta EI0IKA
yia Tov CB4R, aAAd ka1 SDS-PAGE avdAuaon, ot
o EGFP-CB4R yAukoluhiwvetal kai ek@pdleTail
oTnNV TTAGOUATIKA MEUBPAvN. ZTn GuvEXEla, Xpn-
OIJOTTOIWVTOG TEXVIKEG QAVOCOATTOTUTIWONG KOl
avoookaTapUBIoNG O OMOYEVOTIOINPATA  ATTO
KUTTOPQ TTOU €ixav TTPONyoUuEVa EVEPYOTTOINOEI,
oci¢ape o611 0 aywvioTAg Tou CB4R peBavavdapi-
vn (methanandamide) [9 pM] TTpokdAeoe TN Gw-
OQOpUAiWCN TTOAWY TTPWTEIVWV Kal E1I0IKOTEPO
Tou idlou Tou EGFR kai Tng Kivdong Tng TUpoai-
vng SRC, oTig Tupoaiveg 1148 kai 416 avrtioTol-
X0, KaBwg kai Tng ERK2. H €18k autr} pwogo-
PUAiwonN, TTou gival aTTOdEIKTIKA TG EVEPYOTTOIN-
ONG TwV ONUATOOOTIKWY QUTWV KIVOOWYV, auga-
voétav otadiakd ammd 0-15 Aemtd kal ATav ava-
oTpéywiun amo 1dikoug CB4R kar EGFR avrayw-
vioTéG (AM251 ka1 AG1478).

2YMIMEPAZMATA

Ta mopamdvw atmoTeAéopaTa evioxUouv Tnv
uTTéBe0on OTI O PNXAVIOPOG evepyoTToinong Tng
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ERK amd tov CB{R 0¢ VeEUPWVIKO KUTTOPIKO
mePIBAANOV emmiTUyxAveTal pECw TNG OIEVEPYO-
moinong tou EGFR (xpnuaroddtnon otmé 10
03EA778 ¢pyo Tou NMENEA 2003 mng ITET).

Transactivation of Epidermal Growth
Factor Receptor EGFR by CB;
Cannabinoid Receptor Agonists

Olga Asimaki', Nikolaos Sakellaridis?> and
Dimitra Mangoura1

Center for Neurosciences, Foundation for Bio-
medical Research of the Academy of Athens,
Athens, Greece

2Department of Pharmacology, School of Medi-
cine, University of Thessaly, Larissa, Greece

Key words: Epidermal Growth Factor Receptor,
CB1, cannabinoid receptor agonists

SUMMARY. Cannabinoids have long been used as
therapeutic agents. The recent identification of the
endogenous cannabinoid system in the brain,
namely the abundance of the CB; receptor (CB1R)
in the CNS and the discovery of the endogenous
ligands, has suggested that the cannabinoid neuro-
modulatory system plays important roles in many
physiological processes, such as in memory, as
well as holds therapeutic promise in a wide range of

diseases ranging from mood and anxiety disorders
to movement disorders and spinal cord injury. The
CB1 receptor exerts its effects through several
signalling events, which include the activation of the
extracellular signal-regulated kinase, or ERKs. The
mechanism by which this G-protein coupled recep-
tor triggers ERK activation is not, however, well
understood. To investigate the molecular events
coupling CB1 activation to PKC and ERK activation,
we generated clonal SHSY-5Y neuroblastoma cell
lines which stably overexpress EGFP-CB{R and
assessed whether this coupling could be mediated
via transactivation of growth factor receptors with
intrinsic tyrosine kinase activity. We first established
using both immunoprecipitation and immunocyto-
chemistry and GFP fluorescent imaging that the
EGFP-CB+R was properly glycosylated and tar-
geted to plasma membranes. We now report that
the CBsR agonist methanandamide specifically
stimulated, in a time-dependent manner, tyrosine
phosphorylation of several cellular proteins, includ-
ing phosphorylation of the EGF receptor and Src
kinase on tyrosine residues 1148 and 416, respec-
tively, and of ERK,. These effects were abolished
by the specific CB1 antagonist AM251 and by the
EGFR antagonist AG1478. These data provide first
evidence that in a neuronal cellular background, the
CB+R intracellular signalling engages the specific
transactivation of the tyrosine kinase EGF receptor
to regulate ERK activation and downstream
transcriptional events.
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Eppdvion Wwplaoiképoppwyv ECavOnudtwv o€
AcBeveic uttd Avti-TNFa Aywyn

21Upog AcAavidng, ABnva lMupTtracoTroUAou, ZwTApPNnNg ZTEPYIO-
TToUAOG, ApeT TplavTag@UAAou Kal XpuoavBog ZauTrouAng

B’ Mpotmaideutik MaBoAoyikny KAivikr, TNO Imrrokpdreio, latpikfp ZxoAn, ApIioToTéAEIO

MavemmoTAipio, ©@scocalovikn, EANGG

EIZArFQrH

H avaotoAry tng &pdong tou TNFa wg BOe-
POTTEUTIKA TTPOCEYYION £XEl ammodeIxTel 101aiTEPT
ATTOTEAETUATIKI KOI a0QAANG OTNV AVTIMETWITION
TTOIKINIOG PEUNATOAOYIKWY VOONUATWY (PEUNATO-
€100U¢ apBpiTIdag, ayKUAWTIKAG oTrovduloap-
Bpimdag, wwplaoikAg apBpimidag, wwpiaong
K.ATT.). ZTIG TTIO OUYXVEG QVETTIOUUNTEG EVEPYEIEG
TTou TTapartnpouvTal o€ agBeveig uttd avt-TNFa
aywyn ouykataAéyovtal OIAQPOPEG OEPUATIKEG
avTIdpdaoelg (SEPUATIKEG AOINWEEIG, EKCePal/ TOTTI-
KEG aMAepyIKEG avTidpdoelg, €EavBruara Trou
OxeTiCovTal PE TN XopAynon Tou GapudKou, ekdA-
Awon ayyeindag, OepuaTikOg  epuBNUATWONG
AUKOG kai OgpuaTikG veoTAdopata). H gugdvion
YWPIOCIKOPOPPWYV EavONUaTWyY o€ autoUg TOUG
aoBeveig, 1IB1aiTepa atrouaia TTPoOnNyoUNEVOU I0TO-
pIKOU Wwpioong, aTmokTd 1I81aiTEpo KAIVIKO Kal
EMOTNUOVIKO evBIapEpov, dedopévng TNG ATTOTE-
AEOPOTIKOTNTAG TWV £V AOYW QAPUOAKEUTIKWY TTa-
PAYOVTWV OTNV AVTIYETWTTION TNG Ywpiaong.

>KOTTOG TNG EPYATiag auTrG eival n Kataypaen
NG EMPAVIONG YWPIATIKOUOPPWY ££avONUATWY
oe aoBeveig mou Aapfdvouv avti-TNFa tmapd-
yovteg otn B’ MpotraideuTikr MabBoAoyikn KAvikn
Tou Noookopeiou Immokpareiou Oeaoalovikng
WG BepatTeuTIKA aywyn yia dIGQopa PEUUATOAO-
YIKG vooT|uarTa.

ME©OAOAQOTIA — ATIOTEAEZMATA

>¢ 8 aoBeveig ammé ouvoAro 200 acBevwov uTrd
aywyn Me uttodopia f evOO@PAERIa Xopnyouue-
voug avTl-TNFa mapdyovteg (adalimumab, inflixi-

mab) yia SIaQOPETIKA TTPWTOTTAO PEUNATOAOYI-
KA voonuarta (peupatosidr apBpinda, ayKuAwTi-
K} orovduAapBpiTida, ayyelinda Behget) epgavi-
oTnNKav Ywplaoikopoppa eEavbiuara eite utro
HOP®r] UTTEPKEPOATWOIKWY TTAGKWV (TPIXWTOU KE-
QOAAG, AYKWVWV) ETE UTTO PHOPYPT PAUKTAIVWONG
TTaAauwyv — TTeEAPdTwY (pustulosis palmaris plan-
taris) (Mivakag 1). H eppdvion Twv e€avOnudrwyv
auUTWYV BeV QAIVOTAV VO OXETICETal PE TNV NAIKIa
Twv acBevwy A Tnv TTponynbeica didpKela ayw-
YAG, EVW TTOPATNEAONKE OUXVOTEPO OTO YUVOI-
Keio g€ oxéon Pe TO avTpikO QUAO (7:2). ZTIg TTE-
PICOOTEPEG TTEPITITWOEIG TO £EAVONUA UTTOXWEN-
O€ JE TOTTIKOUG QOPUOKEUTIKOUG TTAPAYOVTEG (V-
TIWYWPIOOIKEG ANOIPEG) ) TNV TTPOCHONKN AVOOOKa-
TAOTOATIKAG aywyng (KukAooTropivn) xwpig va
xpeiaoTei diakot TG avTl-TNFa aywyng. e
évav aoBevy O1EkOTIN N aywyn Adyw peyAaAng
€KTOONG TNG OEPUATIKAG TTPOCBOANG.

ZYZHTHZH

O TNF-a @aiveTal va ammoTeAEi ONUAVTIKI KUTO-
Kivn yia 1TOoAAOUG TTaBo@uaioAoyIkoUG pnxavi-
opoUG TTou evéxovTal oTnv TTaboyEéveia ThG Ywpi-
aong, ouptrepIAapBavopévng TNG UTTEPKEPATW-
ong, TG ducAsitoupyiag Tou evdoBnAiou kal TnNg
gvepyoTroinong Twv T HPVNUOVIKWY KUTTAPWV.
Aiagopor avaaTtoAeig Tou TNFa €xouv xpnaipo-
TToINBEl EMTUXWG YIA TV QVTIMETWTTION TNG WWw-
piaong/pwplacikig apbpitidag, cupTTepIAauBa-
VOUEVWV KOI OPIOUEVWY OTTAVIWY HOPPWV AUTAG,
OTTWG TNG WWPIACIKNAG OVUXOTTOXUDEPHUOTTEPIO-
oTindag (POPP). To teAeuTaio didoTnua €xel ap-
Xioel va dnuooioTroleital oAoéva  PeEyaAUTEPOG
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aApIBUGG TTEPIOTATIKWY ENPAVIONS Ywpiaong R
YwPIaoIKOPopPwWY  €€avBnudTwy o aobeveig
uTmé aywyn ge avraywviotég Tou TNFa. H ev-
dlapépouca auTh TTapaTthpnaon, OTI QAPUAKEUTI-
KOi TTapAyovTeG TTOU XPNOIYEUOUV OTNV QVTIME-
TWTTION TNG Ywpiaong UTTOPE va €TTAYOUV Yw-
piaon, eivalr evdekTIK OTI 0 pdAog Tou TNFa
oTnv TTaboyévela autAg TNG QAeypovwdoug dep-
MaTIKAG VOOOU UTTOPEi va gival 1o TTOAUTTAOKOG
am’ 600 yvwpifoupe. Mia Bewpia n otroia éxel
TTpoTaBei TTpoKEINEVOU va eEnyroel To TTapddogo
auté @aivouevo uTrooTnpifel 0TI €vag UTTOTTAN-
Buopog Twv aoBevwyv uttd aywyr pe avt-TNFa
TTAPAYOVTEG UTTOPEI va €ival TTIO ETMIPPETTAG OTO

va gu@avioel @AUKTAIVWON TTAAQPWY TTEAPATWY,
OvVTOTNTA N OTToIa OXETICETAI PE XAUNAOTEPO TTO-
oooTtd ékepaong TNFa. H €gfiynon épwg autn,
Kal av akoun 1oxUel, 6ev KAAUTITEl OAEG TIG TTE-
PITITWOEIG EYPAVIONG WYWPIACIKOPOPPWY £¢aven-
MaTwv (Kal oTn OIKA Jag TTePITITwan ol 5 poévo
atrd Toug 9 aoBeveig ep@dvigav autoU Tou TUTTOU
TN deppaTikhy TTPoooAR). Eival dedouévo Aoimmov
OTI ¥peladeTal TTEPIOCOTEPN €PEUVA IO TNV TAU-
TOTToiNON TOU TTAB0@UGCIOAOYIKOU PNXAVIGHOU
TTou gival uTTeEUBUVOG yia autd TO PAIVOUEVO Kal
TOV TTPOCBIOPICKO TNG TTIO evOEdEIYUEVNG Bepa-
TTEUTIKNAG AVTIUETWITIONG TOU.

Mivakag 1. Anuoypagiké oroixeia, mpwromabés véonua, aywyr/ didpkeia aywyng, TUTTog mpoafoAns kai
QVTIUETWITION TwWV a0BeVwWV TTOoU EUQavioav wwplaoikouopea efavlruara umré avri-TNFa aywyn

®UAo/ MNpwTtotabng Avti-TNFa  Aidpkeia Tomog Ovuyo- AvTipeT@TTION
HAikia véoog mapdyovrag  Aywyng mwpoofoAng ducTpogia
(HAvES)
1 OnAuv/ Peuparoegidng adalimumab 18 MAdKeg aykwvwv/ val Tommkoi
64 ApBpiTida TPIXWTOU KEQAANG TTAPAYOVTES
2 OnAv/ Peuparoeidrg adalimumab 8 DAukTOiVWON val ToTmikoi
70 ApBpiTida TTEAUGTWV TTAPAYOVTES
3 OnAv/ AYKUAWTIKA infliximab 8 DAukTaiVWON oxI MpooBikn
24 >1ovOuAapBpiTida TTAAQUWV KUKAoaTTOpiVNg
4  OnAu/ Peuparoegidng infliximab 24 MAdKeg TpIXWTOU oxl (-)
29 ApBpiTida KEQAANG/ epnpaiou
5 Appev/ Peupatoeidnig infliximab 40 OAukTaivwaon Tra- oxi MpooBnkn
63 ApBpiTida AQUWV/ ayKWVWY KUKAOGTTOPIVNG
6 OnAu/ Peupatoeidnig infliximab 18 MAdKeS ayKWvVwY oxi Tommikoi
76 ApBpiTida TTAPAYOVTES
7  OnAu/ Peuparoegidng infliximab 14 MAdKeg TpIXWTOU oxI (-)
63 ApBpiTida KEPAANG
8 Appev/ Ayyeimida Behcet infliximab 1.5 DAukTOiVWON TTO- oxI AiakoTrr) avTi-TNFo
60 AapwV/ TTEAUGTWV aywyng
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receiving anti-TNFa treatment
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Key words: Psoriasis, anti-TNFa treatment, ad-
verse event

SUMMARY. Tumor necrosis alpha blockade has
proved to be very effective in the treatment of several
autoimmune disorders, including rheumatoid arthritis,
ankylosing spondylitis, inflammatory bowel diseases
and psoriatic arthritis/ psoriasis. Skin abnormalities
represent a significant proportion of the adverse events
linked to the use of anti TNF-a agents, mainly in the
form of skin infections, eczema, drug-related eruptions,
vasculitis, cutaneous lupus erythematosus and skin
malignancies. Lately, a continuously growing number
of cases describing psoriasis development during TNF-
a antagonist therapy are being reported, raising the
possibility of a direct causative relationship of these
agents with the induction or exacerbation of psoriasis.
We report the development of psoriasiform lesions
(plaques or palmoplantar pustulosis) in a series of 8
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patients from a total of 200 patients receiving anti-
TNFa agents for a variety of rheumatological condi-
tions at our center. The puzzling observation that
medications used to treat psoriasis may induce psoria-
sis suggests a complex role for TNF-a antagonists in
the pathogenesis of this inflammatory skin disease.
The underlying mechanism responsible for this ad-
verse event of the treatment remains unclear. A possi-
ble explanation might be that a subpopulation of pa-
tients under anti-TNFa treatment is prone to develop
palmoplantar pustulosis, a condition which is charac-
terized by lower levels of TNFa expression, a hypothe-
sis which however, even if proven, would not account
for all of the cases encountered. Further investigation
is warranted towards identification of the pathophysi-
ologic mechanism responsible for this phenomenon,
and to determine the best therapeutic strategy for this
condition regardless of the continuation or not of the
TNF-a antagonist regimen.
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['AukolauivoyAukaveg MNMAgupiTikou Yypou

Pocliva BaBéton, Mapaokeury MoAulou, XpuodvBn MatmavaoTa-
ooTrouAou, Newpyia Aouyékou kal NIkoAaog M. Zitapdg

EpyaoTnpio MeipapaTikig Papuakoroyiag, latpikr ZxoAn ABnvwy, ABrva, EAAGG

EIXArQrH - *K0Ornox

21n diepelivnon NG TIAEUPITIKAG  GUAAOYNAG
TTPWTOPXIKO POAo TTailel n KATATAEN TNG o€ €&i-
opwpa 1 diidpwua Me Bdon Ta KpITAPIA KATd
Light (1,2), n AeupITikiy cuAAOyR XapaKTnpiZeTal
WG e€idpwpa gdv 10x0el TOUAGXIOTOV £va OTTO TA
TTAPAKATW: a) OXE0N OAIKOU AEUKWHATOG TTAEU-
PITIKOU UYPOU/ONIKO AeUkwpa opou >0,5 (TPR
>0,5), B) oxéon yaAakTikng ©Oeldpoyevaang
(LDH) trAcupITiKOU UypoU/yaoAaKTIKr) deldpoyevd-
on opou >0,6 (LDHR >0,6) ka1 y) LDH tAeupiTi-
KOU uypou peyaAuTtepo ammod Ta 3/4 TNG avwTepng
@uaoioloyikng Tiung TG LDH Tou opou (PL-LDH >
3/4S-LDH). EvaAAokTikg, Ta TeAeuTaia xpodvia
€XOUV TTPOTABEI PETPNOEIG VEWV TTAPAPETPWYV VIO
TO SlIaXWPIOUO €GIBPWHATWV-BIIdPWHATWY, OTTWG
auTté TNG XoANnoTepivng Tou TTAEUPITIKOU uypouU
(PF-CHOL) pe Bdon 1o otroio n TTAEUPITIKI) OUA-
Aoy xapaktnpifetal wg e€idpwpa €dv a) PF-
CHOL >45 mg/dl, i B) PF-CHOL >60 mg/dl (3).

O1 yAukolauivoyAukaveg (GAGs) atroteAolv
pNn d1akAadI{OpeveS aAuoideg atmd emavaiapfa-
vOueVa PopIa SICAKXOPITWY TTOU Eival OUOIOTTOAI-
K& ouvOedEPEVEG PE TTPWTEIVIKG TTUPKVA, OXNUA-
TiICOVTAG HOKPOUOPIAKES EVWTEIG, TIG TIPWTEOYAU-
Ka@veg (PGs) H mapoucia Toug €xel peAeTndei
EKTEVWG O€ TTOAAEG TTaBAoeIg. H TTapouadia Toug
OTO TTAEUPITIKO UYPO OQEiAETal OTNV TTOPAYWYA
TOUG QUOCIOAOYIKA aTtTd Ta KUTTOPO TOU PECOBNAI-
OU TNG TTAEUPIKAG KOIAOTNTOG KAl YEYAAEG TTOCO-
TNTEG OTTO QUTEG, KUPIWG UAAOUPOVIKO O&U Kai
Benkr xovdpoitivn, €xouv nNdn EVIOTOTEl O€
TIAEUPITIKEG GUAAOYEG (4). ATToTeAéopaTa waTo-
00 TTOU apopoUV To POAO TOU UOAOUPOVIKOU O&E-
0G Tou TTAEUPITIKOU uypoU o€ KokonBeieg eivai
avTipaTika (5,6).

21nv TTapouca gpyacia eEETACANPE A) TN OXEON
TwWV YAUKOZOPIVOYAUKOVWY TOU TTAEUPITIKOU U-
ypou (PF-GAGs) kai Tou TTAdopartog (S-GAGs)
Me Ta AdN uTtdpyovTa KPITHPIa dIaXwpeICHoU €€1-
SpWHATWV-0IidpwUaTWY Kal B) To Adyo yAukola-
MIVOYAUKAVEG  TTAEUpPITIKOU  uypou/yAukolapivo-
yAukaveg mAdopatog (PF-GAGs/S-GAGs) peta-
&U BIIBPWPATWY Kal EEIOPWHATWV.

MEG©OAOAOQTIA

Aciypata TTAEUpITIKOU UypoU Kal opoU eARPON-
oav ammd 54 aoBeveig (31 avdpeg Kal 23 yuvaikeg
Me gEoo Opo nAikiag 65,37+15,87), o1 oTToi0I UTTO-
BaAAovTtav yia TTapakévrnon €ite yia dlayvwaoTi-
KO, €iTe yia BepaTTeUTIKO OKOTIO, OTnV lMNMavemoTtn-
piakn MveupovoAoyikn KAV Tou NN Noonua-
Twv Owpakog 2wrnpia. OAol o1 acBeveig Ppioko-
vTav uttd TTapakoAouBbnaon yia TOUAGXIOTOV TPEIG
MAVEG, A MEXP! TNV TEAIKN KAIVIKR didyvwaon Tou
aITiou Tou TTAEUPITIKOU uypou. Mépav Tou Guvh-
Boug KAIVIKOEPYAOTNPIOKOU €AEYXOU, VIO TOUG
OKOTToUG TNG PEAETNG TTpoadlopicBNKav Kal oTovV
0p06 Kal oTo TTAEUPITIKO Uypd N OAIKA TTPWTEIVN
(TP), n yAukdln (GLU), n yoAokTikfi deudpoye-
vaon (LDH), n xoAnotepivn (CHOL), ka1 Ta TpI-
YAUKepidIa.

H atropévwon Twv yAukolapivoyAukavwy opou
Kal TTAEUPITIKOU uypou éyive pe T PEBodO Hata
(7). O ToooTIKOG TTPOadIopICHOS TwV YAUKOLapI-
VOYAUKQVWV £YIVE CUPQWVA PE TN QWTOMETPIKN
péBodo Twv Bitter-Muir (8)

H oTamioTIKn €TTECEPYATia TwWV ATTOTEAECUATWY
£yIve Pe Tn oTaTioTIK PEBodo independent two-
sided Student’s t-test kai o1 cuoxeTioeig pe deikTn
ouoxéTiong katd Pearson.
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Mivakag 1
Evaiobnaia, €idikétnTa Kai akpieia Twv Kpitnpiwv diaywpiopol SiidpwudTwv-e§I0pwUaTwy,
ouutmepiAauBavouévou kai Tou Adyou PF-GAGs/S-GAGs

TeAikn Aigyvwon Kpitipia karé Light' CHOL>60 CHOL>45 PFGAGs/SGAGs

Eéiopwuara 49 49 35 43 49
Aiidpwuara 5 5 19 11 5

2uvoAo 54 54 54 54 54
Euvaiobnoia 100% 96% 73% 84% 96%
Eidikétnra 100% 80% 100% 80% 80%

AkpiBeia 100% 94% 76% 83% 94%

lMivakag 2 VWV 0poU i YAUKOZOWIVOYAUKOVWV TTAEUPITIKOU

Méan miun yAukolauivoyAukavwy TAEUpITIKOU UypoU o€
eéi6pwyara kai diidpwuara + SE, pe faon tnv teAikn

Sd1dyvwon
Eé&idpwyara | Aiidpwuara P
PF-GAGs n=5 n=49 0,006
16,6 +1,46 | 54 +0,86

AMOTEAEZMATA-ZYZHTHZH

ATé Ta TTAEUpITIKA uypd 5 atrodeixBnkav Oii-
opwpara kai 49 efidpwpata. Me Tnv epapuoyn
TwV KpITnpiwv Light, 51 amd 1a 54 mepioTaTIKG
kaTtavepnBnkav owoTd, divoviag 94% akpiBeia
oTig TTpoBAéwelg. Me Baon To kprtrpio PF-CHOL
>45 mg/dl, To TT0000T6 autd Bpébnke 83%, Kai
76% otav PF-CHOL >60 mg/dl. H euaiobnoia
Kal n €8IKOTATA TwV KpItnpiwv Light frav 96%
kai 80% avrioToixa, evw 10 KpIthpio PF-CHOL
>45 mg/dl ¢dwoe euaiobnaia 84% kai €1BIKOTATA
80%. MNa PF-CHOL >60 mg/dl, Ta ToocooTd autd
utrodoyiotnkav oe 73% ka1 100%, avtioToixa
(Mivakag 1).

Me Baon 1o 1° kpITApIo Katd Light, Ta emrireda
TWV YAUKOZOUIVOYAUKOVWY TOU 0poU eU@Avicav
METPIO APVNTIKA CUCXETION PE TIG TINEG TPR (r = -
0,325, p <0,05). AvTiBéTWG 01 YAUKOZAUIVOYAUKG-
VEG TOU TTAEUPITIKOU uypoU &ev EPQAVIOAV KApia
ouox£Tion. Kapia oTaTioTIKWG onuUavTikKh oxéon
oev maparnenRénke petagu Tipwv LDHR kar yAu-
KoZauIvOoyAukavwyv opou 1 TTAeupITikoU uypou
Katd TV e@apuoyn Tou 2°Y kpitnpiou kaTd Light.
Me Baon 1o 3° kpiipio Light, Trapatnprdnke
OTOTIOTIKWG ONUOVTIKY BETIKI] OUOXETION PETALU
TiIdwv PL-LDH ka1 yAukoZapivoyAukavwy TTAEupI-
TIKOU uypou, (r = 0,392, p = 0,022), 6x1 OpwWG Kai
pe TIG yAukolapivoyAukdveg Tou opou. Ocov
agopa Ta KPITAPIA TNG XOANOTEPivNG, OEv TTaPa-
TNEABNKE KOWia OTOTIOTIKWG ONUAVTIKA OXEON
peTagu Tipywv PF-CHOL kai yAukoZopivoyAukao-

uypou.

2TV opdda Twv €§I0pWHATWY, apvnTIKA COU-
OXETION OTATIOTIKWG onuavTikn (r = -0,360, p =
0,011) PBpédnke peTaflu yYAUKOCOUIVOYAUKOVWV
Kal YAUKOZNG TTAEUPITIKOU uypoU, evw Ta eTTiTEdA
TWV TPIYAUKEPIBIWV TOu OpoU Kal ol YAUKOZauI-
VOYAUKAVEG TOU 0poU BpEBnke va cuoxeTiCovTal
BeTikd (r = 0,465), o¢ emiTTeEdO ONUAVTIKOTNTAG P
=0,001.

Me Baon Tnv TeAIKA didyvwaon, N Héon TIPA Twv
yAukoZapIvoyAukavwy Tou TTAEUPITIKOU  uypou
ota dlidpwpuara kar efidpwparta ATav 5,4+0,86
pg/ml kan 16,6+1,46 pg/ml, avtioToixa, e Tov AS-
yo PF-GAGs/S-GAGS va tmrapoucidetal onuav-
TIKG upnAoTEPOG OTa €§IdpwpaTa (p=0.006) (Mi-
vakag 2). Me 6pio (emitredo cut off) 0,6, o Adyog
PF-GAGs/S-GAGS eugpavioe euaiobnoia 96%,
€1dIkéTNTa 80% Kai akpifeia 94%, TTOCOOTA TTOU
avahoyouv akpIfwg aTa Kpitipia Katd Light (Mi-
vakag 1).

YTapxel xpnoTIKOTNTA TWV ATTOTEAECUATWY QU-
Twv; EE aitiog Tou pikpoU apiBuou Twv dIidpw-
HaTwV (MOvo 5 oe ouykpion pe Ta 49 e€1dpwya-
TQ), TTEPAITEPW MEAETN €ival aTTAPAITNTN TTPOKEI-
Mévou va egeTaoTei 0 MOavog pOAog Twv YAUKO-
CapivoyAukavwy cav  €mTTpocBetn, agidmaoTn
TTAPAPETPOG OTO BloXWPIoTHS BIIOPWHATWV-EEI-
OPWHATWV.
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Glycosaminoglycans in Pleural Effu-
sions
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SUMMARY. Pleural effusions have been classically
divided into transudates and exudates. Various criteria

have been used. Light et al criteria seem to be the
most accepted. Glycosaminoglycans (GAGs) have
been detected during pleural fluid analysis in various
cases. In this work we investigated: a) whether and in
what way pleural fluid GAGs (PF-GAGs) and serum
GAGs (S-GAGs) correlate with established criteria
used to indicate an exudate and b) if the ratio
PFGAGs/SGAGs differs between exudate and transu-
date groups. Lactic acid dehydrogenase (LDH), total
protein (TP), cholesterol (CHOL), glycose (GLU),
triglycerides and GAG levels were measured in pleural
fluids and serum from 54 patients with pleural effu-
sions. GAGs were determined by a photometric
method. PF-GAGs were significantly correlated with
pleural LDH, and pleural glucose. S-GAGs were sig-
nificantly correlated with TP values and serum triglyc-
erides. Based on final diagnosis, the mean value of
PF-GAG levels in transudate and exudate patients was
5.4 £0.86ug/ml and 16.6+1.46 ug/m, respectively, with
the PF-GAG/S-GAG ratio being significantly higher in
exudates than transudates (p=0.006). Interestingly,
with a cutoff level of 0.6, the PF-GAG/S-GAG ratio had
a sensitivity of 96%, a specificity of 80% and an accu-
racy of 94%, matching exactly the corresponding per-
centages of Light’s criteria. Due to the small number of
transudates further investigation is needed in order to
explore the possible role of GAGs as another reliable
parameter in the distinction between transudates and
exudates.
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MeAétn Tng Emmidpaong Avogiag kal YTroyAukaipiag
otnv Exk@pacn Neupwvikwv Aciktwv o€ Au@IBAn-
oTpo&IdN Kal ITTrokauTTo ETTipuog: Avartrtuén ex vivo

MovTéAou loxaiyiag

Avva BaoiAdkn

Epyaotrpio ®apuakoAoyiag, latpiky ZxoAn, Mavemompio ©sooaliog, Matrokupialn

22, 41222, Napioa, EANag

FENIKA - ZKOMNOx

MNa va diotnpnBei n cwaoTh AsiToupyia Tou
VEUPIKOU OUCTANOTOG QTTAITEITOI OUVEXT TTOPOXNA
oguyovou kal YAUKOCnG. H ioxaiuia 010 VEUPIKO
1076, TTPOKAAEI pia TTAEIAda yeyovOTWY Ta OTToIa
0dnyouv 010 BAVATO TWV VEUPIKWY KUTTApwV (1-
3). ZKOoTTdG TNG TTAPOUCAG EPYACiag ATTOTEAEDE N
dnuioupyia £vog ex vivo TTEIpapaTIkoU JOVTEAOU
I0X0IYIiag, yia Tn PEAETN TNG ETTIOPACNG TWV ETTI-
MEPOUG XOPAKTNPIOTIKWV TNG loxalyiag (avoia
KOl UTTOYAUKQIUia) OTO VEUPIKO 1I0TO UE QTTWTEPO
0TOX0, TNV XPrion autoU TOU WOVTEAOU OTNV Me-
AT TG MOAVAG VEUPOTTPOCTATEUTIKNG OpAong
O1aPOpPWY PAPUAKWY.

MEG©OAOAOTIA

To TPpwTOKOAAO TTOU OKOAOUBAONKE ATAV MIa
TTapaAAayr] autou Twv lzumi kai ouv., 2001 (4).
2UYKEKPIYEVA, ATTOPOVWONKAV oI 0Q@BaAuOi Kal 0
immmokautrog Wistar apoupaiwv nAikiag 3013
nUEPWYV Kal ToTToBeTABNKav otov TTdyo o¢ OId-
Aupa TexVIKOU gyke@aAovwTiaiou uypou: (artiCSF
yAukodng: 126 mM NaCl, 3 mM KCI, 2,4 mM
CaCly, 1.5 mM MgClz, 1,2 mM NaH2POs, 25,9
mM NaHCOs, 11 mM D(+) N \ukdln, pH 7.3) oto
otroio yivotav mmapoxr 95%02/5%C0O,. Metd Thv
aTmmouoOvwWaon Tou ap@IBANCTPOEIS Kal TO KOWIUO
TOU TTPAGOIoU ITTTTOKAUTTOU O€ TOEG TTayoug 500
pum, ol 1oToi Tpoemwdcdnkav yia 30 min o€
artiCSF oToug 37 °C oTo oToio €ixe TTponyou-

pévwg yivel mapox 95%02/5%CO0; yia mepio-
o06Tepo amrd pia wpa. TENoOG, yia TN PEAETN TNG
emMidpaong TG avo&iag Kai TNG UTTOYAUKQIWIag ol
I0Toi emwaclnkav yia 45 min otoug 37 °C ot
artiCSF yAukdZnG OTO OTTOIO €iXE TTPONYOUHEVWG
yivel mapoxn 95%02/5%C0, (opdda eAéyyou) i
95%N2/5%CO- (avotia) ) TéNog, o€ artiCSF cou-
Kpolng (avtikataotaon tng D(+) MAukdln pe
OO0UKPOCLN) OTO OTI0IO €iXe TTPONYOUNEVWG Yivel
mrapoxn 95%02/5%C0O, (utroyAukaipia). Katd Tn
di1dpkela Tou TreipduaTog kaBe 15 min kai yia 10
sec ota OloAUpata yivotav Ttapoxn 95%0,/
5%CO0; (TTpoeTTwaacn, oudda eAéyxou Kal UTTo-
vAukaipiag) 1} 95%N2/5%CO: (avoéia).

Ma tn peAétn Tng emidpaong avoéiag kai utro-
YAuUKaipiag oTnv €KQPaan VEUPWVIKWY OEIKTWV Ol
I0T0i povipoTroinenkav yia 1 wpa ae didAupa 4%
TTAPaPOPHUAADETDNG Kal eTwaagdnkav yia 16-18
wpeg oe didAupa 30% ooukpdlng yia TNV ETTi-
TEUEN KPUOTTPOOTACIAG. XTNV CUVEXEIA, EANGON-
oav Topég Tréyxoug 10 gym OTIG OTTOiEG TTPAYUA-
ToTroINBnKav PeAETEG avoao@Bopiguou. To TTpw-
TOKOAAO TTOU XPNOIPOTTOINONKE ATAV CUUQWVO HE
TTponyoupeveg peEAETEG pag (B). ZTa Treipduarta
auTd, XPNoIMOTIoINBNKAV avTiIoWwPaATa £VavTl TNG
akeTUAOTpavopepdan Tng xoAivng (ChAT: 1/100,
Chemicon), Tou y-auivo-Boutupikd oééog (GABA:
1/500, Sigma), NG veupwvikAg ouvBdaong Tng
€AelBepng pifag TOUu povogeldiou Tou alwTou
(bNOS: 1/3000, Sigma) kai TnG eAa@pidg aAuoi-
0a¢ veupoividiou (NF-L: 1/500, Chemicon).
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AMOTEAEZMATA - XYZHTHZH

2€ 0,71 agopd Tov ap@IBANCTPOEION Kal TNV K-
@paon TG ChAT oTouG I0TOUG TNG OUABAG EAEY-
Xou emiBeBaibnke n TTapouaia Tou eviUUou O€
owuaTa Kal ammo@uaoelg BpaxUivwy  KUTTApwY
OTNV ECWTEPIKI KOKKWAN OTIBAdA KOl 0€ £KTOTTO
Bpaxuiva kOTTapa otn oTIBAda Twv yayyAloKwv
KUTTApwYV. H g@appoyr UTTOyAUKQIPIKWY ouven-
KWV €iXe oav aTToTéEAECUA TNV EKPPOCN TOU EV-
CUpou poévo oe TTEPIOPIoUEVO aPIBPS CWUATWY
¢KTOTTWV BpaxUivwv KUTTApwyv oTn oTIBGda Twv
YOYYAIOKWYV KUTTAPpWV Kal og atmmouaoelg PBpa-
XUIVWV KUTTAPWYV OTNV €0WTEPIKA OIKTUWTH OTI-
Bada, evw n epappoyn avoiiag €ixe oav atoTé-
Aeopa TOV TTEPIOPIOPG TNG €KPPaonG Tou ev(U-
Mou pévo oe ammo@uoelg BpaxUiviov KUTTApWY
oTNV €EOWTEPIKN BIKTUWTH OTIBAda. Ta aTroTeAe-
OMaTa auTd €ival 0€ GUPQWVIO PE PEAETEG TTPO-
KANONG I0XaIYioG T600 PE EQAPUOYR XNMIKWY OU-
olwv in vitro, 600 Kal pe auf¢non TG evdo-
®OdaApIag TTieong in vivo (6-8).

2TOUG 10TOUG TNG OMAdAG eAéyxou OIOTTIOTW-
Onke emiong n Tapoucia GABA cg cwpuara Kai
armoguoelg BpaxUivwy KutTdpwyv. H emidpaon
uTToyAUKaIPiag Kal avogiag eixav oav atroTéAe-
oga Tnv peiwon Tng ékepaong tou GABA oTig
amopuoelg Twv PBpayxUivwy KUTTApwWVY evw, Bev
TTapatnEnonke ékepacn Tou veupodiaBiBacTn
OTa CWHPATA TWV KUTTAPWY QUTWYV. ZUYKPITIKA, N
peiwon NG ékppaong Tou GABA Atav TTOAU pe-
YOAUTEPN OTNV TTEPITITWON TNG avogiag atrd O,T
oTNV TEPITITWON TNG uTToyAukaiyiag. Ta arrote-
AéopaTa autd cuh@WVoUV PE TN PEiwon TNG €Kk-
@paong Twv emmimedwy Twv MRNA Twv IGopop-
¢wv GAD-65 kai GAD-67 Tng yAOUTOMIKNG aTTO-
kapBofuAdong (Ocikteg Twv GABAegpyikwv Bpa-
XUIVwv KUTTApWV) n OTroia TTapaTnpEiTal wg Kai
72 wpeg PETE TNV TIPOKANON 10XaIMiag e auénaon
NG evOopOAaAuIag Trieang in vivo (8).

AvTiBeta pe Tnv ékgpaon Twv ChAT kai GABA,
n €KQPACN TNG VEUPWVIKAG JOPPAG TOU evUOoU
ouvbdon Tng eAelBepng pifag Tou povolediou
Tou alwTtou (bNOS) oe cwpata Kal ATToQUaCEIg
BpaxUivwv KuTTapwyv Tou au@iBAnoTpocidry dev
@aiveTal va eTnpPedadeTal Y ex Vvivo €papuoyn
avogiag kar utroyAukaipiag. Ztn PiBAioypagia
UTTAPYXEl MOVO pIa PEAETN OXETIKG PE TIG TMOAVEG
aAAayég TnG ékepacng Tou yovidiou Tou bNOS
METE aTTod TTIdPOCN 10XAIYNiag OTOV AuPIBANCTPO-
€10r). Zuykekpipéva, o Dijk kal ouv. diammioTwoav
OTI £WG KAl 72 WPEG META ATTO IOXAIUIKT TTPOCR0-

A kai eTavaigdTwaon, TTapouciAdeTal PIKPr MEi-
won Tou mRNA g bNOS, n omoia woTécgo dev
gival oTaTIOTIKA onuavTikn (8).

H eAagpid oAucida Tou veupoividiou (NF-L)
atroTeAei BEIKTN ATTWAEIOG TwV YAYYAIGKWY KUT-
TApwv TOU OP@IBANCTPOEIBH PETA ATTO ICXAINIKO
shock (9). ZTIg peAETEG pag dev TTapaATNPRONKE
aMAayn otnv ékepaon Tou NF-L, petd amd emi-
dpaon avoiiog 1 uTToyAukaigiog yeyovog Trou
opeileTal TBavda o€ atroucia onuavTikhg dpdong
TNG I10XaIhiag oTa yayyAakd kUTTapa uto TIG
OUYKEKPIUEVEG TTEIPANATIKEG GUVORKEG.

e 6,11 agpopd aToV ITTTTOKAUTIO, €§ GAAOU, dev
Tapartnenenke dlagopd otV €KGPACN  TOU
GABA petd v emidpacn utroyAukaiyiag i avo-
giag. Xe OAeg I TepIMTTWOEIG TO GABA gvToTTi-
OTNKE OTA KUTTAPIKG CWHATA TWV EVOOVEUPWVWV
TOU ITITTOKOUTTIOU KaI OTIG OTToQUOEIS TOuG. To
YEYOVOG auTd OQEIAETaI €iTE OTO OTI TO CUYKEKPI-
Méva KUTTapa dev eTnpeadovTal ammod TNV EYKEPO-
AikRj 1oxaipia (10) eite oTo OTI eAETHONKAY €V TW
BdaBel TopéG TOU ITTTTOKAPTTOU, OI OTTOIEG IoWG va
un &éxtnkav TO idlo €viovo 1oxaIpikd shock,
OTTWG Ol ETTIPAVEIAKEG TOPEG AOYW TOU TTAXOUG
(500 um) Tou apyIKoU IaTOU.

JUUTTEPOCUATIKA, N OUYKEKPIMEVN WEAETN OOR-
yNoe oTnv avamTtu¢n evog eUXPNOTOU €X VIiVO TTEl-
papaTikoU povTéAou yia Tn digpelvnon NG €TTi-
0paong Twv ETPEPOUG XAPAKTNPIOTIKWY TG
IoxaIyiag (avoia kal uttoyAukaipia) oTov Ou@I-
BAnoTpoeidr) apoupaiou To otroio divel TN duvao-
TOTNTA MEAETNG TNG TMOAVIG VEUPOTTPOOTOTEU-
TIKAG ©pdong dlapépwV QApPAKwY OToV 10TO.
Mepaitépw peAéTeg eival ammapaitnTeG yia TNV
EQPAPUOYI TOU CUYKEKPIUEVOU POVTEAOU OTNV [E-
AETN TNG 10XQIYIAg OTOV ITTITTOKAUTTO.

Euxapiorieg: H ouykekpiuévn gpyacia xpnuaro-
oorbnke amé 10 umoupyeio EBvikng lMMaideiag
(Mpodypauua: MNMuBaydépag ).
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Effect of anoxia and hypoglycaemia
on the expression of neuronal cell
markers in the rat retina and hippo-
campus: Development of a rat ex
vivo ischemia model

Anna Vasilaki

Laboratory of Pharmacology, Faculty of Medi-
cine, University of Thessaly, 22 Papakyriazi str.,
41222 Larissa, Greece

Key words: Anoxia, hypoglycaemia, neuronal
cell markers, rat, ex vivo ischemia model

SUMMARY. Neuronal ischemia leads to neuronal cells
death due to glucose and oxygen deprivation. The goal
of this study was the development of a rat ex vivo
ischemia model for the deferential identification of
anoxic and hypoglycaemic actions of ischemia on
neuronal tissues which could subsequently used for
the screening of possible neuroprotective agents.

Methods: The protocol used was a slight modification
of one previously reported. In brief, the retina and
500um thick hippocampal sections were preincubated
for 30min in artificial cerebrospinal fluid pH 7.3 (ar-
tiCSF) previously buffered with 95%0,/5%CO,. Tis-
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sues were subsequently incubated in artiCSF previ-
ously buffered with 95%0./5%CO, (control and
hypoglycaema) or 95%N,/5%CO, (anoxia) in the pres-
ence (control and anoxic conditions) or absence of glu-
cose (hypoglycaemia: replacement with sucrose). The
effect of anoxia and hypoglycaemia on neuronal cell
markers’ expression was studied immunohistochemi-
cally using antibodies against choline acetyl-trans-
ferase (ChAT), y-amino-butyric acid (GABA), neuronal
nitric oxide synthase (bNOS) and neurofilament light
(NF-L).

Results/Conclusions: In the retina, ex vivo hypoglycae-
mic treatment led to the decrease of ChAT and GABA
immunoreactivity in amacrine cells. This decrease was
more profound under anoxic conditions. bNOS and
NF-L retinal expression as well as GABA hippocampal
expression did not seem to be affected by either treat-
ment. As far as ChAT, GABA and bNOS immuno-
reactivity are concerned our results were in agreement
with previous studies of in vivo pressure-induced and
in vitro chemical-induced retinal ischemia as well as
transient cerebral ischemia. On the other hand, NF-L
expression failed to correlate to the decrease of NF-L
mRNA levels observed after pressure-induced retinal
ischemia/reperfusion. Although further studies are nec-
essary for the assessment of the hypoglycaemia/hy-
poxia effects on the hippocampal neuronal marker
expression this study led to the development of a
convenient ex vivo retinal model for the screening of
possible neuroprotective agents.
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2XNMATIONOC TTOAU-TTPWTEIVIKWY ZUPTTAOKWY PETALU
Tou O-OTTi0€160U¢ YTTOo00XEA, TWV GRY YTTOHOVAdWYV
kai TnGg STATS5B Odnyei oe dwo@opuAiwon NS

STATSB

Eiprivn-Mapia Mewpyavtd kai Zageipouha Mewpyolon’

EpyaoTtrpio Kutapikig Znuatod6tnong kai Mopiakig ®apuakoAoyiag, lvaTitodto Bio-
Aoyiag, EBvikd Kévipo Epeuvag Quoikwv Emotnuwv Anudkpitog, Ayia MNapaokeun
ATTIKKNG 15310. *iro@bio.demokritos.gr

EIZAIQrH - xKOrnozx

DapuoKoAoyIKE, BIOXNMIKG KOl POPIOKG dedO-
péva utrooTnpiCouv Tnv UTapén TPIWV TUTTWV
otmoeIdwy uttodoxéwv, Twv |, © kai K (U-OR, &-
OR ka1 k-OR), o1 oTT0i0I AVAKOUV OTNV UTTEPOIKO-
yévela Twv uttodoxéwv TTou culeuyvuvtal pe G
mpwreiveg (GPCR) kai yegoAaBolv o€ TTOIKIAEG
AeiIToupyieg Tou veupikoU cuoTuarog (1). MNpo-
nyouUpeveS PEAETEG TOU gpyacTnpiou pag £deiCav
TTWG 0 PeTaypa@ikdg Trapdyovrtag STATSA alAn-
Aemdpd pe TOV WP-0TTIOEIdN) UTTOdOXEA KAl Q-
OQOPUAIWVETAl ETTEITA ATTO TNV EVEPYOTTOINOA
TOU TOOO ME POp®ivn 60O KAl PE TO OTTIOEIBEG
mrrrTidlio DAMGO (2).

Baoi{éuevol og autég TIG TTAPATNPNOEIG, EAEY-
Eape a) av kal o0 O-0TTIoEIdG UTTOOOXEAG £XEI TN
duvatotnTa va aAAnAemdpda pe idla i ouyyevn
MEAN TNG olkoyévelag Twv STATS TTpwTeivwv Kal
B) av n evepyotroinon Tou &6-0TTI0EIBOUG UTTOSO-
xéa odnyei o€ TTapouoIa oNPATOOOTIKA HOVOTTd-
TIa Pe ekeiva Tou P-OR. TéAog, y) eAéyEape katd
600 10 diuepég GRY, TOo OTToiI0 AAANAETIOPAG E
Tov O-ommoeidfy uttodoxéa (3), emayel TNV TPO-
odeon Twv STATS peTaypa@IKWY TTAPAYOVTWY
oT1o KapBo&uTeAikd dkpo Tou 8-OR.

MEG©OAOAOTIA

KurrapokaAAiépyeieg: Xpnoipotroiénkav KUTTo-
pa Neuro-2A, TTou TTpoépyovTal atrd veupoRAd-
oTwpa TovTikou kai HEK293 emBnAiokd peta-

oxnuaTioyéva KOTTOpa Ot avBpwTTIvo VEPPO.
Ta kOTTOPA avaTrTicoovTal o€ 75 cm? PAAOKEG,
oe DMEM (Dulbecco’s modified Eagle’s medium)
pe 10% Boeio oppd, 2 mM yAloutapivn, 100
units/ml tevikiAivn kar 100 pg/ml oTpeTmTopuUKivn.
Ta kOTTapa KAAAIEpyOUVTal OE ETTWACTAPA, TTO-
poucia 5% CO,, otoug 37°C, oMW TEPIyPa-
@etal atré 11Ig Morou & Georgoussi (4).

MéBodoi ouv-avoookarakpruvions: HEK293 kut-
Tapa, OTOBEPA ETINOAUCHEVA PE TO O- OTTIOEION
uttodoyéa Trou gival anuacuévog pe Tov flag av-
TIYOVIKO ETTITOTTO KQI TTOU €KPPALOUV €VOOYEVWIG
™ STATS5B mpwrteivn AUovtal Pe pubuIoTIKG dId-
Aupa Auong Igepal 1% Ttrapoucia  avaoTOAEwV.
Mepitmou 500 pg atréd Ta KUTTAPIKG AUpATa ETTWA-
CovTal e KATAAANAQ, avd TTEPITTTWON, avVTICWHA-
Ta. O JIaXWPIOUOG TWV TTPWTEIVWYV, N avixveuaon
KOl N EYPAVION TOU ATTOTUTTWHATOG YivovTal JE TN
MEBOBO TToU TTEPIYpAQeTal aTrd TIG Mazarakou &
Georgoussi (4).

In vitro meipduara mpdodeong GST ouviny-
uévwyv mpwreivwv (GST pull downs): Ta GST
pull down meipduara disédyovrai 6TTwS TEPIYPA-
@etai amré Toug Georgoussi et al. (3).

AMOTEAEZMATA - XYZHTHZH

Me yvwpova 10 yeyovég 6Tl Kal ol TPEIG UTTOTU-
oI W4, © Kal K TwV OTMOEIdWY UTTOOOXEWVY HOoIPA-
Covtai 1o potifo YXXL (apivo&éa 317-320 yia Tov
0-OR), 10 otroio €uBlvetal yia TNV TTPOCOEDN



Twv STAT5 TTapayoviwy, epapudoTnkav Treipd-
MaTa OUV-OVOOOKOTOKPMMVIONG KaI in vitro  Trel-
paupata TPéodeong (pull down), xpnoiyotrol-
WVTAG HIa XIMAIPIKA TTPWTEIVN, N OTToia TrEPIEXEI
T0 KapBo&uTeAkO dkpo (apivo&éa 310-372) Tou
0-0TTI0€I00UG UTTOBOXEQ CUVTNYHUEVOU WE TN YAOU-
TaBeidvn  S-tpavogepaon (GST) (GST-6-CT)
(Zxnua 1, diadpopég 2,3) kal pia HeTaAAayuévn
XIHQIpIKA TTpWTEIVN até Tnv oTroia atrouciafouv
Ta 26 TpWTO OpIvogéa Tou KapPBoguteAIKou
akpou, TTou oxnuatifouv TV 8" éNIKa Kkal TTEPI-
€xouv Tnv aAAnAouxia YXXL (GST-AN-8-CT), Ta
otroia €dc1§av Tnv dueon mpdodean NG STATSB
otnv Tepioxn autr (Zxnupal, ouykpion diadpo-
Hwv 2,3 pe 4,5). MNeipdpata cuv-avoooKATAKPr-
MvIONG, TTapoucia Twv avTiowudTwy StatsB, G
kai flag (yia Tov 6-OR), amédei§av Tnv dueon oA-
AnAemidpaon Tou diyepous Twv GRy utropova-
Owv e Tov B-0TTI0€I0N uTTodoXEQ Kal TN dNuIoup-
yia evdg AsiToupylkoU GUUTTAGKOU METASU TwV
STATSB kai GBy. ZTnv TTapolca ueAETN atTodei-
XTNKE, €TTiong, 611 n evepyoTroinon Tou 6-OR TTa-
poucia Tou oTmogldoug TreTmdiou DSLET ) tng
Mop@ivng oe kuTTapa HEK293, ta otroia ek@pa-
Couv evdoyevwg TN STATSB Kail €Kouv €TTIHOAUV-

«— WT — «—AN-5-CT— GST

1 2 3 4 5 6
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O¢i poviya pe Tov S-otmoeIdr) uttodoxéa, odnyei
ae pwo@opuliwon Tng STATSB.

Ta amoteAéopaTta autd UTTOONAWVOUV TNV
utrapén véou pnxaviopou onuaroddTnong, oTov
OTT0i0 0 OXNMATIONOG TTOAU-TTPWTEIVIKWV CUW-
TAOKWV peTagu tng STATSB, Tou d-0TTI0EIBOUG
uttodoxéa Kal TpwTeivy O0TTwg o GRy utto-
povadeg Twv G mpwreivwov, odnyouv OTn Qw-
o@opuliwon Tou STATS5B petaypagikol Trapd-
yovTa o€ KUTTapa HEK293.
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Functional Complexes between &-Opi-
oid Receptor, GBy and STAT5B are Im-
plicated in STAT5B Phosphorylation
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SUMMARY. In the present study, we demonstrate that
activation of the &-opioid receptor (5-OR) with either
the d specific opioid agonist DSLET or morphine leads

to STAT5B tyrosine phosphorylation in HEK293 cells
stably transfected with the 3-opioid receptor and en-
dogenously expressing STAT5B. Moreover, we de-
monstrate, by pull-down experimentation, employing a
fusion peptide encompassing the C-terminal region of
the &-opioid receptor, that STAT5B interacts directly
with the C-terminal tail of the d-opioid receptor. On the
other hand, using a truncated version of the C-terminal
tail of 6-opioid receptor that lacks the first 26 amino
acids indicated that STAT5B interacts within helix 8 of
&-opioid receptor. Immunoprecipitation studies showed
that STAT5B co-precipitates with 8-OR, confirming the
interaction of STAT5B with the receptor. Additional co-
immunoprecipitation experiments indicated the direct
binding of GRy subunits to 3-OR and STAT5B. Collec-
tively, our data demonstrate that the ternary functional
complexes formed between 3-OR, GRy and STAT5B
after 5-OR activation mediate STAT5B phosphoryla-
tion.
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dappakoAoyikd Preconditioning otnv ATTOKpION TwV
EukapuwTtikwyv Kuttdpwv oto O&eldwTikG Stress:
Briua mmpo¢ BAua AgloAdynon tng MeBodoAoyiag

Euyevia X. MavvakoTrouAou™ kai AikaTepivn TU)\l\(étécx1

1Epyo(cnﬁplo Meipaparikng Papuakoloyiag, latpikh ZxoAn, MavemoTtipio ABnvwy, M.
Aaciag 75, 11527 ABAva, EAANGG, *MeTadidakTopikr) uTrTdTpo®og Tou IdpUpaTog Kpatikwy

YTToTpo@Iwv

FENIKA - ZKOIMNOx

Qg oeidwTikd stress (OS) opileTal n diarapa-
XN TNG 100ppoTTiag PETAEU TTPO-0EEIBWTIKWV Kal
AVTIOEEIBWTIKWY OUCIWV KAl OQEIAETAI OE AUENE-
vn TTapaywyn eAeuBépwv pICWwV A/Kal o€ aveTTap-
KEIO TWV KUTTOPIKWY QVTIOEEIBWTIKWY UNYavi-
opwv (1). 'Exer kataaTei TTAéov OTTOOEKTOG O
poAog Tou OS otnv TTaBo@uaioloyia TTOAAWV
aoBeveIwyY, CUUTTEPIAAUBAVOUEVWY TwY Kapdiay-
YEIOKWY voonudaTtwy, Tou cakxapwdn O1aBATN,
Twv véowv Alzheimer kai Parkinson, Tng mpo-
EKAQUYIOG, TNG PAEYUOVAG OE OPICUEVEG HOPPEG
Kapkivou kai Tng diepyaaiag tng yApavong (2).
Kard tnv amokpion Twv Kuttdpwyv ato OS, 101-
aiTepo evdlaPEPOV TTAPOUCIAZEl OrUEPA N MEAETN
TNG €mMidpacng QAPPAKOAOYIKWG OPATTIKWY OU-
olwv (@apuakohoyiké preconditioning) oTtnv
EVEPYOTTOINGN TTPOCAPHUOCTIKWY KOl TTPOCTATEU-
TIKWV KUTTAPIKWY WNYXAVIGPWY, Ol OTIoiol aTTo-
KTOUV onuagia KaTd Tn BepaTreuTIKr TTPOCEYYION
TWV VOONUATWV auTwyv. epiopiopéveg PEAETEG
TIPayaTOTTOIoUVTAlI O€ QVOPWTTIVO aipa, v Ta
in vivo TTeIpapaTika dedopéva TTpoEpyovTal Kupi-
WG atrd TeIpapaTodwa, 6trou n agloAdynon yive-
Tal HOVO pE PIOXNMIKOUG BEIKTEG Kal gival TTpa-
KTIK&G OUCKOAO va TTpoadiopicBei 1600 n emifi-
won katd to OS, 600 Kal Ol UTTOKEIYEVOI KUT-
TAPIKOi pnxaviopoi. O POVOKUTTAPIOG EUKAPUW-
TIKOG opyavioudg Saccharomyces cerevisiae
arroTteAei TTeipapaTikd TTPOTUTTO EKAOYAG OTIG ME-
AETEG TNG KUTTAPIKAG PapuakoAoyiag, emmeidn €i-
val amAdg, eUXpNOTOG, XOUNAOU KOGTOUG, TTOA-

AatrAaoiaderal Taxéwg Kal ol Baoikoi evOOKUTTA-
pIOI UNXAVIOUOI, N KUTTAPIKA dIgipecn Kal O pe-
TABOAIGNOG eu@avifovTal €EEAIKTIKWG TUVTNPNTI-
Koi peTagy Tng CUUNG KAl TWV OVWTEPWY EUKO-
PUWTIKWYV opyaviouwv (3). ZKoTrdg TNG HEAETNG
ATav 0 TTPOCOIOPIoUOS TWV BEATIOTWYV TTEIPANATI-
KWV ouvenkwv yia Tn digpelivnon Tng €TTidpacng
TOU @QappakoAoyikou preconditioning katd Tnv
atrékpion Twv KUTTdpwv oto OS oTtov S. Cerevi-
siae.

MEG©OAOAOQTIA

Mia 2nuepn amoikia Tou S. cerevisiae ATCC
2366 emwacOnke o€ 5Sml BpeTTIKOU UAIKOU
[YEPD: o¢ (w/v) 0,3% yeast extract, 0,5% myco-
logical peptone, 1% dextrose, Oxoid) oToug 27
°C yia 2 hrs ka1 0,1 ml Tng 1:10 apaiwong auTng
emwaoTnkav o€ TeAiké dyko 2ml YEPD oToug 27
°C yia 22 hrs (peTaAoyapiBuikA @aon) (4). Na
MEAETN TOU ATTIOU, KABWG Kal Tou I0XUpoU, eV du-
vapel Bavarn@épou OS, o1 kaANiépyeieg EAapav
KaTd TN pETOAOYapPIBUIK @Aong TNG avaTTTuéng
0,15-45 mM H2O,, yia 15 min - 3hrs. To @ap-
pakoAoyikd preconditioning TTpaypaToTroInOnKe
ME TNV €MWACN TWV KUTTAPWY TTAPOUCia Twv
KAQOGIKWY avTIOEEIBWTIKWY ouoIwv N-aKETUAO-
kuoTeivng (NAC, 30 mM) kai o&eidwpévng yAou-
Tabe16vng (GSSG, 0,5-2,5 mM) yia 1hr. H du-
vatoTNTa  ETTAYWYAS TTPOCAPUOCTIKWY  PNXAVI-
opwv oe emakdAoubo 1oxupd OS diepeuvnOnke
Me TNV uttoBoAR Twv KUTTApwv o€ 1,5 mM H20;
perd 1o AmMO OS 1 @apuakoAoyikd stress. H



amméKpIon TWV KUTTAPWVY TOU OCOKYXOPOMUKNTO
agiohoynOnke pe TN €makoAoudn 1IKavoTNTa TTOA-
AatmAaciaopou Toug (Blwoiydtnta) o€ deiypata
TWV KOANIEPYEIWV TTOU ETTIOTPWONKAY, YETA aTTO
KataAANAn apaiwaon, o€ TpuPBAia pe oTeped Ope-
Tmkd UAiké [YA: YEPD kai 1,5% (w/v) yeast
agar, Oxoid] kal katauétrpnon Tou apiBuol Twv
AaTToIKIWV TToU oxnuaTtiodnkav (CFUs) petd atmod
emwaocn 48 hrs. O apiBudg Twv CFUs oe kdBe
TpuBAio ekppdotnke wg % Twv CFUs oToug
MApTUpEG, o1 otToiol BewprBnke OTI ekPpAlouv
BiwoipétnTa 100%. Q¢ pdpTupeg opicTnkav ol
KOANIEPYEIEG JETAAOYAPIOUIKAG @AONG OTIG OTTOI-
€g Oev gixe yxopnynOei omroiadAmrote oucia. To
K&Oe Treipapa eTavaAfeonke TouAdxioTov 3 @o-
pPEG Kal TOUAdIoTOV 2 TpuBAia €TTIOTPWVOVTAV
yla KaBe Seiyua.

AMOTEAEZMATA - XYZHTHZH

210 S. cerevisiae, 10 OS TPAYHATOTTOINONKE
ME €TTWACN TWV KUTTAPWV Trapoudia Tng ogel-
OwrTIkAG ouagiag HxO2 kal n amokpion Twv KuT-
Tapwv TTPOoadiopioTNKE PEow TNG BiwaoiudTnTaG,
n otmoia armoteAei afiémoTo Kal diEBvwg arro-
0ekTO OeikTn aglohdynong piag Trapéufaong o€
€vav KUTTapikd TTANBUopd. Zopewva pe n PBI-
BAloypagia, n BIWCINOTATA OTO COKXAPOMUKNTA
MTTOPEi va TTPOCdIOPIOTE PME XPWON TwV KUTTA-
pPWV PE KUavd TOU HEBUAEvVIOU, PE NUITTOCOTIKO
TTPoCdIopIoud Tou TTOAAATTAQCIAoUOU PETA OTTd
emmioTpwon o€ TpuBAia dlaipeBévia o ioa TuN-
pata (streaking) A pe TNV KatapéTpnon TNG IKAVO-
TNTag oxnuatiopou CFUs og YA (5,6). H xpwon
ME Kuavo Tou peBuAeviou, av Kal €UKOAN, ypryo-
PN Kal OIKOVOMIKA, dev e@apuoabnke TEAIKA Adyw
NG UWNANG ouxvoTtnTag eu@Aviong Wweudwg ap-
VNTIKWY ATTOTEAECUATWY, Ta OTToia atmoddbnkav
oTn XNUIKA oAAnAetTidpaon petagu TnG XpwoTi-
KAG Kal Twv ogeIdWTIKWY ouaiwv (7). H nuitro-
OOTIKA €KTIUNON TOU TTOAAGTTAQGIOCHOU TWV KUT-
TAPWYV, av KAl ETTETPETTE TNV TAUTOXPOVN HEAETN
MEYAAou apIBPoU BelyPATWY Kal €iXe APIOTN €TTO-
vaAnyiuétnta Kol uywnAf euaicbnoia, n €di-
KOTNTA TNG ATAV XOUNAR PE ATTOTEAECHA N €QApP-
Moy TnG peBOdou va TreplopioBei oe TTIAOTIKG
TTEIPAPATA yia Tov EAEYXO (screening) TnG axéong
0oong-atmoteAéopaTog. BEATIOTN KpiBNnke n KaTa-
péTpnon TnG IKavoetnTag oxnuatiopou CFUs,
eTeIdn €ixe dpiotn emavoAnyiuétnTa, UWPNAr €u-
aioBnoia, aAAd kai €idikéTNTA. H avelpeon Tng
KAaTtdAANANG apaiwong, OI0QOPETIKNAG yia KABE
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Oeiyya, TTouU ETTETPETTE TNV AVATITUEN METPICIPOU
apiBuou CFUs og kd&Be TpuBAio nrav évag atmod
Toug PBaoikoUg Treplopiopolg oTn peBodoAoyia.
MeyaAUTtepog Twv 100-300 apiBudg atmoikiwy dev
Arav duvatd va petpndei 1600 Adyw aAAnAoeTTi-
kK@Auyng Twv CFUs | oxnuatioyou 1amnTa 600
Kal TNG TTapouCiag dUaBIGKPITWY HIKPWY OTTOIKI-
wv. MikpdTepog apIBudg TTEPIdPIfe TNV agIoTTI-
OTia TWV OTATIOTIKWY AVOAUCEWV.

O1wg yia kaBe treipapaTtikd TPOTUTIO, £TOI1 Kal
n digpelivnon Tou QapuakoAoyikoU precondition-
ing OTO OOKXAPOMUKNTA TTPOUTTOBETEN TNV UpPEDN
TWV BEATIOTWY TTOPAPETPWY TTOU TTPOCDIOPIJouV
1600 TO £v duvdauel Bavatngopo, 660 Kail TO ATTIO
OS, o1 oTroieg cival dIAPOPETIKEG yia KABe OTE-
Aexog. Katd 10 10Xupd OS, n amodekTh Biwol-
potnTa opiotnke o 10-30%, €101 WOTE va gival
duvart n avixveuon Oxi HOVO QVTAYWVICTIKWY
OAMA KOl OUVEPYIKWYV OpACEWV JE AUTA TOU
H202, péow avénong f epaItépw peiwong Tng
BiwoiudétnTag, avriotoixwg. To H202, o€ ouykev-
Tpwoelg 0,45-45 mM, peiwoe Tnv IKavéTnTa TTOA-
AatTrAaciaopoU Kal TN BIwoINoTNTA TWV KUTTA-
pwv, n dpacn Tou NATAV OOCOELAPTWHEVN KOl
XPOVOECAPTWHEVN KOl QVIXVEUBNKE TOUAAYXIOTOV
30 min petd TN xopriynon Tou. H Biwoiyétnta
Kupavenke amd 5014.3% peETA aTmd €TTWOCN ME
0,45 mM H20, yia 1hr £éwg <1% mapouacia > 4,5
mM H>0O, yia 1hr. Ettiong, n xopriynon 0,45-4,5
mM H2O2 0dnynoe otnv gu@Avion TTOIKIAOU HE-
yéBoug CFUs. Me Bdon 1a mmapamdvw, wg BEA-
TIOTEG TTEIPAMPATIKEG OUVONKES Ioxupou OS etmi-
AéxBnkav n emwaon Twv KUTTdpwyv oe 1,5 mM
H202 kai yia 1hr. Ocov agopd 10 ATMO OS, n
aveupeon TWV KATAAANAWY CUYKEVTPWOEWY TwV
OLEIDWTIKWY  OUCIWV  €UQAvIoE  EBOBOAOYIKG
TTPORAAMATA TTOU TTPOEKUYAV ATTO TO YEYOVOG OTI
pia o&eIdwTIKA oucia g€ 000 XAUNAr OUYKEV-
TPWON Kal av XopnynOei, €ivar duvatdév va eu-
Qavioel TOgIK Opdon. Merd amd pia oeipd
OXETIKWV TTEIpaudTwy, n emwacn pe 0,15 mM
H202 yia 1hr, 61mou n Biwoiydtnta frav 70-90%,
€0€1Ee TN PEATIOTN OTTOKPION yia Tn PEAETN TOU
nmou OS.

TéNog, 1O TreIpapaTIKG TTPOTUTTO agloAoyr|Onke
e Tn Oievépyeia @apuakoAoyikou precondition-
ing pE TIG KAAOOIKEG avTIoEeIdwTIKEG ouaieg NAC
ka1 GSSG. g ouykevipwoaoelg 30 mM kai 0,5-2,5
mM, avrioToixa, o NAC kai GSSG oxedov Tpi-
mAaciooav TN PBIWOINOTATA TWV KUTTAPWY WETG
amd 1oxupd OS CUYKPITIKA HPE QUTA TWV KUT-
Tdpwv Tou UTTOBABNkav oe OS Xwpig TTpon-
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ynBév @apuakoAoyikd preconditioning, TTPOKGAE-
ogav, dnAadn eTaywyn Twv TTPOGAPUOCTIKWY UN-
XOVIOPHWVY €vavTl €mmakoAouBou 1oxupol OS,
ammoTéAeopa TToU ATAV CUPQWVO peE Ta PiBAIo-
YPa®IKa dedopéva (9).

SUNTTEPOCHATIKG, O BEATIOTEG TTEIPAUATIKEG
ouvOnkeg yia Tn digpelivnon Tng €midpacng Tou
@apuakoAoyikoU preconditioning katd Tnv amrd-
Kpion Twv KuTTdpwv Tou S. cerevisiae ATCC
2366 oto OS, 6mwg TTEPIypd@ovTal 0€ auThH TN
MEAETN, eAayioToTToloUV TNV TMOAvOTNTa EUPAVI-
ong Weudwg BETIKWV Kal apVNTIKWY ATTOTEAETUA-
TWV.
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SUMMARY. Cellular damage caused by free radicals
is referred to as oxidative stress (OS). OS is implicated
in a number of pathophysiological states, including
cardiovascular diseases, diabetes, Parkinson’s and
Alzheimer disease, inflammation and cancer, as well
as in ageing processes; their progress being frequently
modified by the pharmacological modulation of the OS
response (pharmacological preconditioning). The aim
of this study was the in process validation of meth-
odological issues that arose during the investigation of
the effect of pharmacological preconditioning on the
OS response. Experiments were carried out using the
unicellular eukaryote Saccharomyces cerevisiae ATCC
2366, which is an accepted experimental model for the
characterisation of the highly conserved stress re-
sponse. Various concentrations of the oxidizing agent
H,O, were administered for different time periods. The
OS response was evaluated by determining cell viabil-
ity via the ability of yeast cells to form colony forming
units after the OS. However, prior to reaching firm
conclusions on the consequences of the response in
eukaryotic cells, the optimal experimental conditions
needed to be determined “in process” for the elimina-
tion of false positive and false negative results. The
optimal experimental conditions were established as
follows: (a) for the lethal OS, incubation of post-loga-
rithmic yeast cultures in the presence of 1.5mM H,0O,
for 1h; (b) for the mild OS, incubation in the presence
of 0.15mM H,O, for 1h. The validity of these conditions
was confirmed through the investigation of pharmacol-
ogical preconditioning with the classical antioxidants N-
acetyl-cysteine and glutathione.
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MeAETn 2uoxémiong Koivwv TToAUPOP@QICHWY TwV
Fovidiwv GST T1 kar GST M1 pe tnv Avtatmokpion
AucAimdaipikwv AcBevwy otnv AtoppacTaTivn

Avtwvng F00A0g1, Mapia Koopiéouz, AfunTtpa MoAuBc’f, Nidva d>|6(’xvr]3,
AtréoTOAOG XO(TCr]Tc’))\log2 Kal BaglAikn Mr’]pTcrou1

'Epyaotripio Mepaparikic Pappakoloyiag, “Epyactipio Mevikiic Bioloyiag, ApiaTo-
TéAeio Mavemotiuio, Osooalovikn, EAAGS, 21" Mpomraudeutikry Mabohoyikr KAIVIKE
Noookopeiou AXETA, ©scoalovikn, EANGG

EIZArQrH - ¥KOrnozx

O1 S-Tpavogepdoeg NG yAoutabeidvng (GSTs)
gival OIKOyEvela avTIOEEIBWTIKWY evUPWV TTOU
KataAUouv Tn BIOPETATPOTIA QAPUAKWY Kal EEVO-
BloTikwv TTapayéviwy. AUo KoIvoi TTOAUUOPQI-
opoi ota yovidia GST T1 kai GST M1 €xouv
ouoxeTioTel  TeAeuTaia pe  augnuévoug OeikTeG
@AeypovAg kai AImmIdIKNG uttepogeidwang o€ daro-
Ma e oakxapwodn diapATN (1) kal pe Tov Kivouvo
aTeE@aVIaiag vOOOU Kal EUPPAYUATOS TOU HUO-
kapdiou (2). Zta TTAaiola Tng avalnTnong yeve-
TIKWV TTapayovTiwy TTou SlaQopoTTololV TNV av-
TaTmOKpIon QUCAITTIOAINIKWY aoBevwy oTn Bepa-
Treia pe oTaTiveg Kar dedopévou OTI OTIG TEAEU-
Taieg éxouv atrod0Bei Kal avTIQAEYUOVWOEIG, KO-
BW¢ Kal avTIoEeIdWTIKES 1810TNTES (3), digpeuvi-
oaue TNV TOav cuoxX£ETiIon avapecoa OTn KATa-
vou Twv  TToAupop@Iopwy  GSTT1-1/0  kai
GSTM1-1/0 kai oTig HETAROAEG o€ AITTISAIUIKOUG
OcikTeg META aTrd Bepartreia e atopPaaTaTivn, O€
opdada agBevwyv amrd T Bopeia EAAGSa.

MEG©OAOAOTIA

Ta YXopoKTNPIOTIKA Twv 0a0Bevdv Katd Tnv
évapén TG PeAETNG TTapouaidlovTal atov livaka
1. OMAol o1 aoBeveig eEetdoBNKkav oTa EEWTEPIKA
latpeia Tng 1™ MpomraideuTikig KAIVIKAS Tou No-
ookopeiou AXEIA (NoéuBpiog 2004 — Mdiog
2006) ka1 uttoBAnBnkav oe Bepatreia pe 10 mg
aropBaacTarivn, Amag nuepnaiwg, yia 12 ¢BOoud-

0eg. Kpimpia ouppeToxng otn PEAETN: XOANOTE-
poAn (CHOL) >200 mg/dL, LDL-xoAnotepdAn
(LDL-C) >130 mg/dL, TpiakuhoyAukepdieg (TG)
<250 mg/dL. Kpitfjpia atrokAeiopou: aoTabng/un
eAeyxouevn oTepaviaia vooog, OeuTEPOTTABNG
duoAhimidaipia, cakyxapwdng diaBATng, diatapay-
pévn NTTaTIKA 1) vePpikn Asimoupyia. Kavévag amréd
Toug aoBeveig dev gixe AdBer avTIAMMSIKA 1 avTi-
UTTEPTAOIKN aywyrn oTo TTapeABov. O yovoTuTi-
KOG €Aeyxog Twv TToAupop@iopwv GST M171-1/0
kKal GST T1-1/0 d1egnx0n, 0TTwg £xel TrEPIyPAPE]
mpoéoata (4). H avdAuon Tng ouoxéTiIong Twv
TTOAUMOPQPIOUWY HE TIG OIAPOPEG OTA ETTITTEDO
TwV AMTISiWV Kal AOITTWV €£PYAcTNPIOKWY TTapa-
METPWV £YIVE PE PIa OTATIOTIKA HEB0SO avaAuong
NG ouv-diakupavong (ANCOVA) xpnoiIgoTroliwy-
Tag TNV nAKKia, T0 @UAO, TO KATTVIOPO KOl TNV
UTTOPEN apPTNPIAKNG UTTEPTACNG WG CUUUETARAN-
TG (SPSS 12.0).

AMOTEAEZMATA - XYZHTHZH

Metd amé 12 ¢Bdouddeg BepaTreiag TTapou-
OIG0TNKE OTATIOTIKA ONUAVTIKI €AGTTWON OTIG
Tipég CHOL (36,8%, P <0,0005), LDL-C (49,1%,
P <0,0005), TG (22,5%, P <0,0005) kai arro-
Airotrpwreivng apoB (33%, P <0,0005). O1 yeta-
BoAég Twv Tiywv HDL-xoAnotepdAng (HDL-C),
ammoAimotrpwteivng  apoA-l kar  C-avmidpwoag
mpwTeivng (CRP) dev ATAV OTATIOTIKA GNUOVTIKEG
0TO OUVOAO TWV aoBevWY, EVW dIA0TPWHATWON
oupgwva pe Tov GST yovoTutro £0€1EE onuavTi-
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KR emidpaon Tou TToAupop@icuou GST M1-0 otn
peTaBoAn Twv emmédwyv apoA-l (Mivakag 2). H
auénon Twv emTTEdWVY TNG apoA-l €xel TpoTaBei
OTI EAATTWVEI TO OLEIBWTIKO OTPEG KAl TNV €KTACN
TNG evOOAYYEIOKAG PAEYUOVAG OE aoBeveig uywn-
AoU kivdUvou yia kapdiayyeiak vooo, TToavov
MéOw €voG pnxaviopou avadiauépewaong Twv
owuaTidiwv TG HDL Ttou 0dnyei o€ evioxuon
TWV avTiadnpoyevwy IBIOTATWY QUTWYV TwV AITTO-
TpwTEiVWV (3). ZUVETTWG, IO gpunveia Twv
atmoTeAeOPATWY TNG TTapoloag PEAETNG eival OTI
n Oeparreia pe xaunAés (10 mg) dooeig arop-
BaoTarivng evdéxeTal va euepyeTei 1IBIaiTepa duo-
AmdaipikoUg aoBeveig TTou @épouv Tov GST M1
null yovétutro.

Mivakag 1
XapaktnpioTik@ SucAImIdaiuIKWY aoBevwy Kartd tnv
Evapén g peAETNS

2UVOAIKOS apIBuog aobevwy 55
HAikia, €n 49,349,7
dUAo 27 avdpeg, 28 yuvaikeg
BMI, kg/m? 27,8+3,1
KamvioTég 45,5%
YTrepTOCIKOI 52,7%
CHOL, mg/dL 284,24+25,9
LDL-C, mg/dL 199,71+26,1
HDL-C, mg/dL 50,71+13,0
TG, mg/dL 167,73153,9
apoA-l, mg/dL 132,2+24,1
apoB, mg/dL 140,9+23,0
CRP, mg/L 0,46+0,69
GST T1 1: 80,8%, 0: 19,2%

GST M1 1: 56,6%, 0:43,4%

Mivakag 2
MeraBoAég ora emireda amoAmompwreivwv perd
Xopriynon aropBaorarivng

lovérumo¢  n apoA-| apoB
GST T1 52 0,9+24,0 -47,2+23,9
1 42 1,8124,2 -47,0+24,1
0 10  -3,1423,8 -48,2+24,0
P 0,567 0,891
GST M1 53 0,5+¢23,9 -47,3+x23,6
1 30 -5,7+20,3 -42,4+26,2
0 23 8,56+26,3 -53,7+18,4
P 0,031 0,084
0,046* 0,227~

*MNpocapuoopévn TIUA PE TN XPAon TnG NAIKiag, Tou @U-
Aou, TNG UTTEPTACNG KOl TOU KATIVIOUOTOG WG OUMUETO-
BANTWV.
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An Association Study of the GST T1
and GST M1 null Polymorphisms
with the Response of Greek Dyslipi-
demic Patients to Atorvastatin
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Medical School, Aristotle University, Thessalo-
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Key words: GST T1 genes, GST M1 genes, poly-
morphisms, atorvastatin, dyslipidaemia, Greek
patients

SUMMARY: The objective of this study was to exam-
ine the possible association of the GST T71 and/ or
GST M1 null polymorphisms with the lipid response of
Greek patients to atorvastatin. Lipid levels were deter-
mined at baseline and following 12 weeks of treatment
with a daily dose of 10 mg atorvastatin. Treatment
resulted in statistically significant decreases of total
cholesterol, LDL-cholesterol, triacyglycerols and apoB
serum levels. While no statistically significant in-
creases were detected in the total cohort of patients
with respect to either HDL-cholesterol or apoA-I levels,
the latter appeared to be significantly increased in
those patients which carry the GST M1 null genotype.
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TpoTtrotroinon Tou Hmmatikou MetaBoAiopou Tng Te-
OTOOTEPOVNG Kal MTToUOUPAAOANG PETG aTTO 'EKOE-
on o€ Stress

Eudyys)\og Mavayiwtng Aaom)\c'n'rou)\og1, Magnus Ingelman-

Sundberg?, _Matti A. Lang , Mapiog M(:(pcé)\og1 kal  Mapia
vaomvm
Epvacmplo CDapuaKo)\ovlag, latpikiy ZxoAn, MavemoTAiuio lwavvivwy, lwavviva GR-

45110, EAANGG. %Karolinska Inst|tutet Dept of Physiology and Pharmacology, Medical
School, Stockholm, Sweden ®Division of Biochemistry, Faculty of Pharmacy, University

of Uppsala, Box578S75123, Uppsala, Sweden

EIXAFQrH

Ta évfupa TTOU QVIKOUV OTIG UTTOOIKOYEVEIEG
CYP3A, CYP2A, CYP2C ka1 CYP2D cuykataAé-
YOVTQl OTIG ONUAVTIKOTEPEG ICOUOPPEG KUTOXPW-
MATWYV TTOU EUTTAEKOVTAI OTOV NTTATIKO WETAROAI-
OhO TTANBWPAG PapUAKWY Kal TOEIKWY OUCIWV
KOl WG €K TOUTOU €TTNPEACOUV TNV ATTOTEAECHATI-
KOTNTA Kal TOEIKOTNTA TWV QOPHAKWY TTOU HUETO-
BoAiCovralr amd autd. Mavw ammd 10 60% TWwV
OUVOAIKWYV KUTOXPWHATWYV TToU eK@pdlovTal 0TO
ATTap avrkel otnv utroolkoyéveia CYP3A, Ta
otroia euTTAéKovTal, JETAEU AAAWYV, OTN YETABOAI-
KN €VEPYOTTOINGN XNMUIKWV KAPKIVOYOVWY, OTTWG
o1 apAaroiveg B1, 10 7,8-810AIKO TTAPAYWYO TOU
Bevlo(a)Trupeviou, TO VITPOXPUOEVIO, TO QMIVO-
XPUCEVIO Kal O XNUEIOBEPATTEUTIKOG Trapdywv
pHop@oAivodopoupTrikivn (1,2). Or Icopop@PES TwV
KUTOXPpWHATWV TnG utrooikoyévelag CYP2D peta-
BoAiCouv TrepiTrou 10 20% TWV CNUAVTIKOTEPWV
OUVTOYOYPOAPOUPEVWY  QAPUAKWY, OTTWG  Kal
TTOAAG GAAa @dappaka Ta oTroia akdun Ppioko-
vTal aTo oTédlo TnNG avdmTugng. Metafu autwy, o
peTaBOAIoNSGS Twv @aivoBelalivwy, TG aloTTEPI-
00ANG ka1 NG pIoTTEPIdOVNG, VEUPOANTITIKWV
QPOAPUAKWY, EAEYXETAI OTO ATTOP ATTO AUTO TO KU-
TOXpwUa (3). MponyoUpeveg peAETEG £DeIEav OTI
0l KOTEXOAQMIVEG KOI TG CUCTHPATA TTOU OUVOE-
ovTdl PE TOUG QVTIOTOIXOUG UTTOOOXEIG EUTTAE-

KovTal OTn pUBUIoN TNG €KOPACNG TWV KUTOXPW-
patwv CYP1A1, CYP1A2, CYP2B1, CYP2B2 kai
CYP2E1. Zuykekpipéva, PEIWON TWV KEVTIPIKWV
KaTexoAauIvwy Kal €18IKG TNG vopadpevaAivng i
OE0EUCN TWV KEVTPIKWY O4-0OPEVEPYIKWYV UTTO-
doxéwv, augnoe Tnv ékepaon Tou CYP1A2 kai
CYP1A1 ot ouvBnkeg eaywyng pe B(a)P (4,5).
H Baoikh €kepaon Twv  KUTOXPWHATWV
CYP2B1/2 kai CYP2E1 emiong petaBaAAeTal pe-
TG a1Td PAPPAKOAOYIKOUG XEIPIOUOUG TTOU TPOTTO-
TTOI00V TIG KOTEXOAQUIVEG 1] TOUG adPEVEPYIKOUG
uttodoxeig. AgiCel va onuelwBei 611 TNV TTEPI-
TITWON QUTWV TWV KUTOXPWHATWY, 0 pOAog NG
VTOTTOMIVNG Kal CUYKEKPIPEVA TwV Do-utrodoyéwv
gival TTOAU onuavTikOG. ZTnv PEAETN auth Ole-
peuvABNKe 0 POAOG TOU WUXOAOYIKOU stress aTnv
pubuion Twv Kutoxpwpdatwy CYP3A, CYP2A,
CYP2D ka1 CYP2C o€ Atmap emipluwy.

ME©OAOAOQTIA

2Tn MEAETN auTr XpnoIdoTroiInénkav apoevIKoi
eviAikol ettipueg Wistar (Kuo/loa/rr), nAikiag 2-3
pnvwv. H Beppokpacia Tou TTepIBdAAovTOg dia-
TnpouvTav oTaBepr (20 °C) Kal UTTHPXE KUKAIKA
evaAhayr ewTég/okdToug ava 12 wpes. H Tapo-
X UdaTog Kal @ayntoU yia Ta TTEIPAPATOlWA
nrav ad libidum. OAa Ta TEIpdpaTa oTa TTEIPa-
poTolwa £xouv eAeyxBei kal eykpiBei aTTdé TNV TO-
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KA €MTPOTIH, evw n €£peuva éxel dieCaydei
oUpewva pe TIg Eupwraikég diatdgeig mepi NG
XpPong Kair  @PovTidag Twv  TTEIPAPATOlWWY
(86/609-EEC).

2€ QUTA Tnv €peuva XpnolhoTtroindnkav 6 €1Ti-
MUeG avda opdda. Or emigueg TToU UTTORARBNKAV
oe stress mapépeivav utré TepIopIoud (restraint
stress) yia 5 ouvexeig nuépeg kar yia 60 Aetrta
TNV nuépa. Tnv 5" nuépa Tou TTEIPAUATOC Ol
ETMiPUEG BUOIAOTNKAV KOl TUAPOTO ATTATOG a@al-
pPEBNKav yia TNV ammouévwaon Jikpoowuatiwy. Ol
OpaoTIKOTNTEG TwV KuToOXpwudaTwy CYP3A1/2,
CYP2A, CYP2C ka1 CYP2D1/4 rpoadiopioTnkav
pe Texvikég HPLC, omwg Trepiypdgovrtal amd
Toug Westlind et al. (6) kai Crespi et al. (7), avri-
oToixa. 21n mepimtwon Twv CYP3A1/2, CYP2A,
CYP2C xpnoiyotroiibnke w¢ utmdoTpwua N TeE-
oTOOTEPOVN Kal aTnV TrepiTTTwaon tou CYP2D1/4
n Ymou®oupaAoAn. Me Western blot £yive n ava-
Auon Twv Tpwreivwv. Ta dedopéva agioAoynon-
kav ye ANOVA kai avTtioToixo t-test.

AMOTEAEZMATA - YZHTHZH

Ta amoteAéoparta €deifav 0TI TO stress augnoe
Ta emimeda NG UBPOEU-UTTOUPOUPAAOANG, TNG
6[B- Kal 70-udPOEU-TEOTOOTEPOVNG, EVW OEV E£TTN-
péace Ta emiTreda TNG 2a- Kal 16a-udpou-TeaTO-
oTepdvNG. O1 YETABOAEG OTA ETTITTEDA TNG TTPWTEI-
vng akoAouBnoav ekeiveg TNG evCUMIKAG OpaaTi-
kOTNTag. Paiveral o1 TO stress evioxUel TNV €k-
@paon Tou Kutoxpwpatog CYP2D1/4 1Tou Kata-
NOgl 1O peTaBOAIOPO  TNG  PTTOU@OUPOAGANG
(P<0,05), Tou kutoxpwuatog CYP3A1/2 trou ¢i-
val utreubuvo yia To oXnUaTioud g 6B-udpogu-
TeaTooTepovng (P<0,05) kai tou CYP2A oTo

OTTOI0 OQEIAETOI O OXNUATIONOG TNG 7a-udpofu-
TeaTooTePOVNG (P<0,001). To stress atmodeikvue-
Tal YO P oKOUn @opd OTl va gival pUBMIOTIKOG
Tapdywv TNG €kPpacng ev{UPwWY PETABOAICUOU
POPUAKWY Kal TOEIKWY OUCIWYV, TTOU WPTTOPEl va
TTapepPaivel GTNV ATTOTEAEOUATIKOTNTA TNG Qap-
MOKEUTIKAG aywyng, aAAd Kal OTnvV QapUOKOTO-
gikotnTa
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Ouadeg OH-umroupoupaloAn 2a-OH-rearoarepovn 6B-OH-teaTooTepd- 16a-OH-1eaT00TEPS- 7a-OH-TEOTOOTEPS-

v pmoles/min/mg  vn pmoles/min/mg

v pmoles/min/mg

Fluoroscence x10°%/  pmoles/min/mg
min/mg Tpwreivne mowreivng TowTeivNg TEWTElvNG TEWTElvNG
Control 2,5+0,2 925,9 + 47,3 804,3 +42,7 951,8 + 65,9 515,8 + 58
Stres 3,4+0,3* 959,6 + 87,5 1053,5 + 103* 917,9 + 83,3 1042,1 £ 60.7***

Stress Modifies Testosterone and
Bufuralol Metabolism in the Rat
Liver
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SUMMARY. Cytochromes CYP3A, CYP2A, CYP2C kai
CYP2D are involved in the metabolism of numerous
drugs and toxic compounds, such as environmental
pollutants, pre-carcinogens and carcinogens. Stress
increases the vulnerability of the exposed organism in
developing cancer and immune diseases. The present
study investigated the effect of psychological stress in
the regulation of the afore-mentioned drug-metaboliz-
ing enzymes. For this purpose, repeated restraint
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stress was employed as experimental model of stress.
The data showed that stress up-regulated the bufuralol
1’-hydroxylase, 7a-, and 6b-testosterone hydroxylase
activities that are catalysed by cytochromes
CYP2D1/4, CYP3A1/2 and CYP2A, respectively. In
contrast, stress did not affect 2a- and 16a-testosterone
hydroxylase activities. Changes in apoprotein levels
followed those of enzymatic activities. It appears that
stress may modify the expression of several significant
drug-metabolizing enzymes, thus affecting the effec-
tiveness and toxicity of the drug therapy.
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H AvaoTaATik ) Apdcon Twv un 21EPOEIdWV AVTIQAELY-
MovWwOwvV Papudkwv oTtnv lNMwpwon Twv Katay-

MATWV

Abkog XapdAautrog kal Mupwvidou-TlouBeAékn Mapia

EpyaoTtrpio ®appakoroyiag, latpikhy ZxoAn, ApiototéAeio MavetmioTApio, @ecoalovikn,

EAGC

EIZAIFQrH

Ta pn otepoeidf avTipAeypovwdn @apuaka
(MZA®) xpnoipotroiolvTal yia TiG EAG 1010TNTEG
TTOU TTPOCQPEPOUV: avaAynaia, avTiQAeypovwdn
dpdAon KaI TITWON ToU TTUPETOU (QVITTUPETIKA). Ei-
val avaoToAeig Tou evqUpoOU  KukAooguyevaon
(loopop@ég COX-1 kai COX-2) utretBuvou yia Tn
METATPOTTH TWV TTPOCTayAavdIvwy atrd To apaxi-
O0VIKO 08U (pwo@oNdIKA TTpoéAeucn). H COX-
1 €ival utrevBuvn yia Tnv TTapaywyry TTPOCTA-
yAavdIviov TTou TTPOOTATEUOUV TO YAOTPIKO BAev-
vOyOvo, €TTAYOUV TNV KOAR AgIToupyia Twv ve-
PPWV Kal Twv aigotreToAiwy (Trapaywyry 6pou-
Bo&aviou Az). H COX-2 cupfdAAer otnv TTapa-
ywynh TpocTayAavdivwyv TTou PeCoAafouv oTn
@AeyuovA, Tov TTOVO Kal TN VEQPIKA AgiToupyia
(¢xkpion pevivng). Ta MEZA® guvTtayoypagouvtal
eUpEwg oTnV Kabnuepiviy KAIVIKA TTPAgn Tapda Tig
QVETTIOUUNTEG EVEPYEIEG TTOU TTAPOUCIAlouv (ya-
oTpoppayia, TETTIKA €AKn, ayyelooidnua K.T.A)
(1,2).

XPHZH TON KAAZIKON MZA® XTHN MNQPQZH
KATATMATQN

H eTouAwon Tou kKatdypartog atroteAei diadika-
oia TTou puBuicetal Ao TOTTIKOUG KOl PN TOTTI-
KoUg Trapdyovteg. MepihapBdvel Ta €A oTadIa:
(a) Onuioupyia BpduBou Kal CUGCWPEUCTN HO-
Kpo@aywv (B) Ta vekpd AKPA TOU KOTAYHATOG
atroppo@ouvTal aTrd 00TEOKAAOTEG KAl dnuIoup-
yio Tou KAGAou €vTOG TOU QIYOTWHATOG Kal TNG
€VOOUUEAIKNG KOIANOTNTAG (Y) OXNUOTIOUOG 0OTITN
10TOU ONMIOUPYWVTAG YEQUPEG HETAEU TwV OXI-

OMWV TOU KATAYUOTOG, (O) CUMTTANPWGN TWV YE-
QUPWV (€) TEAOG, avadiaudpewaon Tou ooToU Kal
TTAPOUCIa TNG QUGIOAOYIKNAG MIKPOOPXITEKTOVIKAG
Tou ooTou (Eikéva 1) (3,4).

H xprion Twv kAaoikwv MZAD otnv avTIHETW-
TToN Tou TTOVOU KaI TNG QAEYPOVAG OE KATAYUa-
T, 0€ OANIKEG QTTOKATAOTACEIG 1I0XUOU Xwpig Plo-
Aoyiké TOIPEVTO, O TPAUUOTIONOUG HOAGKWV
Mopiwv Kal GTTOVOUAIKAG OTAANG TTapapével BEua
ap@iAeyduevo. Meléteg deixvouv TTwG o1 ouaieg
IvdéopeBakivn, varrpoEvn, SIKAOPEVAKN KOl KETO-
POAGKN €TmIdPOoUV avaoTOATIKE OTOV QvAYEVVN-
TIKO punxaviopod Tou ooTou. EmBpaduvouv Tn dia-
dIKaoia ammokaTdaTaong Tou 00ToU, avacTEAAOUV
TNV avadiauopewaon Tou Xapepolavou SIKTUou,
ME OTTOTEAECOUA VO €XOUME MIKPR €vaTtoBeon
avopyavwyv oAdTwy (5). Ta MZAD kai 1Idiaitepa n
KETOPOAGKN avaoTéAAEl Kal KaBuoTepei TN dnuI-
oupyia véou oaToU auavovtag 1ol Katd 5 @o-
pég TNV mMBavoTnTa eP@dviong WeudodpBpwang
(5,6).

XPHZH TON NEQN COX-2 ANAZTOAEQN ZTHN
NAQPQ>H KATATMATQON

MeAéteg o€ Cwa epyaoTnpiou eUTTAEKOUV Kal
TOUG VEOUG eKAEKTIKOUG avaoToAeig Tng COX-2
(ko&iuTtreg) 61TOU PaiveTAl Va €XOUV TNV idIa EVEP-
yela oTa 00Td pe Ta KAaoikd MZA®, Ta otroia
avaoTéAAouv Tn dladikagia eToUAwong Kai dnui-
oupyiag véou oaTou. Ev ToUTOIG dev €xouv Bpebei
akOun €TAPKA OTOIXEiO TTOU VO OUCXETICOUV TN
un avadiaudép@wan Tou ooTou Kal TN XpHon Ko-
giumwv oe kardypata (5,7). O avaocToAgig Tng
COX-2 ouvrayoypagouvtal amd Toug €1dIKoUg



yIQ TNV QVTIMETWTTION TOU TTOVOU WETA OTTo KA-
Kwon. Ymapxouv povo evdeielg péow dlayovi-
Slakwv povTéAwv Cwwv gpyaoTnpiou (null COX-
1, COX-2) kal eAAXIOTWV avadpOouIKWV HEAETWV
oe aoBeveig (retrospective studies) (8-10). 'ET1oi n
XOPrynon Twv eKAEKTIKWV avaoToAéwyv Tng COX-
2 Ba mpétmel va atto@elyeTal (5).

ZYMMNEPAZMATA

H xprion twv MZA® civalr au@iAeyduevn éoov
agopd 10 Béua TTWwpwong Twv Katayudatwy. Ol
MEAETEG TTOU €xOUV Yivel 0€ KAIVIKA TTEQIOTATIKA
gival eAAYIOTEG Kal €XOUV KUPIWG TO XAPAKTH PO
avadpopIknG MEAETNG. O1 peAéTeg oe Cwa epya-
atnpiou utrodeikvUouv Tn un Xoprnynon MZA®
KATd TNV TEPiodo €TTOUAWONG TWV KATAYUATWV.
Mepaitépw peAéTeg Ba dlaAeukdvouv TOUG POpPIO-
KOUG UNXAavIoPOUG TNG avaoTaATIKAG dpdong Twv
MZA® oTnv avadiopydvwaon Tou ootol OTa KO-
Tayuara.
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The Inhibitory Effect of Non-steroidal
Anti-inflammatory Drugs in Fracture
Healing

Ch. Dokos and M. Mironidou-Tzouveleki

Laboratory of Pharmacology, Medical School,
Aristotle Univesity, Thessaloniki, Greece

Key words: Non-steroidal
drugs, fracture healing

anti-inflammatory

SUMMARY. Non-steroidal anti-inflammatory drugs
(NSAIDs) are widely prescribed for their characteristic
pharmacological properties: they are good analgesic,
antipyretic and anti-inflammatory agents. NSAIDs are
inhibitors of cyclo-oxygenase enzyme (COX-1, COX-2
isomorphs) that regulates the production of prosta-
glandins from arachidonic acid (phospholipid deriva-
tive). Fracture healing is a complex procedure that is
induced by topical and non-topical factors regulated by
signal transduction pathways. Classical NSAIDs like
indomethacin, ketorolac, diclofenac reduce the pro-
duction of new bone tissue in fractures. Experimental
models indicate that there is poor mineralization of
demineralized bone matrix grafts and Harvesian re-
modeling. New COX-2 selective inhibitors (coxibs) are
still under research for their inhibitory effect in fracture
healing. Seeking answers for the complex phenome-
non of inhibition of bone healing, transgenic mice (null
COX-1 and COX-2) are widely used so as to define the
molecular and pharmacological basis. Although
NSAIDs are prescribed for their analgesic and anti-
inflammatory effects in fractures, it is best to avoid their
use.

Eikéva 1: Aiadikaoia emoUAwong kardyuarog Kara 51adoxIKa oTadia oxnuaniouou véou ooTou



40 EMNIGEQPHEH KAINIKHE ®APMAKOAOIMAZ KAl PAPMAKOKINHTIKHZ, EAAHNIKH EKAOXH 2007

ENIGEQPHZH KAINIKHZ PAPMAKOAOTIAZ
KAI ®PAPMAKOKINHTIKHZ 25: 40-41 (2007)
©PAPMAKON-TUTTOG

O Néocg AvTtikapkivikog Mapdayovrag TRAIL (Tumour
Necrosis Factor-Related Apoptosis-Inducing Ligand)
[MpokaAei ETTIAekTIKA) ATTOTTTWON o€ Kapkivika KuTt-
Tapa Tou MNaxéog Eviépou

KwvaTtavTivog ApoodtrouAog, Eutuxia Oikovopou, @ain WaxouAia, AyyeAikr) BouAyapn,
BiB Koopidou, Ladislav Andera’ kai AAé€avdpog Mividag (apint@eie.gr)

Epyaotrpio MNovidiakrg PuBuiong, lvotitouto BioAoyikwv Epeguvwov kai BiotexvoAoyiag,
EBviké 16pupa Epeuvwv, Bao. Kwv/vou 48, 11635 ABrva, EANGG; 1Laboratory of Cell
Signaling and Apoptosis, Institute of Molecular Genetics, Czech Academy of Sciences,
Videnska 1083, CZ-14220 Prague, Czech Republic

EIZAIQrH - xKOnozx

Ta TeAeuTaia xpodvia, HEYAAO PEPOG TNG ETTIOTN-
MOVIKAG KOIVOTNTAG £XEI ETTIKEVTPWOET OTNnVv €Upe-
0N OTOXEUPEVWYV QVTIKAPKIVIKWY @apudakwy. H
ammoQuyn TNG amoTTwaong BewpeiTal wg aTra-
paiTNTN TTPOUTTGBEDN YIa TNV KAPKIVIKI €EaAAayr.
O TTPoCdIoPICUOS TWV POVOTTATIWY TNG ATTOTITW-
ong avoige Tov dpoduo yia TNV avaTrTuén Tapayo-
VIWV TIOU OTOXEUOUV EITE OTNV QOPMUAKEUTIKA
ETTAYWYN TNG AmOTITWONG €ITE OTNV AVOCTOAN
TPWTEIVWOV TTOU ATTOTPETTOUV TNV OTTOTITWTIK
diadikagia oTa KapkivikG kuttapa. MoAAoi atmd
auTtoUg Toug TrapayovTeg Bpiokovralr Adn oTa
TTPWTA OTASIA KAIVIKWV OOKIUWV.

Ta TpwTto-oykoyovidia RAS Bpiokovtal ouxvda
peTaAAaypéva oe OIAQOPOUG KAPKIVOUG TOU Qv-
BpWTTOU, £VW) CUUUETEXOUV Kal OTN anuatodoTn-
on atmmoé uttodoxEiG TTapayovTwy avaTTugng Tou
€TMiong Trapoucidlouv ouxvd aAAayéG o€ TTOA-
AoUg TUTTOUG KapKivou.

& AuTAV TNV gpyacia PEAETHOAUE TOUG PNXO-
VIOMOUG eTTaywyng ammémTwaong amoé tnv TRAIL
XPNOIKOTTOIVTAG AVOPWTTIVEG KUTTOPIKEG TEIPEG,
TTPOEPXOMEVEG aTTO TO TTaxU €VTEPO, Ol OTIOIEG
QVTITTPOOWTTEUOUV Ta diIdpopa aTAdIA TNG KAPKI-
voyéveong. EmimmAéov peAetioaue Tnv etmidpaon
TwV oykoyovidiwv RAS, 1a otroia Trai(ouv onua-
VTIKO pOAO OTnV KOPKIVIKN) €EaAAayR evepyoTTOI-
wvTag oeipd armd PovoTIaTia onuaToddTnong,

OTNV QVTATTOKPICIOTATA TWV  KUTTApWY OTnv
TRAIL.

H peAETN pag €0e1Ee 6TI N TTapoucia Twv PYETAA-
Aayuévwyv RAS euaioBnrotroiei KOTTapa PECOU
adEVWUATOG TOU TTAXEOG EVTEPOU TOU avVOPWITTOU
otnv amémTwon amd Tnv TRAIL. Zuykekpipéva,
n utrepék@pacn Twv oykoyovidiwv Ki-RAS kai
Ha-RAS trpokdAece TNV alfnon Twv UTToO0OXEWV
Tou TRAIL, DR4 kai DR5, katd 1po1m0 £€apTwpe-
vo a1ré Tnv Kivacn MEK.

AMOTEAEZMATA

Ta amoteAéopara £6ei§av Ta akdAouba. (a) H
TRAIL emrayel Tnv ammémTwon Povo oTIG KUTTapI-
KEG OEIPEG TTOU TTPOEPXOVTAIl ATTO AdEVOKAPKIVW-
Ma (TBavog pOAoG Twv ETTITTEdWY TWV UTTODOXE-
wv NG TRAIL). (B) H TRAIL emayer aueon kai
ouvexn evepyotroinon Twv ERK1/2, kata tpotmo
eCaptwpevo atmd Tnv MEK, n otroia akoAouBeital
atmd uwnAd emireda mMRNA Tou TTpwWTO-0YKOYOVI-
diou ¢c-FOS kar Twv ummodoxéwv DR4 kai DR5.
(y) H evepyornta Twv ERK1/2 eAéyxel Tnv €k-
@paon Twv utrodoxéwv DR4 kai DR5. (&) Emi-
opacn Twv oykoyovidiwv RAS oTtnv avrammokpl-
on Twv Caco2 otnv TRAIL kai otnv ékgpacn
Twv utrodoxéwv DR4 kai DR5. (¢) H utrepék-
@paon Twv oykoyovidiwv K-RAS kai H-RAS
TTpoKaAEi TNV utrepék@paon Twv DR4 kai DR5 oe
emiedo mMRNA ka1 TpwrTeivng



AvdAuan yovibIakwyY UIKPOOUOTOIXIWY Kai ETTIKU-
PWOnN TWV ATTOTEAECUATWY

Mg okotré va TTpoadiopiagToUV Ta yovidia TTou
ETTNPEGJOVTAI WG ATTOTEAECUA TNG UTTEPEKPPA-
ong g K-RASV12 4 1ng H-RASV12 die§dxOn-
Kav avaAUoelg YovISIOKWY WIKPOGUGTOIXIWV (2).
XpnaoipoTtroidnkav duo dIaQOPETIKA CUCTHUATA:
10 Clontech Atlas cancer cDNA (ue 588 yovidia)
kal To RZPD’s Onco Set 1 (ue 1544 yovidia). H
avaAuon yoviSIaKWY PIKPOCUCTOIXIWV EYIVE TOOO
OTOUG KAWVOUG aTnV KOAAIEPYEIQ 600 Kal OTOUG
OykKoug TTou TIpoékuyav oTréd Twv guBoAiacud
TwV KAWVWV oTa TTovTikia. Mevikd, Ta yovidla Ta
oTroia Bpédnkav va éxouv TTapopola puduion Kal
amd Ta dUo oykoyovidia ATav AlyOTEPA ATTO €KEi-
va TTou Bpébnkav va éxouv OlaQopIKr pubuian,
VW KATTOIEG DIAPOPES TTAPOUCIACTNKAV AvVAE-
0a OTouG KAWVOUg oTnv KoAANIEpyela Kal TOUG
avTioToIXoug Oykoug aoTa TTovTikia. Emmonuaiveral
o611 n K-RASV12 Bpébnke va pubuicel yovidia
TTOU €XOUV KUPIWG va KAvVouv PE onuaTodoTnaon
OTTO KUTOKIVEG, ME TNV KUTTOPIKA TTPOOKOAANCN
Kl TNV avaTITugn Tou £TTIBNAIOU TOU TTAXEOG EVTE-
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pou. H H-RASV12 Bpédnke va pubuilel yovidia
TTOU €XOUV KUPIWG va KAVOUV JE TNV Jop@oAoyia
TWV KUTTAPWY, KE TNV PETACTACN Kal PE yovidia
TTOU EUTTAEKOVTAI OTNV PETARAON attd €mMONAIOKO
O€ HECEYXUPOTIKO QaivoTuTro. AloonueiwTo eivai
o1 ka1 Ta duo oyKoyovidia BpEBnkav va eTTdyouv
NV €KEPacn Yyovidiwv Tou €gPTTAEKOVTAl OTNV
AYYEIOTTOINGN KAl OTNV TTPowenan Tou Kapkivou,
6TTWG Ta yovidia yia Tov uttodoxéa Tou VEGF Kai
Tou TGFg.
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H Mpwrteivikiy Kivdon C kal To Ras PuBuifouv 1n
Novidiakn ‘Exk@paon Tou Ntotrapivepyikou Agiktn TH
kal Tou Nopadpevepyikou Aciktn DBH

TTTUpoc Ogo@IAdTToUAOC 2, Eppavouéhia Toipigovakn', NikoAa-
o¢ ZakeAapidng? kai Afuntpa Mdaykoupa'
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Oeooaliag, Adpioa, EANGG
EIZAFQrH - KOrnox

‘Exoupe avatrTugel yia TTpwTn @opd oTabepég
KUTTOPIKEG OEIPEG aTTO avOPWTTIVO EUBPUIKA KUT-
Tapa atmé aupviakd uypd (AF) kKal €XOUuE TEKUN-
piwoel o1 Ta KUTTapa autd (AFCs) ekgpalouv
TTOAAG atTd Ta yovidia TTou opifouv TTPOYOVIKOUG
VTOTTOMIVEPYIKOUG VEUPWVEG. ZUVETTWS Ta AFCs
atroteAoUV POVadIKO POVTEAO yia T PEAETN TNG
QvATITUENG TOU VTOTTAMIVEPYIKOU VEUPWVIKOU @al-
vOTUTTOU. TO MPETAYPAQPIKO TTPOYPAUMA TOU VTO-
TTANIVEPYIKOU, AAAG KAl TOU GUYYEVOUG TOU VOPQ-
OpeveEPYIKOU QAIVOTUTIOU €ival puBuIlOPEVO PE
MeyAaAn akpifeia katd Tn didpkeia TG avamTuéng,
atd T dpAcon AywVIOTWY O YEPPPAVIKOUG UTTO-
OOXEiG TTOU EVEPYOTTOIOUV GNUATOOOTIKA JOVOTTG-
TIO Kal TEAIKA TN JETAYPAPT) TWV ATTAPAITATWY YIa
TOV KGBE QaIvOTUTTO YOVISiwv.

H ék@paon Tou yovidiou Tng udpofuldong Tng
Tupooivng (TH), TTou eival To TTEPIOPIOTIKG TNG
avTidpaong (rate-limiting) évfupo otn BlooUvOe-
an NG vIoTrapivng, éxel dexOei TTponyouueva o€
KUTTAPIKEG oeIpéG atmd  veupoBAacTwuata  OTi
pubpiCeTal atd UTTOBOXEIG TTOU OPOUV PECW TNG
TPpwTEIVIKAG KIvdiong C (PKC) 4 Tng onuatoddéTn-
ong yéow Ras.

Mpokelpyévou, ouveTmwg, va eEeTdooupe TNV
ureBeon auth a@’ evég ato AFC TTpo-vTotraui-
VEPYIKO MOVTEAO KAl A’ ETEPOU TTOPAKAUTITOVTOG
TOUG TTEPIOPIOUOUG HE TN XPHON AywVIOTWY, TPO-
TTOTTOINCAUE QOAPUAKOAOYIKA 1] YEVETIKA TO KAOE
onuaTtodoTiké popio PKC kal Ras.

MEG©OAOAOQTIA

JUYKEKPIMEVA, UEIWOAPE TNV EKOPACN TNG KU-
piapxng 10ouoppng PKC-a ue pakpoxpovia (24
WpeG) €kBeon TwV KUTTAPWY OTOV €0TEPA TNG
@opPoAng TPA (12-O-tetradecanoyl-phorbol-13-
acetate), utrepek@pdoape 1o Ras pe diaudAuvon,
 MEIWOaUE TNV evepyoTroinon Ras utrepek@pd-
Covtag Tnv GRDI 1Tepioxn TnG TTPWTEIVNG vEUpO-
vidivng, Tou eival pia 1oxupry Ras GAP. Xmn
guvéxela peAeThoaue pe TN PEBODO TTOCOTIKNAG
RT-PCR ta emimmeda petaypaeng g TH, Tou
O¢gikTn TOou vopadpevepyikoUu @aivoTuttou DBH,
Miag TTpWTEIiVNG TTOU €ival PJETAYPAPIKOG KOPBOG
oTtn 810QopPOTToiNCN O€ VTOTTAMIVEPYIKO QaIVOTU-
o, dnAadny T™ng Nurr1, Tng GRDI kai I, ToU
peTagopéa povoauiviov VMAT2 kal Twv €18IKWY
VEUPWVIKWV OEIKTWV Tau, B-touptrouAivng, Ptx3
Kal ouvTagivng.

ATOTEAEZMATA - XYMIMNEPAXMATA

Aci¢ape 611 n emidpaon pe TPA TTpokAAeoE Tnv
augnon tng petaypagng TG TH kai Tng Nurr1 o€
To000Té peyaAuTepo Tou 80%, evw 10 GRDI
peiwoe oxeddv OAn Tnv ékepacn tng TH. ETmi-
ang, evw n uttepékppacn Tou Ras dev €ixe Kave-
va atroTéAeoua oTnv ék@pacn Tou TH, TTpokdAe-
o€ Tn de novo ékppacn NG DBH. H ékppacon Tng
VMAT2 au&ABnke pe OAEG TIG MOPIOKEG ETTEEEP-
yaoieg, evw €k@pacn Twv Tau, B-TOUPTTouAivng
Kal ouvtagivng dev GAAafe oe kapia ouvenkn.
Evdiagépov eixe OTI €kBeon Twv KUuTTdpwv O€



KuToxaAaaivn, TTou dIOTaPACTEl JIKPO-IVIOIO AKTi-
vng, TIPOKAAEoe onuavtikr peiwon katd 50%
otnv ékepacon Twv Nurrl kai Ptx3 oe ouykpion
ME TO Oeiypa eAéyxou, aAAG TTPOKAAECE TETPO-
TAdolo augnon otnv ékepacn Tou VMAT2.
ZUVOTITIKG, Ta ATTOTEAETUATA Pag deixvouv OTI N
PKC kai 10 Ras diadpauarifouv onuavtikoug,
aAMAG dlagopeTikoUug pdAoug oTn puBuion NG
YOVIBIOKAG £KPPOONG TOU VIOTTAMIVEPYIKOU BEIKTN
TH kai Tou vopadpevepyikou deiktn DBH kartd 1n
BIdpKeIa TNG VEUPWVIKAG dlagpopoTToinong.

PKC and Ras Differentially Regulate
Gene Expression of the Dopaminer-
gic Marker TH and Noradrenergic
Marker DBH

Spyros Theofilopoulos'?, Emmanouella Tsi-
rimonaki1, Nikolaos Sakellaridis® and Dimi-
tra Mangoura'

"Center for Neurosciences, Foundation for Bio-
medical Research of the Academy of Athens,
GR-11527 Athens, Greece; 2Department of
Pharmacology, School of Medicine, University of
Thessaly, Larissa, Greece

Key words: Protein kinase C, Ras, gene expres-
sion, dopaminergic marker TH, nor-adrenergic
marker DBH

SUMMARY. We have successfully established for the
first time in the literature cell lines from human fetal
cells derived from the amniotic fluid (AF) and have
documented that these cells may progress and stably
express many of the same genes which define pro-
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genitor dopaminergic neurons. AF cells (AFCs) may
thus provide an excellent model for studying the devel-
opment of dopaminergic neurons. The dopaminergic
and noradrenergic transcriptional program is highly
regulated during development and in the adult, in re-
sponse to activation of membrane receptor signalling
cascades. Gene expression of tyrosine hydroxylase
(TH), the rate-limiting enzyme in dopamine synthesis,
is known to be regulated by receptors that act through
protein kinase C (PKC) or Ras signaling. Therefore, we
pharmacologically or genetically manipulated each
signalling molecule by downregulating PKC with long
term (24 h) exposure of cells to the phorbol ester TPA
(12-O-tetradecanoyl-phorbol-13-acetate), by overex-
pressing Ras with transfection, or by downregulating
activated Ras by overxepressing the GRDI domain of
the neurofibromin protein, a potent Ras GAP. We
found that treatment with TPA increased transcription
of both TH and Nurr1 (a transcriptional ‘hub’ for the
acquisition of a dopaminergic phenotype) by over 80%,
whereas GRDI blocked almost all TH expression.
Moreover, while Ras overexpression had no effect on
these two genes, it induced the de novo expression of
the noradrenergic phenotype marker DBH. Expression
of VMAT2 increased with all molecular manipulations,
while expression of several neuronal markers, namely
Tau, b-tubulin, and syntaxin, was not affected by any
condition. Interestingly, treatment of AFCs with cyto-
chalasin, which disrupts microfilaments, caused a 50%
decrease in Nurr1 transcript compared to control, a 4-
fold increase in VMAT2 message, and a 40% decrease
in Ptx3 message. Taken together, these studies sug-
gest that PKC and Ras have important yet differential
roles in regulating gene expression of the dopaminer-
gic marker TH and noradrenergic marker DBH during
neuronal progression.
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PapUAKOAOYIKOG KAl  ZUMTTEPIPEPIKOGC  XAPAKTNPI-
op6c Néwv Avaloywyv yia Toug CB1 kar CB2 YTtro-
doxeic Twv Kavvapivoeidwy

Kupiakr Ogppot’, Nikn MaoTtpodrpou’, Mapia Mamaloyhou’, Ka-
Tepiva Aviwviou?, Mwpyog Mavayig®, ZtéAAa BAayou®, BikTwpia
Naxpiag4, ApIOTOTEANG Mevviciou*, Mapia TMdavvn®, MixaAng T.
KovduAnc®, AnuriTtenc Maraxarlric? kar XpioTiva Tmupdkn '

Epyaomplo dappuakoAoyiag, Topsag Baoikwv Emotnuwy, TuAua latpikAg, Mave-
moTAuIo Kprtng, HpdkAeio, EANGG. Epyaomplo dapuakoroyiag, latpikr ZxoAn, Mave-
TOTAMIO Iwavwvwv lwavviva, EANGG. 3Tpnpa WYuyoMoyiag, MavemoTrpio KpAtng, Pé-

9upvo EANGG. |VO'TITOUTO Opyavikng Xnueiag, EBvIKS 16pupa Epsuvwv, ABRva, EANGG.
*Bristol- -Myers Squibb, Epvaomplo dapuakoAoyiag, latpikry ZxoAr, MavemoTnuiou

ABnvwyv, ABrva, EAAGG
>KOMNox

2KOTTOG TNG epyacdiog autig Atav n ouvBeon
VEWV avaoAOywv Tng TeETPaUudpuUKavvapIvOANG pe
uwnAnR ouyyévela Kal eKAEKTIKOTNTA yia Toug CB
kai CB2 utrodoxeig, Xxwpis e€aptnaioyovo duva-
MIKO.

MEG©OAOAOTIA

Mpaypatotroiénke n ouvBeon véwv avaldywv
NG TETPAUdPUKAvVVABIVOANG Kal TTPOCBIOPIoTNKE
N OUYYEVEID KAl N ATTOTEAECPATIKOTNTA TOUG TTPOG
Toug utrodoxeic CB1 kai CB2 Twv Kkavvafivoer-
owv. MpaypartotromnBnkav peAéteg déopeuong o€
MepBpaveg @Aoiou kal hCB: kuttdpwv Xpnai-
HoTroIOVTAC To padievepyd [PHICP 55,940, evi,
yIa TO TTEIPAPATA TG OTTOTEAECUATIKOTNTAG, XPN-
oigotroinBnke 10 padievepyod [35S]GTPgS Kai
MepBpdveg amd kutTapa Sf9 CBy kai Sf9 CB..
EmmpdoBera fyivav Treipduata cuptrePIPopag
ME OKOTTO va €CETACOUNE TIG TTIOAVEG EVIOXUTIKEG
Opdaeig evog avaldyou, Tou DPG-4, ato TTpdTU-
TTO £vOOKPAVIaKOU auTogpeBIoUoU Kai TIG OpAaEIg
TOU OTNV auBdpunTn KIVNTIKA dpacTnpiéTnTa.

AMOTEAEZMATA

MeAetiOnkav dwdeka véa avaAoya Ta oTToia
TTapouadiacav XaunAn, evoidueon Kal upnAr cuy-
YEVEIa Kal aTTOTEAECOUATIKOTATA YIO TOUG UTTOd0-
x€ig CB4/CBz. To avaloyo DPG-4 1o oTroio Tra-
pouciage uywnAn ocuyyévela [Ki (nM) 0.26 CBq;
0.12 CB2] peAeTnONKeE TTEPAITEPW VIO TNV ATTOTE-
AeopaTIKOTNTA TOU KOl TIG OUUTTEPIPOPIKEG TOU
opdoeig. To DPG-4 augnoe tnv Baoikn déopeucn
™mg [3SS]GTPgS oe peuBpaveg amd Sf9 CB1 kai
Sf9 CB; kuTTapa [ECso 3.3x10°M kar 2.0x10™M,
Emax 209 and 194%, avTioToixa], o€ cup@wvia
pe TIG TINEG yia Tov CB1/CB: aywvioti WIN
55,212-2.

To DPG-4 rpokdAeoe peiwon otnv aubopuntn
KivnTiKfy &pacTnpidTnTa, evw Oev auénoe Tnv
QTTOTEAEGUATIKOTNTA TNG EVIOXUONG TOU EYKEPQ-
AikoU epeBiopol. O1 CUNTTEPIPOPIKESG DPATEIG TOU
DPG-4 mrpocopoldlouv TIG avTiOTOIXEG META aTTd
™ XopAynon WIN-55212,2.

2YZHTHZH

O1 @apuaKOAOYIKEG PEAETEG uTTOOTNPICOUV TN
ouvBeon vEwWV avaAdywyv Twv KavvaBIvoeidwyV e
UWnAR ouyyévela Kal EKAEKTIKOTNTA yIA TOUG UTTO-



doxeig CB1/CB2. O1 @apuOKOAOYIKEG KAl GUUTTE-
PIPOPIKEG PEAETEG uTTOdEIKVUOUV OTI TO DPG-4
opa wg aywviotng Twv CB4 utrodoxéwv, moa-
voéTata Xwpig va €xel e€aptnoioyévo SUVAUIKO.
MeAéteg o€ €EéMIEN, OTIG OTTOiEG OUMTTEPIAOU-
BavovTal Kalr GUYKPITIKEG HEAETEG VEWV aVaAOYywV
Twv Kavvapivoeidwy, Ba Bonbricouv otn SlaAEU-
Kavon Twv oxéoewv O0unRG-Opdong TTou PTTopEi
va odnyAcEl OTAV AVATITUEN PAPUAKWY PE KAIVO-
TOUEG PAPPAKOAOYIKEG 1810TNTEG.

Pharmacological and Behavioral
Characterization of Novel Ligands
for CBy and CB; Cannabinoid Re-
ceptors

K. Thermos', N. Mastrodimou’, M. Papa-
zoglou1, K. Antoniouz, G. Panagis3, S. Vla-
chou3, V. Nahmias4, A. Menissiou4, M.
Gianni*, M.P. Kondylis®, D. Papahatjis* and
C. Spyraki®’

1Laboratory of Pharmacology, Department of
Basic Sciences, Faculty of Medicine, University
of Crete, Heraklion, Crete, Greece; 2Laboratory
of Pharmacology, School of Medicine, University
of loannina, loannina, Greece; 3Department of
Psychology, University of Crete, Rethimno,
Crete, Greece; *Institute of Organic Pharmaceu-
tical Chemistry, National Hellenic Research
Foundation (NHRF), Athens, Greece; ®Bristol-
Myers Squibb; 6Laboratory of Pharmacology,
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School of Medicine,
Athens, Greece

University of Athens,

Key words: Cannabinoid novel

ligands, behavior

receptors,

SUMMARY. Derivatives of tetrahydrocannabinol were
synthesized and evaluated for CB1/CB; receptor affinity
and activity. Radioligand binding studies were per-
formed using cortical membranes (CB; receptors),
hCB2 cell membranes and [*H]CP 55,940 as the radio-
ligand. [**S]GTPgS binding assays assessed the activ-
ity of the ligands in Sf9 CB; and Sf9 CB, cell mem-
branes. Twelve new agents (DPGs) were tested and
selectivity, for both CB4 and CB; receptors with high,
intermediate and low affinities and activities, was es-
tablished. DPG-4 that displayed high affinity for
CB4/CB; receptors [Ki (nM) 0.26 CB4; 0.12 CB;] was
chosen for further activity studies. DPG4 increased
basal [**S]GTPgS binding in Sf9 CB; and Sf9 CB; cell
membranes [ECso 3.3x10°M and 2.0x10*M, Emax 209
and 194 %, respectively], similar to the values found
for WIN 55,212-2. Behavioral experiments, such as
assessment of spontaneous locomotion and self-
stimulation paradigm were conducted. DPG-4 sup-
pressed spontaneous motor activity in an open field
chamber, while it did not potentiate the rewarding effi-
cacy of intracranial self-stimulation. This behavioural
profile was comparable to that observed following
WIN-55212,2 administration. The pharmacological and
behavioural studies support that DPG-4 acts as an
agonist for the CB; receptor, possibly without any
abuse potential. Further studies, including compari-
sons between the new cannabinoid analogues are
under way, in order to establish structure-activity rela-
tionships that might be useful in developing drugs with
promising pharmacological properties. [Supported by a
GSRT-EU grant YB60]
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2UYKPITIKI MEAETN TNG ZuxvoTNTAG Tou [MoAupop®I-
opou -759C/T Tou 5-HT2C YTmrodoxéa oe Yyieic EO¢-
AovTég, o AoBeveic ue Zakyxapwodn Aiapritn Tutrou
2 kal og AoBeveig pe Ztepaviaia Nooo otov EAANvI-
KO MNMAnBuopo

Mapia lopdavidou”, lwdvvne Metpidng’, MixariA B. BaoiAeiadnc?,

Kwotac ApBavitidng’, Mewpyio¢c Mtouyiotkac®, Avva Taupidou’
Kal EudyyeAog . MavwAOTTOUAOG

1Epyo(cnﬁplo dapuakoAoyiag, latpiky ZxoAr, Anuokpiteio MavemoTAuio Opdkng, Ae-
EavdpouTroAn, EAAAG, 2Am(Br]To)\oyn((') latpeio Kpartikng MaBoAoyikng KAIVIKAG Kal *MNo-
vemoTnuiokl KapdioBwpakoxeipoupylkp KAivik Mavemotnuiokou Mevikou Noooko-
peiou AAeEavdpouTroAng, AAeavdpoUTToAn, EAAGG

EIZAIFQrH

H oepotovivn (5-udpogutputrtapivn, 5-HT) ei-
val veupodiaBIBacTig TTou dpa pECw ouvdeong
pe G-mrpwreivn. O umodoxéag 5-HT2C eivar éva
ammd Ta dekaTéoTEPA €i0n UTTOOOXEWV TEPOTOVI-
vng kai ek@padetal ato Kevpikd Neupikd Z0oTn-
Ma. To yovidio Tou 5-HT2C utrodoxéa evroTrifeTal
o010 X QUAETIKO Xpwpdowpa (Xq24) kal n Tpw-
Teivn TToU KWAIKOTTOIEl atroTeAeiTal atré 460 api-
vogéa. TOOO QOPUOKOAOYIKEG OO0 KOl YEVETIKEG
TTPOCEYYIOEIG TNG avAAuong TNG AEIToupyiag Tou
5-HT2C utmrodoxéa atrokaAUTITouv OTI CUPBAAAEI
ONUOVTIKA OTn OEPOTOVIVEPYIKI) pUBUION TTOAAWV
01adIKaoIWV  CUUTTEPIPOPAG Kal  QuoloAoyiag,
OTTwG eival n puBuion TnG 6pegns (euaicObnaia
oTnV TTayxuoopkia kal augnuévog &eiktng padag
OWMATOG), N opolooTagia TNG YAUKOZNG Kai n
EVEPYEIAKN aTTOdOTIKOTNTA TNG CWHMATIKAG Opa-
otnpiétnTag (1). H ammown O6m n oepoTovivn ep-
TTAEKETAI OTN PUBPION TNG OPEENG EVIOXUETAI OTTO
TO YEYOVOG OTI aywVvIoTEG Tou uttodoxéa 5-HT2C
TTpoKaAoUV atrwAegia Bapoug (2).

O —759C/T eival onPeIOKOG VOUKAEOTIOIKOG TTO-
Aupop@Ioudg TTou TTPOKUTITEl ATTO TNV OVTIKATA-
otaon NG kutoaivng (C) amd Buuidivn (T) otn
Béon —759 otnv 5  auetdpactn TTEPIOXA. AuTh

N TTEPIOXN TOU TTOAUUOPQIGHOU TTEPIEXEI PUBI-
OTIKEG KOl UETAYPOQIKEG TTEPIOXEG (3), OI OTTOIEG
uTTOpOUV va KATaAREouUV Og TPOTTOTIOINCEIG OTNV
ék@paon Tou yovidiou. O TTOAUNOPPIOUOG aUTOG
EXEl MEAETNOEI exTeETOUEVA OE OXEOn ME TNV aul-
&non Tou BApoug o€ WPuxwolkoug acBeveig petd
oTré BepaTeia PE QVTIYPUXWOIKE @ApUaka (4).
JUYKeEKPIUEVa, TTapatnpronke augnuévn ouyvo-
TNTa Tou T aAAnAouodpeou o aoBeveic pe oxifo-
@pévela TTou AduBavav xAwpotrpoyadivn, pIoTTe-
pI1d6vn, kAolatrivn (5) kai ohavlarrivn (6) kal dev
TTapoucsiaoav onuavTikp augénon Tou Pdpoug
TOUG (>7%) o€ oxéon PE TO apXIKO Kal TTPOoTAdN-
ke 611 T0 C aANAGUOPPO OXETICETAI E TNV AUEN-
on Tou Bdpoug kai Tou BMI og autoug Toug
ao6eveig (7,8).

MoAU oAiya dedopéva utTdpxouv yia Tn oxEon
Tou —759C/T TTOAUMOP@ICHOU PE TRV TTaXUCAp-
Kia, To d1aBATN Kal TIG KapdlayyEIaKEG VOOOUG O€
MN WYuxwoikd aropa. To aAAnAduopgpo C Bpébn-
Ke OTI €ival OUXVOTEPO O€ TTaXUCApKa ATopa (9),
KaBwg Kal og dTtopa Pe ocakyxoapwdn diafATn TU-
mou 2 (£A2) (10,11). H ouxvétnta tou T aAAn-
Aoudppou ATav PeyaAUTepn OE GTOUA HE QUOIO-
Aoyiké BApog CwPaTOG, KATI TTOU TTPOTEIVEI TNV
TIPOCTATEUTIKA €TTiIdpacn autoU TOU TTOAUMOpP-



@IoPoU aTTd TNV TTAXUCAPKIa KOl KOTA CUVETTEIQ
Tov 2A2 ka1 Tn oTe@aviaia vooo (EN).

O 0oKOTTOg Tng Tapoucdag epyaciag Atav n
eUpean TNG ouxvoTNTAG ENPAVIONG TOU TTOAUPOP-
@lopou -759C/T Tou 5-HT2C utrodoxéa o€ uyiIEig,
og aoBeveig aakxapwon diafnTn TUTTOU 2 KAl O€
aoBeveig pe atepaviaia vooo atnv EANGSa.

MEG©OAOAOTIA

21N peEAETN oupueteixav 150 atopa eAANVIKAG
KATaywyng, ammd Ttoug otroioug ol 50 rAtav uyieig
eBehovtég, o 50 gixav oakxapwdn diapATn TU-
Tou 2 (ZA2) kai o1 50 ATav acBeveig pe oTEPQ-
vigia véoo. ONolI Ol CUPUETEXOVTEG EVNUEPWON-
KQv yia Tn PEAETN Kal €dwoav Tn ypPaTrTr Ouy-
katdBeon Toug. H Treipauarikr diadikagia TTepI-
AauBave TNV amopdévwaon yevwuikou DNA até
TIEPIPEPIKO aipa Kal ETTEITA TRV TUTTOTTOINON TOU
TToAupop@IcuoU -759C/T Tou 5-HT2C utrodoxéa
ME TN péBodo PCR-RFLP.

AMOTEAEZMATA — XYZHTHZH

Ta ammoteAéopata TrapouaidadovTal atov Mivaka
1. H ouxvotnta tou T aAAnAopop@ou OTO YEVIKO
TANBUCOPO (19,2%) cuuQwvEi Ye TNV avTioTOIXN
Tou EupwTraikoU TAnBuopuou (17,4%) kai aToug
aoBeveig pe A2 ka1 0Toug a0Beveig e oTEQAVI-
aia véoo eival 8,5% kai 17,7% avriotoixa. H pi-
KpOTEPN OouXVOTNTA Tou T aAAnAopdp@OU GTOUG
aoBeveig pe A2 TrpoTeivel TNV TTOAVI GUOXETION
auToU ToUu aAANAOUOPYPOU [E TNV TTPOCTACIA aTTO
ekdnNAwon £A2. H mpooTaTteuTikA €TTidpacn Tou
T aAAnAopdp@ou iCwG CUOXETICETAI PUE TO PEYOQ-
AUTEPQ PETAYPAPIKA ETTITTEDO AUTOU TOu yovidiou,
TOo oTroio cupuBdAAel v pépel oTn PUBPION TNG
6pe€ng, KataArnyovrag o€ PeyaAUTepn avToxn
oTnv Traxuoapkia. QoTtéco, oToug 0CBeveig Pe
aTegaviaia voéoo dev TTapaTtnendnke katoia dia-
(POpPAa 0T CUXVOTNTA EUPAVIONG TOU TTOAUPOP®I-
OMOU CUYKPITIKA PE TO YEVIKO TTANBUCHO. H peAé-
TN BpiokeTal o€ €EENIEN PE TNV TTPOCONKN TTEPIO-
OOTEPWYV ATOPWY OTIG UTTO PEAETN OUADEG.

MMivakag 1

MAnBuouog Yyieis A2 N
lovorumog | Avdpeg | Fuvaikes | Avopeg | Fuvaikes | Avopes | Muvaikes
CC/C |82,3% | 66,6% |88,8% | 87,5% |81,6% | 66,7%
CT - 27,3% - 9,4% - 33,3%

T 17,7% | 61% |112% | 3,1% | 18,4% -
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161 bp
127/125 bp

91 bp

1 2 3 4
npoiov PCR 252 bp

Sxnua 1. Aci | PCR-RFLP avdAuon tou moAuuopei-
ouou -759C/T tou 5-HTR2C o€ kT ayapolns 2% ue
Aci I. 1: TT / T homozygous (161bp — 91bp), 2: CT
heterozygous (161bp — 127bp — 92bp), 3: CC / C wild-
type (127bp), 4: 25bp ladder
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Comparative Study of Frequency of
the Polymorphism -759 C/T of the 5
HT2C Receptor in Healthy Volun-
teers, in Patients with Type Il Dia-
betes Mellitus and in Patients with
Coronary Artery Disease in the
Greek Population
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Key words: 5-HT2C receptor gene polymor-
phism, type Il diabetes mellitus, coronary artery
disease, Greek population

Introduction: 5-HT2C receptor is one of fourteen 5-HT
receptor subtypes expressed in the CNS and ilt's gene
is located in the X-chromosome (Xq24). Both pharma-
cological and genetic studies reveal that it contributes
substantially to the serotonergic regulation of a wide

variety of behavioral and physiological processes such
as feeding and glucose homeostasis. The polymor-
phism -759C/T in the serotonin 2C (5HT2C) receptor
promoter region has been associated with the devel-
opment of type Il diabetes mellitus and obesity in nor-
mal subjects, with the frequency of the T allele being
higher in subjects without diabetes mellitus and obe-
sity. Furthermore, the 5-HT2C-receptor gene -759C/T
polymorphism has been associated with antipsychotic
agents-induced weight gain. The T allele may be a
protective factor for the development of weight gain in
schizophrenic patients.

Objective: To determine the distribution of the -759C/T
polymorphism of the 5HT2C receptor among normal
controls, in patients with type Il diabetes mellitus and in
patients with coronary artery disease in the Greek
population.

Methods: In this study participated 50 healthy volun-
teers, 50 patients with type Il diabetes mellitus and 50
with coronary artery disease. The experimental proc-
ess included the extraction of genomic DNA from pe-
ripheral blood and then its analysis for the -759C/T
polymorphism of the 5-HT2C receptor using PCR-
RFLP method.

Results - Discussion: In the group of healthy volun-
teers the frequency of T-allele in normal controls
(19.2%) is in accordance to that reported in European
populations and in patients with type Il diabetes melli-
tus and in patients with coronary artery disease is
8.5% and 17.7%, respectively.
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Avayévvnon tou Muog petd amrd Emidpaon ToTrikou
AvaioBnTikou. Mopgouetpik) AvaAuon

A. Katrouk 2poméou
BaoiAdkog

Ka)\Triér]g1, A. Apavitn?, A. KoUBehag®, A.
Kal M. A)\pTravn

Epvacmplo Meipapartikng Pualoloyiag, 2K)\lvn(r'] Avaiobnoioloyiag, 3Ep\(O(OTﬁplO Mel-
papatikng ®apuakoloyiag, latpik ZxoAn, ApioTotéAeio MavemmioTApio, Ococalovikn,

EAGG
FENIKA - KOMOX

H puotogikr) dpdon Twv TOTTIKWY avaiodnTiKwyv
gival yvwoTh atmod Kaipd 1600 o€ Treipapartolwa
600 kal gtov avBpwtro. OAa Ta TOTIKA avai-
o0nTIKG, TToUu €xouv PEAETNOEI WG oruepa, TTPO-
KOAOUV KUTTOPOTOEIKY) BAGBN perd amd dueon
£Qapuoyr Toug oTo PUiKS 10TO, n & dpAacn TOUg
auth éxel amodobei otn diarapayr TnG OlaKi-
vnong Tou evOoKUTTApIou acBeaTiou (1). Av Kai n
BAGBN Bewpeital cuvnBWG avacTpéyiun, avagé-
povtal otn BIBAIoypagia TTEQIOTATIKA, OTTOU N
£QAPMOYN TOTTIKWY avaloBdnTikwyv odnyei o€ pa-
KPOXPOVIEG AAAOIWCEIG (2). TNV TTApoUca epya-
oia £yIVE HOPPOUETPIKA AVAAUCT HUWV ETIMUWY,
OTOUG OTTOIoUG €iXe TTPONnyoUuEva €QAPUOCOE]
TOTTIKO avaioOnTIkod, waTe va dlepeuvnOoUV PETA-
BoAég Tou peyéBoug Kal Tou TTOCOOTOU TWwV TU-
TTWV TWV JUIKWV IVWYV, oTn @Aon O1Tou Bewpeital
0TI £€x€1 OAOKANPWOEi N avayévvnon Toug.

MEG©OAOAOTIA

E&etdoBnkav 10 dppeveg etipueg Bdpoug 163-
191 g ™nG @uUArg Wistar. O1 emmipueg diaBiwvav o€
€10IK& SIOUOPPWUEVOUG XWPOUG aTaBEPAS Bep-
Mokpaaiag 21 °C, ye 12wpn evaliayr @wTog/
OKOTOUG Kal €AeUBepn TTPOCRACH O TPOPH Kal
vepd. MeTd atrd avaiodnaoia pe Evudpo xAwpaAn
(4% wliv, 1.P.), o1 emipyueg xwpiotnkav oe dUO
OpAdEG TWV TTEVTE atdpwyv Kal uttoBARBNKav o€
evOouUIKN €yxuan TOTmKOU avaiotnTikou. Ta To-
TMKG avaioBnTikd ATav Ta akdAouba. ZTnv TTpwTn
ouada éyive €yxuan 100 ul pomBakaivng 0,750%

w/v (opada R0O75) kai otn &eUTepn opdda Eyive
€yxuan 100 ul pompBakadivng 0,375% w/v (opdda
R0O375). & OAeg TIG TTEPITITWOEIG N €yXuon £yIVe
KaT@ PAKOG TOU ETTIUAKOUG Ggova Tou TTpocBiou
Kvnuiaiou pudg Tou apioTepol AKpou PE Tn XPn-
on BeAdvng 27G. O TpOCOIog KVNUIAiog JUG Tou
akpou TTou dev uTTOPRANBNKE o€ dINBNON xpnoi-
poTtroiénke wg Pug avagopdg (oudda control).
Téooepig eBOOPGdEG peTd Tn dINONCN o1 ETTIPUEG
BuoidoTnkav, ol PUEG TTAPACKEUAOTNKAY, KOTO-
Wuxbnkav oTtoug -70 °C, KOTINKAvV PE TN XpPrion
WUKTIKOU MIKPOTOUOU Ot TOMEG TTaxoug 10 um
KaT@ TOV eyKApaio agova Kal TEAOG xpwaobnkav
pe 6&ivn ATPAGON. ZTn CUVEXEID TO HOPPOUETPIKA
XOPAKTNPIOTIKA EKTINABNKAV WPE TN XPron OTITI-
KOU MIKPOOKOTTIOU WE EVOWMATWHEVN WNQIOKN
KAuepa péow TNG oTroiag n eikéva PETAPEPOTAV
aTo uTtoAoyioTikO ouotnua KS 300 imaging
system release 3.0. H Aqyn Twv YJOPQOPETPIKWV
XOPOKTNPIOTIKWY EYIVE JECW €IBIKOU TTPOYPAUMA-
T0G Bdoel Tou AoylopIKOU TOU OUCTAUOTOG avd-
Auong eikévag. MNa kaBe pia atrd TIG OPAdES EyIve
Tuxaia emmAoy OéKa OTITIKWV TTEdiwv TTOU av-
TIoTOIXOUOQV OTO MPECO TWV EYKOPTIiWV TOPWV
NG yaoTépag. 2Ta Oéka OTITIKG Tredia eKTIUNA-
Onkav Ta JOPPOUETPIKA XOPOKTNPIOTIKA TTEPIE-
TPOG Kal €M@AveIa yia KEOE TUTTO PUTKWV IVWV
(Tummog I, Tumog lla, Tutog lIb), katd Tov ey-
Kdpaio aéova. Ol diapopég YETAEU Twv OPAdwY
ekTIUNONKavV pe xprion Tng dokipaoiag t-test yia
avegdptnTa Celyn TIMWYVY, VW) TO €TTTTEdO TNG
OTATIOTIKAG ~ ONUAVTIKOTNTAG  OPIoTNKE  OTO
p<0,05.
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AMOTEAEZMATA

O1 opddeg TTOU PEAETABNKAV ATAV OUYKPIOIPES
WG TTPOG TNV nAIKia Kal 1o BAPOG TwV ETTIHUWV.
>1ov lMivaka 1 TTapouaialovTal oI JECEG TIMES Kal
Ol TUTTIKEG OTTOKAITEIG TNG ETIQAVEIAG TWV MUKWV
IVWV TWV TPIWV TTPOG £EETACN OUAdWV.

Mivakag 1
Em@aveia puikwy vy avé TUmmo kar opada

Emgaveia um® (M.O. + T.A.)

Oudda

Iveg ramou |

‘Iveg rumou lla

Iveg tamrou Ilb

R075
P0375
Control

895,76+238,66
837,41+£192,64
575,58+158,89

905,43+229,20
887,00+206,85
814,67+210,41

1470,10+491,22
1377,82+432,92
1317,66+451,10

H otamioTik avdAuon £6€1Ee onuavTikd peyo-
AUTEPEG TIPEG ETTIQAVEIAG TWV MUIKWV IVWV TUTTOU
| yia 1ig opadeg RO75 kai R0O375 o€ oxéon e Tnv
opada control (p=0,00 kai 0TI dUO TTEPITTITWOTEIG)
KABWG Kal ONUAVTIKA PEYOAUTEPEG TIUEG VIO TIG
iveg TUTTOU | TG opddag RO75 oe oxéon pe TNV
opada R0O375 (p=0,044). Ocov agopd oTIG iveg
TUTroU lla, n av@Auon £6€1§e onUavTIKA PEYOAU-
TEPN EMIQAvEIR yia TIG ouddeg RO75 kar RO375
og oxéon pe Tnv opdda control (p=0,00 kai aTig
U0 TTEPITTTWOEIG). AVTIBETWG, N OUYKPIoN PETALU
TWV TIHWV emm@aveiag Twv opddwv RO75 kai
R0O375 d¢ev £€d¢eiEe OTATIOTIKWG ONUAVTIKEG BIAPO-
PEG we TTPog TIG iveg lla (p=0,344). TéAog, n oly-
KPION TwV €M@AvEIWV Twv IvwV b petagl Twv
OHuGdwvV £0€1Ee OTATIOTIKA ONUAVTIKEG OIAPOPES
peTagu Twv opadwv RO75-control, RO375-control
kabwg kar RO75- R0375 (p=0,00, p=0,014 «ka
p=0,01, avTioToixwg). ZT1oV lMivaka 2 Trapoucid-
CovTal oI PECEG TIPEG Kal OI TUTTIKEG ATTOKAICEIG
TWV TTEPIUETPWY TWV TUTTWV MUKWV VWV TWV
opadwyv PEAETNG.

Mivakag 2:
lepipeTpog puikwv Ivawv ava 10O Kai ouada

Mepiperpog um (M.O.£T.A.)

Oudda| Iveg tarrou | | Iveg tumou | Iveg TUmmou

lla b

R0O75 ({120,42+17,33|120,65+15,56|156,95+26,70
P0375|118,55+14,60(121,89+15,44|155,23+26,90
Control| 96,56+13,97 |116,00+15,95(149,95+27,90

H oTamioTiki avdAuon yia Tig iveg TUTTOU | £5¢€1-
&€ OTaTIOTIKWG ONUAVTIKEG BIAPOPEG PETAEU TwV
TEPINETPWYV TwV opddwv RO75-control (p=0,00),

R0O375-control (p=0,00), 6x1 OpwWG HETAEU Twv
ouadwv RO75-R0375 (p=0,104). Ocov agopd Tn
MEAETN TNG TTEPINETPOU TwV VWV lla, opoiwg dev
KaTaypda@nkav OTATIOTIKWG ONUAVTIKEG BIAPOPEG
peTalu Twv opddwyv RO75-R0O375 (p=0,375) evw
n ouykpion Twv oyadwv RO75 kai RO375 pe tnv
ouada control kaTédeife ONUAVTIKEG BIAPOPES
(p=0,02 ka1 p=0,00, avTioToiXWG). TEAOG, N HEAE-
™ Twv Ivwyv llb 0drynoe oTnv Karaypa@r onuav-
TIKWV dlapopwyv  HeTagy Twv opddwv RO75-
control (p=0,00), RO0375-control (p=0,00), OxI
Ouwg Kal Twv opadwyv RO75-R0O375 (p=0,261).

2YZHTHZH

H epappoyr Tng NOPPOUETPIKAG avaAuong Ka-
010TG duvaTh TN PETPNON METAROAWY TWV HUIKWV
IVWV. ZUYKEKPIYEVA, N OUYKPION Twv OPadwv
RO75 kai RO375 pe tnv opdda control katédeige
0€ OAEG TIG TTEPITITWOEIG YEYOAUTEPEG TIMEG ETTI-
Qaveiag Kal TTEPIMETPOU OAWV TWV TUTTWYV HUIKWYV
IVWV o€ axéan Ye Tnv oudda control. Paiverarl 6T
N €QapPoyr Twv TOTTIKWY avaigdnTIKwy odnyei
o€ METAPBOAEG TOU PEYEBOUG TWV PUIKWV IVWV HE-
TG TMApodo TeECOdpwWY €ROOPAdWY atd Tn Oif-
Bnon, otn Xpovikr dnAadn Trepiodo 61TOU N ava-
yévvnon Tou Puodg Bewpeital 0TI €XEl OAOKAN-
pwoOei Kal 0 pug Bewpeital TTAéOV OTI €XEl PUOIO-
Aoyikr) dopn (3). QoTtéo0 dev gival yvwaTd av ol
METABOAEG TTOU avixveUovTal O€ QuUTH T @Aon
atroteAouv ammAwg €va oT1ddlo Tng avayEvvnong
TOU PUOG i TTPOKEITAI VIO JOVIUOTEPEG PETABOAEG
TTou €TT@yovTal amod Tnv €TTidpacn TOU TOTTIKOU
avaigBnTikou. Mepaimépw PeAETEG eival atrapai-
TNTEG TTPOKEIUEVOU VO TTapaTnEnBei n TTopeia g
avayévvnong Tou dinénuévou pe ToTTka avaiodn-
TIKG HUbG o€ amwTePO XpoOvo. Tautdxpova atral-
TOUVTAl TTEPAITEPW HEAETEG TTPOKEIYEVOU va Ole-
peuvnBei To KATA TTOCO oI TTOPATNPENOEIoES MI-
KPOOKOTTIKEG JETABOAEG eTTnpEAlouV TNV AgITOup-
YIKOTNTA TOU PUGG.
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Muscle Regeneration following Local
Anesthetic Myotoxic Insult. Morpho-
metric Evaluation
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SUMMARY. Local anesthetic myotoxicity is a compli-
cation following muscle infiltration. Although it is con-
sidered reversible over a period of one month, cases of
permanent damage have been reported. The aim of
the present study was the morphometric evaluation of
muscle regeneration after local anesthetic infiltration.
The left tibialis anterior muscle of ten male Wistar rats
was injected with either 100 pl of ropivacaine 0.75%
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(RO75 group) or 100 pl of ropivacaine 0.375% (R0375
group), while the controlateral muscle was used as
control. Four weeks later, the rats were sacrificed; the
muscles were dissected, frozen, cut into 10 um thick
sections, stained using acid ATPase and examined
using light microscope with a computer imaging sys-
tem for morphometric analysis. Sections were evalu-
ated morphometrically regarding fiber cross-section
area and fiber perimeter for the three muscle fiber
types (Type |, Type lla, Type lIb). Differences among
groups were evaluated using independent t-test. Con-
sidering fiber perimeter, analysis showed greater val-
ues for RO75 vs control and R0375 vs control for all
fiber types, while RO75 vs R0375 comparisons did not
reveal significant differences for any of the examined
fiber types. In conclusion, four weeks after local anes-
thetic application regenerated muscle fibers still
showed morphological differences regarding morpho-
metric parameters. These differences could be either
an intermediate step of the regeneration process or a
more permanent lesion. Furthermore, they could be
associated with impaired function.
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©PAPMAKON-TUTTOG

Emidpaon Tou [lMeipapatikou YTrep- Kal YTT0-8upe-
o€IdIopoU €TTi TNG ApAoTIKOTNTOG TNG AKETUAXOAI-
veatepdong, e (Na*,K*)- kar ng Mg**-ATPdong
EvkepaAikwyv Aopwv EvnAikwy ETipowyv

X. Kapayewpyiou1, K. |_|C'1VTO§1, A. depog1’2, B. ZToAdKr]g3, l.
MoupouZng', A. Kékkivoc? kai Z. Toakipng?
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ZKOMox

2KOTTOG TNG TTaPoUCag epyaaiag ATav n diepeu-
vnon Tng £mMOPACEWS TOU TTEIPOMATIKWG ETTAYO-
MEVOU UTTEP- KaI UTTO-BUpEOEIBIoPOU £TTi TNG dpO-
OoTIKOTNTOG TNG OKETUAXOAIveoTepdaong (AChE),
Mg (Na* K")-ATPdonc kai ¢ Mg?*-ATPdong,
TEGOAPWY JOPWV EYKEPAAOU evNAIKWY ETTINUWY
(METWTTIGIOU PAOIOU, ITTTTOKAUTTOU, UTTOBOAGUOU
Kal TTaPEYKEPAAIDAG).

MEG©OAOAOTIA

Expnoigotmoii@noav 120 dppeveg  eviAIKEG
Wistar emipueg (240+£25 g b.w.) TTou kataveun-
Onkav og 4 opddeg Twv 30 emplwv: a) opdg
papTUpwv (M) (NaCl 0,9% yia 14 nuépeg), B)
opdag utrepBupeoeidikwy (YMEP) (Bupogivn 25
Mg/100g cwpaTtikou Bdpoug, utrodopiwg, Kabn-
MepIva via 14 nuépeg) (1), y) Ouag aveu aywyng
papTupeg (AAM) kai &) opdg UTTOBUPEOEIBIKWV
(YNO) (atrd Tou oTéPATOG XOPrynon TTPOTTUABEI-
oupakiAng 0,05% yia 21 nuépeg) (2). Ta Teipa-
paTtolwa BucidoTnKav PE OTTOKEQOAIOUO, OAO-
KANPOG O €YKEPOAOG a@aipédnke TaxUuTaTa Kai
atropovwenkav o1 TTpog e€étaon douég. AKOAOU-
Onoe n opoyevoTToinon Kal N QUYOKEVTPNON TOU
1I0TOU oUp@wva e Tn diadikacia TTou  TTeEPI-
ypdoeeTtal og TTponyouuevn dnuoacicuon pag (3).

2TO TTPOKUTITOV UTTEPKEINEVO UYypO, TTPoadiopi-
o6nke: a) n ouykévipwaon TnG TTPWTEIVNG Cup-
PUWVWG TTPOG TN PEB0dO Twv Lowry kar auv. (4),
B) n dpaoTikdTnTa TNG AChE cupg@wvwg TTPog TN
MéBodo Twv Ellman kar ouv. (5) kai y) n dpa-
otikétTa TS (Na*,K*)- kai g Mg®*-ATPdong
OUPOWVWG TTPog TN pEBodo Twv Bowler kai Tirri
(6). Katd tTn oTtatmioTiki avadAuon xpnoipoTroinen-
ke 10 Student’'s t-test. OAeg o1 avagepopeveg
TINEG EKPPAZOVTAl WG PETOI OPOI + TUTTIKEG ATTO-
KAio€iG. H oTaTIoTIKWG ONPAVTIK TIUA OPIOTNKE
yia Tigég p<0,05.

AMOTEAEZMATA - XYZHTHZH

Ta ammoteAéopata TNG EMOPACEWS TWV PETARO-
Awv NG BupeosIdIKAG KATAOTAOEWS £TTi TNG dpa-
oTikéTNTog TNG AChE TrapouaidlovTal oTov TTiva-
Ka 1. 1OV TTivOaKa 2 TTapouaciGdovTal To avTioTol-
X0 QTTOTEAECUATA OXETIKA HE T OPACTIKOTNTA
¢ (Na’,K*)-ATPdong. Aev TTaparnprénkav oTa-
TIOTIKWG ONMAVTIKEG UETAROAEG O€ O,TI Aopd Tn
OpaOCTIKOTNTA TNG MgZ+-ATPd0ng.

ATO Ta dedopévd pag TTPOKUTITEN OTI oI Bupe-
0€IBIKEG OpubveEG eTTNPEAlouV TIG eCeTaOBEIOES
TTAPAUETPOUG KATA TPOTTO €I0IKO TNG €KACTOTE
OOouNG Kal TNG €KACTOTE ETIKPATOUCAG KATAOTA-
oewg. O petwmaiog @AOIOG eTTNPEdleTal POVO
atré Tov uttoBupeocldiopud, evw Ta éviuua TOu



ITITTOKAUTTIOU KaI TNG TTAPEYKEPAAIdAG TTNPedlo-
vTal Kar@ Tov idlo TPOTTO TO0O OTTIO TOV UTTEP-
600 kal amd Tov utro-Bupeocldiopd. Ta efeTa-
06évta €vfupa Tou uttoBaAduou dev paiveTal va
emmnpedfovTal amod TIG KATAOTAOEIG QUTEG (TOU-
AGXI0TOV OXI OTTO TO GUYKEKPIPEVO TPOTTO ETTAYW-
VNG TwV BUPEOEIBIKWY QUTWV KATACTATEWV).

Ta amroteAéopara autd £€pXovTal va GUUTTAN-
PWOOUV TA AVTIOTOIXO EUPAMATA PAG OE OAIKO
eykEQaAo (7), otou n SpacTikéTnTa TNG AChE
gixe Ppedei peiwpévn 1600 OTOV UTTEP- GCO KAl
gtov UTTo-Bupeocidiond, n  dpacTikOTNTA TG
(Na* K*)-ATPdon eixe Ppedei peiwpévn oTov
UTTEP- Kal auénuévn oTov UTTO-BUPEOEIBITUOS, EVW
n MgZ+-ATPdor] gixe TTapouaidoel augnon oTn
OpaoTIKOTNTA TNG UTTG OUVONKEG UTTOBUPEODEIDI-
ouou.
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Mivakag 1

MeraBoAés orn dpactikdtnTa tng AChE gykepadikwv douwv evnAikwv emipiwv

Apaotnpiétnra AChE (A OD /min x mg TPWTEivNg)

Oudda Mo 1o Yoo MAPETK
M 0,358 £ 0,014 0,326 £ 0,009 0,614 £ 0,025 0,474 £ 0,014
yiep | 0373£0,019 (NS) 0,398 £ 0,016 *** 0,632 £ 0,024 (NS) | 0,365+ 0,017 ***

(+4%) (+22%) (+3%) (-23%)
AAM 0,368 0,018 0,330 £ 0,013 0,620 £ 0,029 0,463 0,018
Yo 0,284 £ 0,009 *** 0,399 £ 0,019 *** 0,621 £ 0,031 (NS) | 0,384 £ 0,020 ***

(-23%) (+21%) (0%) (-17%)

*kk

MAPETK: Trapeyke@aAida.

lMivakag 2

p<0,001, NS: pn oTamoTikKwg onuavtikd, M®: petwmaiog eAoidg, IMNMNO: mrmokaptog, YMNOO: utmoddAauog,

MeraBoAéc otn Spactikétnra ne Na*,K-ATPAong eyke@alikwv Souwv evnAikwy emilwy

Apactnpiétnta Na',K'-ATPdanc¢ (umol Pi/h x mg mpwreivnc)
Oudda M 1o Yoo MAPETK
M 4,34 +£0,26 5,50 + 0,38 4,14 +0,33 6,42 + 0,57
YMEP 4,40 + 0,22 (NS) 2,92 + 0,26 *** 4,35+ 0,28 (NS) 4,75+ 0,29 ***
(+1%) (-47%) (+5%) (-26%)
AAM 4,50 + 0,30 5,65+ 0,33 4,40+ 0,26 6,00 + 0,48
Y1o 2,91+ 0,21 *** 3,22 £0,22 *** 4,30 + 0,35 (NS) 4,38 + 0,35 ***
(-35%) (-43%) (-2%) (-27%)

***p<0,001, NS: pn oTamoTIKWG onuavTike, M®: petwmaiog @Aoidg, IMMO: ImmékauTTog,

MAPETK: Trapeyke@aAida.

YMNO®: utmoBdAapuog,
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SUMMARY. The aim of this work was to investigate
how the metabolic reactions could affect the activities
of acetylcholinesterase (AChE), (Na*,K")-ATPase and
Mg®-ATPase in the brain regions (frontal cortex,

hippocampus, hypothalamus and cerebellum) of hyper-
and hypothyroid adult male rats. Hyperthyroidism was
induced in rats by subcutaneous administration of
thyroxine (25ug/100g body weight) once daily for 14
days, while hypothyroidism was induced by oral
administration of propylthiouracil (0.05%) for 21 days.
The enzyme activities were evaluated spectrophoto-
metrically in the homogenated brain regions of 10
three-animal pools. In hyperthyroidism, AChE activity
was found significantly increased in the hippocampus
(+22%), decreased in the cerebellum (-23%) and re-
mained unchanged in the frontal cortex and the hypo-
thalamus. (Na*,K")-ATPase was significantly inhibited
in the hyperthyroid rat hippocampus (-47%) and
cerebellum (-26%), with no significant changes in the
hypothalamus and the frontal cortex. In hypothyroid-
ism, AChE activity was found significantly increased in
the hippocampus (+21%), decreased in the frontal
cortex (-23%) and cerebellum (-17%), while it re-
mained unchanged in the hypothalamus. (Na',K")-
ATPase was significantly inhibited in the hypothyroid
rat frontal cortex (-35%), hippocampus (-43%) and
cerebellum (-27%), while no significant changes were
recorded in the hypothalamus. Mg**-ATPase was
found unaltered in all regions of both hyper- and
hypothyroid rat brains. Our data revealed that thyroid
hormones affect the examined adult rat brain parame-
ters, in a region- and state-specific way. Frontal cortex
was affected only by hypothyroidism, while hippocam-
pal and cerebellar enzymes were affected in a similar
way by hyper- and hypothyroidism. The examined rat
hypothalamic enzymes do not seem to be affected (at
least under the experimental procedures followed).
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QapuakeuTikl Aywyrp Wuxoynplatpikwyv AcBevwyv
oec TuAua Bpaxeiag NoonAgiag Wuxiatrpikou Nooo-

KOMEIOU

KwvoTavtivog Kartolyiavvétroulog, Mewpyiog Matralnong, lwaév-
vng [MavrouAdpng, Avacotacia MaoTtpoyidavvn kai AvaoTacia

KapaoTepyiou

A’ Tunpa Bpayxeiag NoonAegiag, Wuxiatpiké Noookopegio ©Ocaoalovikng, EAAGG

EIZArQrH - ¥KOrnozx

O1 wuxikég OlatapaxéG OTouG NAIKIWPEVOUG
o@eihovTtal otV AAANAETTIOPOCN OPYAVIKWY HE
WUXOAOYIKOUG Kal KOIVWVIKOUG TTAPAYOVTEG, EVW
avayvwpifovTal ol 15I0ITEPEG BEPATTEUTIKEG Kal
VOONAEUTIKEG avaykeg Toug. Or KUpIol aTOXOI TG
PAPUOKOBEPATTEIOG AUTWY TWV aAcBeVWV gival N
BeAtiwon Tng ToidTNTAG WG, N TTAPAUOVH TOUG
oTNV KoIvOTNTA Kal N aTToQuyr| TOTTOBETNONRG TOUG
0€ 0iKoug euynpiag | n TTAPAPOVA TOUG YIO ME-
yéAo SidoTnua evidg voookouegiou. AvagépeTal
BiIBAIOYypa@IKG OTI OI YuxoynPIaTPIKOi a0BEVEIG €i-
vail 1910iTepa euaioBbnTol otV eU@Avion @apUa-
KEUTIKWV TTAPEVEPYEIWY, 10iwG Tou TUTTOU TWV
EEWTTUPAIBIKWY EKONAWOEWY, EVW N OUXVA OU-
vuTrapgn GAAWV CWHATIKWY TTaBAcEwY PTTOPE]
va TePITTAEEEl TN Beparreia. ‘ETol, 0TOX0G €ival n
xpnoigotroinon NG MIkpOTEPNG duvatrng d6ong
WUXOTPOTTWY QAPUAKWY YIQ TNV ETTITEUEN TOU E-
yIOTOU BEpaTTEUTIKOU ATTOTEAETUATOG.

2UyKpIOoN TNG WUXOPAPUAKOAOYIKAG BeparTeiag
TWV TTPWTWV EI0AYWYWY YUXoynpIaTpIKwV acte-
vwv (nAikia >60 étn) oe TuRua Bpayeiag Noon-
Aeiag Wuxiatpikou Noookopeiou, og dUo diago-
PETIKEG XPOVIKEG TTEPIGDOUG PE Ddlagopd piag O¢-
KOETIAG.

YAIKO - MEGOAOX

MpaypaTotroiBnke  avadpopIkr HEAETN Twv
TTPWTWY EI0AYWYWY YUXOYNPIATPIKWY aoBevwv
Katd Ta £€1n 2003-05 kai 1993-05 oto A’ TuAua

Bpaxeiag NoonAcgiag tou Wuyiarpikol Noooko-
peiou Oeocoalovikng. MeAetriBnkav KAIVIkKG xopa-
KTNPIOTIK& Kal digpeuvhRBnkKav Tuxov d1agopoTrol-
NOEIG TNG POPUOKEUTIKAG OYWYNG.

AMOTEAEZMATA

Tnv TpieTia 1993-95 voonAeUTnkav (TTPWTEG €1-
oaywyég) 51 aabeveig (26 avdpeg kal 25 yuvai-
KEG) Gvw Twv 60 eTwv, evw Tnv TpieTia 2003-05
44 (24 avdpeg kar 20 yuvaikeg). Agv dlagpopo-
TTOIOUVTQI ONUAVTIKA PJECQ OTO XPOVO XApPaKTNPI-
OTIKA OTTWG N aITia TToPaTTouTTAG (KUpiwg diata-
POXEG CUUTTEPIPOPAG, PE aufavouevn OuwWS TNV
QAUTOKATAOTPOQPIKOTNTA), N OUVUTIOPEN CWHATI-
KAG vooou, n didyvwan €£600U (WUXWTIKN, OUV-
aloBnuaTIKr 1 YVWOTIKA diatapayr). Z& 6,TI a@o-
pPA TNV WYUXOoQapHOKOAOYIKN BepaTreia, onuavTi-
KR €ival n peiwon NG XpRong TUTTIKWY avTIWuXw-
TIKWV (1993-95: 76%, 2003-05:44%) kai avTika-
TAOAITTITIKWY @apudkwyv (1993-95: 24%, 2003-05:
7%). AvtiBeTa TTapatnpeital adgnon Tng XpPriong
TWV ATUTTWV AVTIPYUXWTIKWY QOpUaKwyY (1993-
95: 0%, 2003-05: 32%).

2YMMNEPAXMATA

H Bpaxeia Beparreia wuxoynplatpikwy acOe-
VWV O€ Jn €CEIOIKEUPEVA TUNHOTO WUXIATPIKWV
VOOOKOMEIWVY TTapapével éva AETTTO KAl OUCETTI-
Auto TPO6BANpa. Mapd Tnv eu@dvion Twv A&tu-
TTWV AVTIYUXWTIKWY, N XPron TwV TUTTIKWY avTI-
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WUXWTIKWV (SoKIJaouévwy yia TTOAAG xpovia)
TTapapével kupiapxn. H xprion maviwg Twv atu-
TTWV QVTIYUXWTIKWY, TTOAG a1Td Ta OTToia EUPa-
viCouv onpavTikn €midpacn kal oTn cuvaiodnua-
TIKA OoQaipa, peiwoe TN XpAON OPIYWS AVTIKATO-
ONITITIKWV QAPUAKWY OE CUYKEKPIPEVEG OUADEG
WUXOYNPIOTPIKWY aG0EVWV.
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Pharmacotherapy in Psychogeriatric
Patients in Acute Ward of a Psychi-
atric Hospital
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SUMMARY. The main aim of pharmacotherapy in
psychogeriatric patients is the improvement of quality
of life and the avoidance of hospitalization. Pharma-
ceutical side effects, especially extrapyramidal mani-
festations, are appearing more often in this population
of psychiatric patients. The comorbidity with other
chronic diseases is also quite common. The aim of this
study was to examine the differences of psychophar-
macotherapy in first admissions of geriatric patients
(age>60 years) in acute ward of a Psychiatric hospital
in different time periods with difference of one decade.
The study was conducted in the D’ Acute Ward of the
Psychiatric Hospital of Thessaloniki. First admissions
during 1993-95 and first admissions during 2003-05
were retrospectively studied. The clinical characteris-
tics of the patients and the psychopharmacotherapy
were recorded. During the years 1993-95, 51 first ad-
missions of psychogeriatric patients were recorded (26
men, 25 women). During 2003-2005 the first admis-
sions were 44 (24 men, 20 women). No statistically
significant differences in characteristics, such as the
reason of admission, the comorbidity and the main
psychiatric diagnosis were noted. Concerning the psy-
chopharmacotherapy, a reduction in the use of typical
antipsychotics (1993-95: 76%, 2003-05:44%) and anti-
depressants (1993-95: 24%, 2003-05:7%) during
2003-2005 was observed. An increased use of atypical
antipsychotics was also noted during the same period
(1993-95: 0%, 2003-05:32%). The results of the study
suggest that typical antipsychotics are still the main
therapy for psychogeriatric patients admitted in a psy-
chiatric hospital. Moreover, in specific groups of these
patients, the use of antidepressants has been de-
creased.
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[MpdKANoN in vivo loxaiyiag pe AleyepTika Apivogéa
kKal MeA€tn NG MNpooTaTteuTikNG Apdong NG 2wpa-
TOOTATIVNG 0TOV ANQIBANOTPOEISN ToUu Apoupaiou

®. Kiayiadakn kai K. ©Ogpuou

Epyaotrpio ®apuakoroyiag, Topéag Bagikwv Emotnuwy, TuApa latpikig, Maver-
otiuio Kpntng, HpakAeio, 71110, Kpntn, EAAGG

EIZArQrH - ¥Kornozx

H ap@IBAnoTpOoEIBIK 10XaIdiO €ival n UTTOKEI-
pevn aitia TTOAAWV acBevelwy Tou 0@BaAuoU Kal
00nyei oTnNV KATaoTPOPr] TWV VEUPWVWV Kal TEAI-
K@ otnv T0PAworn. H cwuartooTtartivn €xel OeixOei
OTI €XEI VEUPOTTPOOTATEUTIKEG OPACTEIG GE OlAPO-
peTIKG TTapadeiyyaoTa VEUPOTOEIKOTNTAG OTO Kev-
TPIKO Neupikd XuoTnua, OTTWG OTNV ETTAYOUEVN
amd 10 NMDA veupoTogikdTnTa o€ KAAMIEPYEIEG
@Aoiou (1) kar oTnVv améPpPaAgn TNG MEONG EYKE-
@aANikiAg apTtnpiag (2). Emiong, n owparooTarivn
Kal ol ssty aywvioTéG TNG avaaTéAAOUV Tn Veo-
ayyeiwon emayopevn amod Tnv Ioxaipia (3,4) kai
TTPOCTATEUOUV TOV QPQIBANCTPOEIDN O POVTEAO
XNMIKAG 10xaiyiag atov apoupaio (5). Qotéoo, n
Opdon TNG CWHATOOTATIVIG O€ GAAA POVTEAQ
I0XaIdiag, TTou atroteAolv Tn Bdon Tng TTabo@u-
gloAoyiag OIAPOPETIKWY VOOWV TOU OP@IBAN-
OTPoEIBOUG, OTTWG KAl Ol UNXAVICHOI TTOU EUTTAE-
KovTtal, dev éxouv PeAETNOEl eTTapKWwG. H TTapou-
oa PEAETN OKOTTO €ixe TNV avamTugn evog in vivo
MOVTEAOU I0XAIMIOG- DIEYEPTOTOEIKOTNTAG KAl TOV
TTPOCBIOPICUO TNG VEUPOTTPOOTATEUTIKAG dpAaNng
TNG CWHATOCTATIVNG KAl TWV avaAdywv Tng oTnv
ap@IBANCTPOEISIKA 10XaIUIa.

MEG©OAOAOTIA

XpnolyoTtroindnkav apoevikKoi Kal BnAukoi evr)-
ANikol apoupaiol Sprague Dawley (Bapoug 250-
300 g) ) Brown Norway (Bdpoug 150-200 g). O
OuvOnAKeS dIaTAPNONG TWV (WY, OTTWG Kal OAEG
ol diadikagoieg TToU UTTéCTNoAv autd, fTav oUu-

Qwves pe Eupwraiky Odnyia (86/609/EEC). Me-
1@ TNV avaioBnrotroinon Toug (pe uAadivn 14.55
mg/kg kai ketapivn 200 mg/kg), Ta {wa dEXTNKAV
oT0 éva pAaTI evOORBOABIKEG yXUOEIG TWV BIEYEPTI-
KWV apivogéwv AMPA (42 nmol/pdm) kair NMDA
(42 nmol/pdm) kar oto dAo pém PBS (50 mM,
WG E0WTEPIKOG HAPTUPAG), OYKOU Sul/udT pe pon
1pl/min pe 1™ PBonBeia oTepeoTalikol €eEOTTAI-
opoU, pikpoavtAiag kal 27G BeAdvag. Ta {wa
Tou déxTnkav eyyxuoeic AMPA (42 nmol) Bava-
TWONKav petd amod 1, 2, 4, 8, 16, 30 nuépeg Kai
autd 1Tou Toug xopnynenke NMDA (42 nmol) Ba-
vatwonkav Petd ammd 1 1 8 nuépeg. Ze KaBepia
atrd TIG TTAPATTAVW OPASES UTTAPXE TOUAGXIGTOV
1 Cwo tou TMpe PBS (50 mM) kai ota dUo pdTia
(wg paptupag TnG ekdaTote opddag). Etiong, o€
opdda {wwv xopnyndnke PBS (50 mM) kai ota
oUo pdria kal Bavatwenkav Tnv idla nuépa NG
€yxuong (wg pdptupag otn nuépa 0). Mpokeiué-
VOu va ueAeTnO¢ei n TTpooTacia Tou auiBAnaTpo-
€100UG atd Tn OIEyEPTOTOLIKATNTA TTOU TTPOKAR-
Bnke v 1" KIGAAC NuUéEPA PETA TNV £yXUOT HE
AMPA (42 nmol), Ta ¢wa déxTnKav evoopBaAuIa
ouyxopriynon AMPA kai avaAéyou Tou sst utro-
doxéa TG owuartootativng (AMPA 42 nmol + L-
779,976 10°M f; AMPA 42 nmol + L-779,976
10*M) kai Bavarwenkav perd amd 1 nuépa. Me
TNV €KTEAECN QVOOOIOTOXNUEIOG OE KPUOTOUEG
MeAETABNKE N aAAayn TG €ékepaong dlaeopwy
KUTTOPIKWY  OEIKTWV TOou  ap@IBANCTPOEIdoUg
(ChAT, PKC, MAP1A, NF-L, TH, Recoverin,
bNOS). Me 1oTOXNMIKA XpWwan cresyl violet peAe-
TABNKAav o1 aAAayéG OTO €UPOG TWV ECWTEPIKWV
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oTIBAdwv Tou I10TOU (UOPPOUETPIA), EVW ME TN
xpwon TUNEL mrpoodiopioTnke n ammwAgIla Twv
KUTTAPWY AGYW QTTOTITWTIKWYV dIadIKACIWYV.

AMOTEAEZMATA

To dieyepTikd apivotu AMPA (42 nmol) Trpoké-
AECE QTTWAEIO TWV QUAKPIVIKWY KUTTAPWY Tou
auPIBANCTPOEIBOUG TTOU EKPPALOUV TNV AKETUAO-
Tpavogepdon NG xoAivng [ChAT avocodpaoTi-
KOTNTa (AA)] a6 tnv 17 péxpr kai v 30" nuépa
peTd TNV éyxuon. To NMDA (42 nmol) peiwoe o€
MeEYAAo BaBud Tov apIBPo TwV XOAIVEPYIKWY KUT-
Tapwv TNV 1" nuépa, aAAG TO GAPA £TTAVAABE TNV
8" nuépa. O PETETTEITO AVOTOIOTOXNUIKES HEAETEC
€0TIAOTNKAV OTNV OJAda TNG YIAG Nuépag. EKTOG
TWV XOAMIVEPYIKWYV KUTTépwv, To AMPA (42 nmol)
TTPOKAAECE ATTWAEIO TWV APAKPIVIKWY KUTTAPWV
TOU au@IBANCTPOEIBOUG TTOU EKPPACOUV TNV CUV-
Betdon Tou povogeldiou Tou adwtou (bNOS AA),
evw Ogv eTnpéace kaBoAou Ta SiTToAa KUTTOPO
TTou guvdéovTtal he Ta papdia (PKC AA) kai ye Ta
Kwvia (recoverin AA), Ta yayyAiakd kuUtTapa
(MAP1A AA) kai Toug agovég Toug (NF-L AA) kai
Ta vioTrapivepyikéd kuttapa (TH AA). Me tn xpw-
on TUNEL emBeBaiwbnke n etmiteugn ioxaigiag
emmayopevng atré 1o dieyepTikd apivoiu AMPA. H
guyxopriynon tou sst, avaidyou L-779,976 (104
M) mrpootdreuade Tov ap@IBAncTpocid amd Tn
dieyepTOTOEIKOTNTA, CUPPWva pe TNV ChAT AA,
bNOS AA kai Tn xpwon TUNEL. Alammiotwenkav
TTOPOMOIa AVOOOIOTOXNMIKA aTTOTEAECHATA KAl
oTa OUo €idn apoupaiwy TToU XpNoIKoTToIRONKAV.
O1 péxpl TWPA HOPPOUETPIKEG AVAAUCEIS UTTO-
oTnpiouv pPeiwon Tou €UPOUG TWV ECWTEPIKWV
oTIBGdwv Tou AuPIBANCTPOEIBOUG, WOTOCO ETTI-
TTAéOV PEAETEG TTPETTEI VA TTpAyHaTOTTOINBOUV YIa
TN OTATIOTIKA EMIRERAIWON QUTWY TWV OTTOTEAE-
OMATWV.

2YZHTHZH

Ta ammoteAéopata uttooTnPICouV OTI N EVOOBOA-
Bk éyxuon Tou OdieyepTikoU apivogéog AMPA
oTa 42 nmol €ival IKav va TTPOKOAETEl in vivo
IoXaIdia péoa g€ 24 WPEG KI ETTOPEVWG VA ATTOTE-
Aéogl KOAG povTéAo ap@IBANCTPOEIBIKAG 10XAlI-
Miag oTov apoupaio. To OwPATOOTATIVEPYIKO
avaAoyo L-779,976 ouyxopnyoUuevo e 1O Ole-
YEPTOTOEIKO APIVOEU OTO UOAWDEG ETTAVEPEPE TOV
10TO OTN QUOIOAOYIKN KatdaTacn, uttooTnpidov-
TAG TN OUMPETOXN TNG OWWPOTOOTATIVNG OTNV
avaoToAR TNG eTTayOPEVNG aTTd TNV Ioxaiyia BAG-

BNg KaI KATAOTPOPNG TWV VEUPWVWY TOU OU@I-
BAnoTpoeidolg. Ta ammoTeAéopara autd deixvouv
yia TTPWTN QOpPA Tn VEUPOTTPOCTATEUTIKA dpdon
avaAdyou TnG OWHATOOTATIVAG, XOPnyoUuEvou
OTO UOAWOEG, OTNV AUPIBANCTPOEIBIKA IoXaIMia
Kal ouvnyopoUv UTTEP TNG XProng CWHATOOTO-
TIVEPYIKWV OvOAOYywv OTn BepaTreia Twv ap@i-
BAnoTpomrabeiwv. Meipduata Bpiokovral ge €E¢-
NEN pe okotrd TN PEAETN TNG VEUPOTTPOOTATEUTI-
KRG 6pdong Tou ssty avaAdyou xopnyoUpevou o€
OIaPOPETIKOUG XPOVOUG (TT.X. META TNV TTPOKANCN
IOXQIMIOG) KAl HECW EVAAANAKTIKWV 03WV XOpryn-
ong. EmmAéov, onUavTIKO OTOXO TWV MEAETWV
auTwV aTToTeAEl N SlIaAeUKavon Tou UNXaviopou
TNG VEUPOTTPOCTOTEUTIKAG &pdong TNG CwHATO-
oTaTivng.

H ueAétn autn xpnuarodornbnke amrd tnv MTET
(Mpdypauua NENEA2003)
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Neuroprotective Role of Somatosta-
tin in an in vivo Model of Retinal
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SUMMARY. Retinal ischemia is the underlying cause
of many ocular diseases and leads to neuronal dam-
age and blindness. Somatostatin has been shown to
have neuroprotective effects in different paradigms of
neurotoxicity in the central nervous system, such as
NMDA-induced neurotoxicity in cortical cultures and in
middle cerebral artery occlusion. Somatostatin and its
sst, agonists inhibited the ischemia-induced neovas-
cularization and protected the retina in a rat model of
chemical ischemia. The aim of the present study was



to develop an in vivo model of excitotoxicity-induced
ischemia in the retina and to investigate the neuropro-
tective effect of somatostatin and its analogs. Adult
female and male Sprague Dawley (250-300 g) or
Brown Norway (150-200 g) rats were employed. The
housing conditions and all procedures employed were
in accordance to the European Communities Council
Directive (86/609/EEC). The excitatory amino acids
AMPA (42 nmol/eye) or NMDA (42 nmol/eye) were
injected intravitreally in one eye, while the other eye
received PBS (50 mM). The animals that received
AMPA (42 nmol) were euthanized after 1, 2, 4, 8, 16
and 30 days, those that received NMDA (42 nmol)
were euthanized after 1 or 8 days. A group of animals
received AMPA (42 nmol) and the sst; analog L-779,
976 (10°M or 10*M) and was euthanized after 1 day.
Immunohistochemical studies were employed to ex-
amine retinal cell loss. These demonstrated the loss of
retinal cholinergic amacrine cells [ChAT immunoreac-
tivity (IR)] in the AMPA (42 nmol) treated groups from
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the 1° till the 30™ day post injection. The NMDA treat-
ment decreased the number of the ChAT-IR cells at
the 1% day but had no effect at 8" day after the injec-
tion. In addition, AMPA (42 nmol) caused a substantial
loss of bNOS-expressing amacrine cells at the 1% day
after treatment. In contrast, other retinal cells such as
rod and cone bipolar cells (PKC and recoverin IR,
respectively), ganglion cells (MAP1A IR) and their
axons (NF-L IR) and the dopaminergic cells (TH IR)
were not affected by the AMPA (42 nmol) treatment.
TUNEL staining confirmed the AMPA-induced retinal
ischemia. The sst; analog L-779, 976 (10“M) protected
the retina from the excitotoxicity according to ChAT IR,
bNOS IR and TUNEL staining. Similar data were ob-
tained in both animal species used. These results
demonstrate for the first time the neuroprotective ac-
tions of a somatostatin analog injected intravitreally
and support the further study of the use of soma-
tostatinergic analogs as therapeutics in retinopathies.
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H Evepyotroinon tou D4 Ymodoxéa kai n cGMP
Tpotrotrolouv TNV ATTeAeUBEépwOon TNG ZWUOTOOTA-
Tivng otov Au@IBAnoTpo<1dr Tou Apoupaiou

®. Kiayiaddkn, E. KouAdkng kai K. ©gppou

Epyaotrpio ®apuakoroyiag, Topéag Bagikwv Emotnuwy, TuApa latpikig, Mavet-
otpio Kpntng, HpdkAeio, 71110, Kprtn, EAAGG

EIZAFQrH — xKOnozx

H owpatooTtartivn (SRIF), n vrotrapivn (DA) kai
10 povoéeidio Tou alwTtou (NO) eival veupoTpo-
TTOTTOINTEG TOU KUKAWMATOG TOU ap@IBANCTPO-
€1000g (1). MNpdogata, deixbnke 6Tl N CwuATO-
oTaTivn ernpeddel Tnv amreAeuBépwan Tng DA kai
ToUu NO gvepyoTTOILVTAG EIBIKOUG UTTODOXEIG (SSti
Kal sstp) oTov au@IBANCTPOEIBH) TOU apoupaiou
(2,3), evw 10 NO é€xel BeIxTel OTI JEIWVEI TNV OTTE-
AeuBépwaon TnG vroTTapivng oTov ap@iBAnoTpo-
€10 Tou Bodiol (4). Emopévwg, iowg 1oxUEl KA-
TTOI0G INXAVIOWOG avadpoung £TEpopuBuIong TNG
ouvBeong Kal atmreAeUBEPWOTG TOUG TTOU Ba €xel
oav amoTéAecpa T pUBPIoN Tou ap@IBANCTPOEI-
OIKoU KUKAWMATOG Kal TwV dIadIKaoIwy TG 6pa-
ong. H rapouca peAETn OKOTIO €iXe va EPEUVATEI
TO POAO TNG VTOTTAMIVNG KAl TOU JOVOEEIdiou ToU
alwTou oTnv ateAeuBépwan TNG CWUOTOOTATI-
VNG OTOV aUQPIBANCTPOEIBA TOU apoupaiou.

MEG©OAOAOTIA

XpnoiyotroimBnkav BnAukoi Sprague Dawley
apoupaiol (Bapoug 250-300 g). O1 ouverkeg dia-
TAPNONG TWV {WWV, OTTWG Kal OAEG o1 dIadIKATiEg
TTOU UTTECTNOQV aUTA, ATavV OUPQWVES UE Eupw-
maikfy Odnyia (86/609/EEC). O1 ap@iBAnoTpocl-
O¢cig ammokoAARBnkav pnxavikd amd Ta para,
eMwAacTNKav o€ BPeTTIKO UAIKO Medium-199 e
Bakitpakivn (1 mg/ml) yia 1 wpa ot 37 °C kai 5%
CO2 (3). Na va egetaooupe T dpdon TNG vIo-
TTapivng oTnv ammeAeuBépwaon TNG CWHPATOOTO-
Tivng, o1 €KTOTTEG KAANIEPYEIEG TWV AN@IBANCTPO-
€I0WV ETTWACTNKAV OE QPEOKO BPETITIKO UAIKO

yia 1 wpa mapoucia DA (10, 100 ka1 200 uM),
atropop@ivng (Un eKAEKTIKOG D4/D2 aywvioTng,
0,50, 1,0 ka1 10 uM), AB8930 (ekAekTIKOG D+
aywviotig, 0,50, 1,0 kai 10 pM), KouviTipoAng
(exAekTIKOG D2 aywwvioTig, 0.50, 1.0 ka1 10 M)
KAl OOUATTIPIONG (EKAEKTIKOG D2 avtaywvioTAg,
100 kar 200 pM). TNa va egeTdooupe TN dpdon
TOU povogeIdiou Tou alwTou oTnv atreAeuBépwan
TNG CWUATOCTATIVNG OI EKTOTTEG KOAANIEPYEIEG TWV
AUPIBANCTPOEIdWY ETTWACTNKAY 0€ QPECKO Bpe-
mmké UAIKS yia 1 wpa Trapoucia apyivivng (n
TTPWTN UAN yia Tn ouvBeon Tou NO, 62,5, 125,
250 kar 500 M), viTpoTTPWGCGCIBIOU TOU vaTpiou
(d6Tng Tou NO, 125, 250, 500 ka1 1000 pM),
SIN-1 (86tng Tou NO, 100uM) kai 8-Bromo-
cGMP (avdAoyo Tng cGMP, 250uM). X1n ouvé-
XEla Ta OgiypaTa ETOINACTNKAY YIQ TNV TTOOOTIKO-
Troinon Twv emmmédwy TG SRIF pe TN Xxprion pa-
dioavoooavdaAuong. MNa Tn oTaTIOTIKY €TTECEPYQ-
gia Twv dedouévwv XPNOIKOTIOIRBNKE N HEBODOG
NG avdAuong diakUpavong POVAG KaTelbuvong
(one-way ANOVA).

AMOTEAEZMATA

H vrtomapivn kai n amopop@ivn auénoav Ta
€MTTEdA TNG CWUATOCTATIVNG PE TN HOPQN ava-
aTPOPNG KWOWVOEIDOUG KAUTIUANG. O eKAEKTIKOG
D1 aywviotig A68930 augnoe ta emitTeda Tng
OwWHOTOOTATIVNG KATA TPAOTTO £EOPTWHEVO ATTO TN
OUYKEVTPWON, v O Dy €KAEKTIKOG aywVIOTHG
KOUIVITIPOAN O¢v gixe dpdaon. H couAtipidn au-
&noe Ta emiTeda TNG CWPATOCTATIVAG KATA OTATI-
OTIK& ONPAvTIKO TPOTTO OTN CUYKEVTPWON TWV
200 pM. H apyivivn kai To SNP dev gixav kayia



OpAon oTa TMITTEdA TNG CWHATOOTATIVNG, EVW TO
SIN-1 kai n 8-Bromo-cGMP édwoav oTaTIoTIKA
OnNMavTIKA heiwon.

2YZHTHZH

Méow Twv QAPUAKOAOYIKWYV OeOONEVWY TTOU
TTapouciddovTal, TrpoTeiveTal OTI N VIOTTAYivn
eTNPEAdel TNV aTTEAEUBEPWON TNG CWHOTOOTATI-
vng evepyoTrolwvTag Toug Dy utrodoxeic. H dpd-
on TNG COUATTIPIONG eKPPACEl TNV AvVAOTOAR TwV
D, autoUtmodoxéwv Kal TNV auénon Tng atreAeu-
Bépwaong NG vrotrayivng, n otoia Ba ummopoloe
oTn ouvéxela va evepyotroifoel Toug D1 utmodo-
X€ig. Ta dedopéva TTou agopouv oTn dpAacn Tou
povoéeidiou Tou afwTou oTa eTTiTeda TNG CWHO-
TOOTOTIVNG UTTOOTNPICOUV PUNXAVIOUO TTOU PECO-
AaBeital dueca amd Tnv cGMP. To SIN-1 éxel
OITTAG poAo, a@’ evog augavel Ta etireda Tou NO
KOl a@’ €TEPOU €TTNPEAdel Aueaa TN OIQAUTH you-
QavUAIKR) KUKAGON. MeAéteg sival og €€EMIEN TTpO-
KEIMEVOU VA XOPOKTNPIOTEI TTEPAITEPW TO VEUPO-
XNHIKG KUKAwpa Tou ap@IfAnoTpoeidols oOTO
otroio TrepIAauBavovTal ol aAANAETIOPATEIS TNG
VTOTTOWIVNG, TOU Povogeidiou Tou alwTou Kal TNG
OWMATOOTATIVNG.

Aut n ueAétn ouyxpnuarodornbnke amd 1O
mpoypauua NMYCAOPAL.
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SUMMARY. Somatostatin (SRIF), dopamine (DA) and
nitric oxide (NO) are neuromodulators of retinal cir-
cuitry. Recently, we have shown that SRIF influences
the release of both DA and NO by activating specific
receptors (ssty and sstp) in rat retina, while NO has
been shown to decrease DA release in the bovine ret-
ina. The above triad may provide a feedback loop for
the regulation of each others’ synthesis and release
that could result in the fine tuning of retinal circuitry
and vision processes. The present study investigated
the role of DA and NO in the modulation of SRIF re-
lease in rat retina. Female Sprague Dawley rats (250-
300 g) were employed. The housing conditions and all
procedures employed were in accordance to the Euro-
pean Communities Council Directive (86/609/EEC).
Retinas were mechanically detached from the eyecup,
incubated in Medium-199 with bacitracin (1 mg/ml) for
one hour at 37°C and 5% CO; and ex vivo experiments
were performed. To examine the effect of DA on SRIF
release, retinal explants were incubated in fresh me-
dium for one hour in the presence of DA (10, 100 and
200 pM), apomorphine (nonselective D4/D, agonist,
0.50, 1.0, 10 pM), A68930 (D4 selective agonist, 0.50,
1.0, 10 pyM), quinpirole (D, selective agonist, 0.50, 1.0,
10 pM), and sulpiride (D, selective antagonist, 100,
200 pM). To examine the effect of NO on SRIF re-
lease, retinal explants were incubated in fresh medium
for one hour in the presence of arginine, the starting
material for NO synthesis, (62.5, 125, 250, 500 uyM),
SNP (NO donor, 125, 250, 500, 1000 uM), SIN-1 (NO
donor, 100 pM) and 8-Bromo-cGMP (250 uM). Sam-
ples were subsequently prepared for the quantification
of the SRIF levels using radioimmunoassay. Statistical
analysis of the data was performed using a one-way
ANOVA with posthoc analysis (Dunnett). Dopamine
and apomorphine increased SRIF levels in a reversed
bell curve manner. The selective Dy agonist A68930
increased SRIF levels in a concentration dependent
manner, while the D, selective agonist quinpirole had
no effect. Sulpiride increased SRIF levels in a statisti-
cally significant manner at the concentration of 200
MM. Arginine and SNP had no effect on SRIF levels,
while SIN-1 and 8-Bromo-cGMP produced a statisti-
cally significant decrease. The pharmacological evi-
dence presented suggests that DA influences SRIF
release by activating D; receptors. The effect of
sulpiride suggests an inhibition of D, autoreceptors and
an increase of DA release that could subsequently
activate D4 receptors. The data, pertaining to NO’s
effect on SRIF levels, support a direct cGMP mediated
effect. SIN-1 has a dual role, namely increasing NO
levels and also directly influencing the soluble
guanylate cyclase. Studies are in progress to charac-
terize further the retinal neurochemical circuitry in-
volved in the interactions of DA, NO and SRIF.
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Emidpaon Ttou EIdIkoU AvacTtoAéa Tupooivikng
Kivaong tou YTtrodoxéa Tou Emmdeppikou AugnTikou
Mapayovta Gefitinib otnv ‘Ekkpion kai EvarréBson
['AukolapivoyAukavwy atré Kakorfn Kurttapa Me-

00BnAILPATOG

l. K)\dVKG§1, A. ZapéaBdcﬂ, J. Zhongz, M. Roth? T. Kapakiou-
Aakng' kai E. MatrakwvoTavTivou
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Research, University of Sydney, NSW 2006, Australia

EIZArQrH - *K0rnox

¢ TMOANG veoTTAdopaTa, OTTWG OTA KOKORON
peocoBnAiwpata, éxel SlomoTwoel augnuévn ék-
@pacn K/kal evepyoTToinon - Wo@OPUAiwan Tou
utrodoxéa Tou TIOEPUIKOU AuENTIKOU TTapdyovTa
(EGFR - Epidermal Growth Factor Receptor). H
evepyotroinon Tou EGFR emituyydaveral ye tnv
TTPOOdECN OUOAOYOU TTPOCOEUATOS OTO ECWKUT-
TAPIO TUAMA TOU, UE ATTOTEAECUA TO OXNMOTIONO
OHOBIYEPWV 1] ETEPOBIPEPWV PE GANA PEAN TNG OI-
KOY£VEIAG, KATI TTOU KATOARYEI OTN QWOPOPUAIw-
ON—EVEPYOTTOINGN TOU €VOOKUTTAPIOU TUAMATOG
TOU, TTOU TTapouaiadel dpdon TUPOOIVIKAG KIVA-
ong. H ummapén tou EGFR éxel ouoxeTioTei pe
avacToA] TwV PNXaviopwyv amotTTwong Twv
KAPKIVIKWY KUTTAPWYV, VEO-AYYEIOYEVEDT KOl ME-
TaoTaTikr) dlaotropd. To gefitinib avAker oToug
QAVOOTOAEIG TUPOCIVIKWY KIVOOWY, MO OIKOYEVEIQ
XNMIKWV OUCIWV TToU amroTéAegav pia ammd Tig
TPWTEG BepaTreieg veEOTTAAOUATIKWV TTaBfoEwV
TTOU OTOXEUOUV O€ HOPIOKS eTTTTESO Kal €XOUV
Tapel EyKpION Yia KATTOIEG HOPYEG KAPKivOu.
Mpoékeirar yia yopio xapunAou poplakoU Bdapoug
TTOU OUVOEETAI AVTIOTPETITA PE TO EVOOKUTTAPIO
TuAua Tou EGFR, 1O TUAPO ekegivo TTOU TTAPOU-
o1ael TN OpACN TUPOCIVIKAG KIVAONG, AVAOTEA-
AovTaG TNV QUTOPWOPOPUAIWGCH TOu Kal Gpa Kat’
ETTEKTOON TTOPEPTTOBICOVTOG T HETAYWYH TOU
OfHATOG OTOV TTUPHVA TTOU TTPOKUTITEI OTTO TNV

evepyotroinon Tou EGFR utrodoxéa. Or KAIVIKEG
MEAETEG TTOU €xOuv TTPAYUOTOTTOINGEI WG TWwpA
a@OopPOoUV TTAEIAdO GUUTTAYWV OYKWYV, OTTWG Oy-
koug MEZ, paoToul, ke@aAAg Kal TpaxnAou, Tray-
Kp€aTog, HECOBNAIWUOTOG, K.T.A., EVW ApPXIKE €y-
KPIBNKE yIo QVTIMETWTTION TTPOXWPENUEVOU [UN MI-
KPOKUTTOPIKOU KAPKiVOU TOU TTvEUOVA.

>1n JeAETN auth diepeuvnONKe n midpacn Tou
gefitinib oTnv ékkpion kai evamdBeon yAukolaui-
voyAukavwy (GAGs) atmé avBpwtriva pegobnAia-
K4 KUTTOpa KABWG Kai atrd KUTTApa HecobnAiw-
HOTOG TTOPOUCia TWV QUENTIKWYV TTApayovTwyv
TGF-B (peTaoxnuatiCwv auénTtikdg TTapAayovTag)
kai PDGF-BB (aigyotreTaAiokog auénTikdg mapd-
yovTag).

MEG©OAOAOQTIA

Ta kUTTOpa emmwdoTnkav TTapoucia Tou gefi-
tinib kal Twv auénrikwyv TTapayéviwv TGF-B Kai
PDGF-BB yia 24 ka1 48 h. Metd 10 T€AOG TNG
ETMWACNG TO UTTEPKEIUEVO TWV KUTTAPIKWY KAAAI-
EPYEIWV KAl TO KUTTAPIKO OTPWHO CUAAEXBNKav
Eexwpiotd kar or GAGs atropovwBnkav UoTepa
amd armoudkpuvon Twv ANImdiwy, €EAVTANTIKNA
TpwTedAuUon, emegepyaoia pe NaBH4 kai kara-
BUBIoN pe alIBUAIKr) aAkoOAn. O TTOCOTIKOG TTPOC-
d10pIouog Twv GAGSs £yive PE XPWHATOUETPIKO
TTPOCOIOPIOUS TWV OUPOVIKWV 0&éwv. O diayw-
pIoPOG Twv GAGs emiTeUXONKE PE NAEKTPOPO-
pnon o€ pePPpdveg OIKAG KUTTOPIVNG Kal O XO-



POKTNPIOUOG TOUG XPNOIMOTTOIWVTAG €I0IKA €vCu-
pa trou diaoTrouv TIg GAGSs.

ATMOTEAEZMATA

AlamoTwonke 0TI Ta HeECOBNAIOKA KUTTAPA €K-
Kpivouv ualoupovikd o&u (HA), Benkr nmmapdvn
(HS) kai Benkn xovdpoitivn. O1 idieg GAGs Bpé-
Onkav Kal gTo KUTTAPIKO OTPWHA TWV JecoBnAia-
KWV KUTTapwyv. Ooov agopd Ta KakorBn KUTTapa
TOoUu pecoBNNIWPATOG PPEBNKE OTI EKKPivouv Kal
evaTTOBETOUV OTOV EEWKUTTAPIO XWPO Kupiwg HA
kai HS. O1 auéntikoi trapdyovreg TGF-B kai
PDGF-BB emrdyouv 1600 Tnv £KKpIon 0G0 KaI TNV
evatmobeon GAGs kal gToug duo TUTTOUG KUTTG-
pwv. To gefitinib avacTéAAel, katd docoegapTw-
MEVO TPOTTO, TNV £KKPION Kal evattobeon OAwv
Twv GAGs amd Ta yecobnAiakd KUTTOPA, aAAd
Kupiwg Tou HA a1mé Ta KUTTOPA TOU PECOBNAIW-
pyarog. ETri mAéov, 1O gefitinib avaoTéAAer Tnv
EMAYWYIKA dpAcn TWV augnTiIKWY TTaPayovIwyv
TGF-B ka1 PDGF-BB 6c0ov agopd oTnv €kKpion
Kal evamméBeon GAGs ota KUTTAPA TTOU UEAETA-
Onkav.

2YMMNEPAZMATA

& TTponyouUpeveG UEAETEG €xel dlaTuTTwOEl N
damrown 6711 0 BaBuog KakonBgIag Tou PecoBNAIW-
HaTOG OXETICETAI UE QUENUEVN EKKPIOT KAl EVATTO-
Beon HA amd 1o KAPKIVIKA KUTTOPO TOU HECO-
OnAiwpartog kai 611 To HA €1Tdyel Tov TTOAAOTTAG-
O100P0 Kal TN HETAVACTEUTIKA IKAVOTNTA TWV KUT-
Tdpwv Tou pecoBnAiwpaTtog. Ta atroteAéouarta
NG TTaPoUcag PEAETNG uTTodeIkvUouv OTI KaTd
TNV QVTIUETWTTION TOU JECOBNAILOPATOG HE TOV El-
OIKO avaoToAéa TUPOCIVIKNAG Kivéong Tou EGFR,
gefitinib, peiwverar 1600 n ékkpion 600 Kai n
evatmobeon Tou HA atmd Ta kKUTTapa Tou gegoln-
NWPATOG Kal eVOEXOUEVO QUTO VO CUVEITQEPEI
OTNV €UEPYETIKA Opdaon Tou QapudKou OTO KOKO-
nBeg pecoBnAiwpa.

The Effect of the Highly Selective
Epidermal Growth Factor Receptor
Tyrosine Kinase Inhibitor Gefitinib on
Glycosaminoglycan Synthesis by Hu-
man Malignant Mesothelioma Cells

J. Klangas1, D. Zardavas', J. Zhongz, M.
Roth?, G. Karakiulakis' and E. Papakon-
stantinou’
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SUMMARY. Malignant mesothelioma is a highly treat-
ment-resistant fatal disease, which has been shown, in
most cases, to be associated with elevated amounts of
hyaluronic acid (HA), a non sulfated glycosaminogly-
can, in pleural effusion. The epidermal growth factor
receptor (EGFR) is a transmembrane receptor tyrosine
kinase of the HER family and play an important role in
the proliferation and metastasis of tumor cells. It is
frequently overexpressed in common solid tumors and
has become a favoured target for orally administered
small-molecule and antibody-based therapy.

In the present study, we investigate the effect of the
highly selective epidermal growth factor receptor tyro-
sine kinase inhibitor gefitinib, on glycosaminoglycans
synthesis by human malignant mesothelioma and
mesothelial cells. For this reason, cells were incubated
with gefitinib in the presence of the growth factors
TGF-B and PDGF-BB, for 24 and 48 h. At the end of
the incubation period the total GAGs were isolated and
purified from the culture supernatants and the cell frac-
tions (cells associated with the deposited extracellular
matrix) by ethanol precipitation after extensive treat-
ment with pronase, DNAse and alkali borohydride. A
quantitative measurement of GAGs was performed by
measuring their content of uronic acids collorimetri-
cally. GAGs were separated by electrophoresis on
cellulose acetate membranes and characterized using
specific GAG-degrading enzymes.

We found that mesothelial cells secrete HA, heparan
sulfate (HS) and chondroitin sulfate. The same GAGs
were also found in the cell-associated fraction. Malig-
nant mesothelioma cells secrete and deposit in the
extracellular matrix HA and HS. TGF-8 and PDGF-BB
significantly stimulated the secretion and deposition of
GAGs in both mesothelial and mesothelioma cells.
Gefitinib inhibited the secretion and deposition of
GAGs from both cell types, in a dose-dependent man-
ner, mainly, by downregulating the synthesis of HA, an
effect that was most prominent in malignant meso-
thelioma cells. Furthermore, gefitinib inhibited the
stimulatory effect of TGF-3 and PDGF-BB on GAG
synthesis by mesothelial and mesothelioma cells.

Our results indicate that treatment of malignant
mesothelioma with gefitinib may result in decreased
synthesis of HA by mesothelioma cells. Since elevated
amounts of HA have been correlated with increased
malignancy of mesothelioma cells the inhibitory effect
of gefitinib on HA synthesis may have an additional
beneficiary effect on tumor cell proliferation and
migration in the treatment of malignant mesothelioma.
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Néo AlwpeBivikd Koupapiviké Mapdywyo pe Avtio-
CEIOWTIKN - AvTIQAeyuovwdn - AvTiIBpouBwTIKA Apd-
on. Apdon oe Acikteg PAeyPOVAG

X. KOVTOVId)pVI‘]§1, A. XaTCr]ﬂchAou-/\iTlva1, A. Katroukpavidou?,
B. Ztepyiou-MixanAidou? kai K. KaAhapdac?

1EpyouJTr’]plo PapuakeuTikng Xnueiag, TuAua PapUaKEUTIKAG, 2Epyormr’]plo duaoio-
Aoyiag, latpikr) ZxoArA, ApioToTéAcio MNMavetoTApio, 54124 Osooalovikn, EAAGG

EIXArQrH - *K0orox

H avtipAeypovidng Spdon Twv KOUPAPIVWV
(1) éxer peAeTnBei oe BABog kal €xouv yivel ap-
KETEG TTPOOTTABEIEG TOOO OE QPUOIKA TTPOoIdVTa,
600 Kal og OUVOETIKA. EkTevrig peAéTn Slapdpwv
KOUMAPIVIKWYV TTAPAYWYWY TTPAYHOTOTTOINONKE
ME TO TPOTUTTO TNG Kapayevvivng TTou 0drynoe
ge onuavtika amoteAéapara (1). MeAéteg £xouv
atrodeifel 0TI N Koupapivn Kal Ta TTapaywyad Tng
avaoTéAouv Tn BloolvBeon Twv TTpooTayAavol-
VWV PEOW TNG dpAong Toug oThv KUKAOGuyovd-
on, aAAd kai otn Aimoguyovaon (1). H avTipAey-
Movwdng dpdaon Twv BevOTTUPAVOVWV OXETICETAI
ME TN duvaTdTNTA TOUG Va AEITOUpyoUV WG Capw-
TEG EAEUBEPWYV PICWV e BAoN Ta TTEIPAUATA TTOU
éylvav, 1000 amd Tnv aAAnAemidpacn e Tnv
€AelBepn oTaBepry piCa (DPPH), 600 kal atmd 1n
opdon otn AImIdIKA utTEpO&Eidwaon Kal oTnv UTTE-
POEeIdIKN dECUOUTACT), ATTODEIKVUOVTAG OTI APKE-
TA KOUPOPIVIKA TTapdywya eu@avifouv Kal anua-
VvTIKA  avTiogeidwTikr Opdon. MMpdogarta (2,3)
avakovwenke n olvBeon AfWHEBIVIKWY KOoupa-
PIVIKWV TTOPAYWYWV HE QVTIQAEYHOVWON Kal
avaoTaATiky &pdon et NG Airouyovdong kai
emmi dlo@Opwv oepivoTTpwTeacwy. O poAog Tng
AiTTouyovdong oTn abnpwudTwaon €xel amodel-
xBei. H AN ka1 n @AeypovA eivar diadikaaieg
oTeva ouvdedepéves. Ta evdoBnhiokd KUTTOpO
TWV ayyeiwv CUPPETEXOUV OTIG BIOdIKACIEG au-
T€G. H BpouBivn Bewpeital wg pecoAapntig g
QPAEYHOVAG, €TTEION N €KBEaN O PEYAAEG OUYKEV-

Tpwoelg Bpopfivng ocuvodeleTal amd ypryopn
auénon Tng dIoTTEPATOTNTOG TOUu €vdoBnAiou.
Etmmopévwg 1a pépia autd, Adyw Twv IBI0TATWY
TToU €x0uv, Ba ptropolaav va XpnoiuoTroinfouv
WG €KAEKTIKOI avaooToAgig TG BpopBivng otnv
QVTITINKTIKN Beparreia.

2Tnv epyacia auth éyive in vitro/in vivo Oig-
peuvnaon TNG avTipAeypovwdoug dpdong evog vé-
ou alwpeBivikoU koupapivikoU TTapdywyou (Q2)
(ZxAua 1), oc OeikTeEG PAEYPOVAG OE UTTEPYOAN-
OTEPIVAIPIKOUG EVAAIKEG KOVIKAOUG AEUKNG QUANG
(NZY) perd atréd emTanuepn KabnuepIv) Xopnyn-

on.
N
1
Y [ o]

Y= -C=NHOH

X\, NH,0H, CH,COONa

—_—

X 0 o
X=-CHO

Sxnua 1. H doun tou adwuebivikou KouuapivikoU
mapdywyou Q,

MEG©OAOAOQTIA

21N JEAETN xpnoigoTToIindnkav 8 Agukoi eviAl-
Keg KOvikAol (NZY). TNa didotnua 120 nuepwv Ta
{wa eAdupavav €IOIKA €TTEEEPYATUEVN TPOPN EU-
TAouTIOpéVN WE KaBapr 2% XoAnoTtepdAn (Dol-
der/Switzerland) KaBwg Kol KOAGPTTOKENTIO 6%,
ME OTOXO TA TTEIPOUOTOlWA VO KATOOTOUV UTTEP-
XoAnoTepIvaipiké. Tnv TpwTtn nuépa, TpIv atmd
TNV €évapén Tng UTTEPXOANCTEPIVAIUIKAG OiaiTag,
€yive AN QAERIKOU QipaTOG TTPOKEIPEVOU va



TTPOCBIOPIOTOUV QIATOAOYIKEG TTAPAUETPOI (YEVI-
KAl aipgatog, mpoBpouivn, Ivwdoyovo) Twv TTEl-
POPOTOlWwWY KABWG Kal PIOXNUIKEG TTAPAPETPOI
(xoAnaTepivn, TpIyAukepidla, OAIKEG TTPWTEIVEG
opouU aiparog). 2t1a idia deiypata TpoodiopioTn-
kav Cs, C4, CRP, as-avmiBpuyivn-(AAT), atrTo-
yAoBivn i amroo@aipivn-(HPT). O1 mpwreiveg
o&eiag eaong (CRP, AAT-as-avtiBpuwyivn, (HPT)-
amroyAoBivn-amrtroo@aipivn) Kabwg Kai ol Tapd-
yovTteg Tou ouptrAnpwparog Cs, Ca, eivar duva-
TV va evepyotroinBouv katd Tn SIGPKEIQ HIAG
avTidpaong auuvng TOU OpPyaviopoU. ZT0 TEAOG
Twv 120 nuepwv Kal agou Eyive Kal TGN Afyn
aihaTog yia TOUG avTioTOIXOUG TTPOGdIOPIGHOUG,
Ta TTEIpapaTélwa xwpiodnkav os 2 ouddeg atro-
TeEAoUpeveg atmé 4 Treipapardélwa n KAbe pia.
2TnV TIPWTN opada €yive Xopriynon Tng ouaciag
Qy, (o€ d6on 0,004 mmol/ml/kg cwuaTikoU Ba-
pPOoUG) yia didoTnua eTTa nuepWy. Ta {wa fuyifo-
vTav Kabnuepiva wate va diapgop@wdei n doon
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AMOTEAEZMATA

Ta amoteAéopata utTtoBARBNKav O PN TTapa-
petpiki ANOVA etravalauBavopevwy UETPROE-
wv (Friedman’s Rank Test). A6 Tnv emegep-
yaoia mpoékuywe OTI oI TTapdyovteg Cq kai AAT
(ag-avTiBpuwivn) £de1€av  OTATIOTIKA ONUAVTIKN
dlapopd (p<0,05), mapd 10 PIKPS aApPIBUS TwV
Teipapatélwwy. Or uttdAoITTol TTapAyovTeSG, HE
mo eugavr) Tnv C-avTidpwoa TTpwreivn, Teivouv
va BeATILWVOUV TIG TIUEG TOUG META Tn XOpPrnynon
TNG PAPUOAKEUTIKAG OUTiag.

2YMMNEPAXMATA

2UVOAIK@, n utté dokiyacia évwaon @aiveral va
eTTNPedlel euvoikd OtikTEG QAEYMOVAG, YEYOVOG
TTOU evBapPUVEl TNV TTEPAITEPW EVOEAEXT MEAETN
™MG.

TNG Xopnyoupevng KaBe @opd ouaiag. H delTepn Mivakag 2
opdda atrotéAece TNV opdda Twv HAPTUPWY ETmitreda BIoXNUIKWY TApauETOWY
oTnv oTroia Xopnynénke pévo o uypog QopEag.
310 TEAOG TNG Xopnynong €yive kai TAAI Afyn ApoAnyia | Cs Cs | CRP | AAT | HPT
aipatog yia emavdAnyn Twv  TIPONYOUHEVWY 1 <5,83| 14 | 1,46 |18,30| 7,76
16'rp906|oplopwv ngs va ps)\e’mels_ll’ouprTKa n A, 6.90 | 6,02 | 143 | <10 | <5.83
pdon Tng xopnyouuevng ouaiag (Mivakag 1). B, <583 0,188 | <10 | <5,83
) Mivakag 1 ) 2 94,6 | 113 | 1,24 | 79,90 | 46,70
Ouadeg meipauaré{wwv Kai aiuoAnWies
A, 39,80 | 41,5 | 1,47 [ 28,60 <5,83
OMAAA 1" (N=4) OMAAA 2" (N=4) B; <583(10,90| 525 | <10 | <5,83
Xopr]yr]or] QQ Mdp]’upgg 3 <5,83 20,60 1,37 15,70 <5,83
(N =7) (N1=7) As 12,60 | 13,90 | 20,50 | <10 | <5,83
XpéVOg GIHOAHW/wV XpéVOg GI[JOAI')(,UIU:)V B3 9131 5’35 0,81 <10 <5,83
(N2=3) (N2=3)
4 10,90 [ 11,70 | 1,09 | <10 0
! At B1 ° As Bs Aq <5,83| 6,93 | 1,72 | <10 | <5,83
2 Az B 6 As Bs B4 <5,83| 6,57 | 0,49 | <10 | <5,83
3 A3 B3 7 A7 B7
Tiyég avagopdg: Cz= 79-152 mg/dl, C4 = 16-38 mg/dl,
4 Ay B, 8 As Bis CRP =0 - 0,8 mg/dl, AAT = 88 — 274 mg/dIl, HPT = 36-

N = apIBuo6g TTEIpapaTélwwy

N1 = nuépeg xopriynong,

N2 = apiBu6g alpoAnywiwv

1,2,3,...8 = Aqyn aipatog Katd TNV évapén Tou TTEIpa-
parog,

A1, Ag,...Ag = ANQYn aigatog PETA TV €TTiTEUEN UTTEP-
XoAnaTepivaipiag

B1, By,...Bs = Myn aipatog pera  Aign tng xopri-
YNoNG TNG @APUAKEUTIKAG OUTiag.

195 mg/dl
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New Azomethine Coumarinic Deriva-
tive with Antioxidant - Antiinflamma-
tory - Antithrombotic Activity. Activity
on inflammatory indicators

A.C. Kontogiorgis1, D.Hadjipavlou-Litina1,
D. Kapoukranidouz, B. Stergiou-Michaili-
dou’ and K. Kallaras®
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of Thessaloniki, Thessaloniki 54124, Greece
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SUMMARY. Inflammation might play an important role
in the initiation, progression of cardiovascular diseases
(CVDs) and blood coagulation cascade. The designa-
tion of CVD as a chronic inflammatory process is fur-
ther supported by evidence that the risk factors for
CVD cause endothelial cells throughout the vascular
tree to assume an inflammatory phenotype. These
activated endothelial cells characteristically exhibit
oxidative stress and increased adhesiveness for cir-
culating leukocytes. Although initial efforts to define the
mechanisms underlying the inflammatory phenotype in
diseased endothelial cells have focused on the linkage

between oxidative stress and adhesion molecule acti-
vation/expression, recent work has implicated a variety
of additional factors that can modulate the magnitude
and/ or nature of the inflammatory responses in CVD.
Activation of blood coagulation and thrombin formation
accompany inflammation, wound healing, atherogene-
sis and other processes induced by endothelial injury.
Coumarins comprise a large class of phenolic sub-
stances in plants. Coumarins’ natural and synthetic
derivatives were found to possess significant anti-in-
flammatory and antioxidant activities. Many coumarin
compounds are recognized as lipoxygenase and
cyclooxygenase inhibitors. In this study we tested the
effect of a new azomethine coumarin derivative (Qy),
designed and synthesized as possible anti-inflamma-
tory and antioxidant agent, on several inflammatory
indices in male cholesterol-loaded (feeding with 2%
cholesterol and 6% corn oil for 120 days) atheroscle-
rotic NZW rabbits. Blood samples for lipids and anti-
inflammatory indices [C3, C4, CRP, a1l-antithrypsin
(AAT), haptoglobin (HAT)] were taken before and after
feeding, as well as 7-days after the daily administration
of substance Q, (0.004 mmol/ml/kg body weight). The
results were analyzed by the Friedman's rank test. In
general treatment with the Q, azomethine coumarin
derivative induced significant decreases (p<0.05) of C,4
and AAT levels. All other parameters measured tended
to decrease, without, though, significant differences. It
is concluded that the tested compound shows satis-
factory antinflammatory activity and it must be investi-
gated thoroughly.
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Aouikég Tpotrotroioelig KAAOOIKWY PN 2TEPOEIdWV
AvTipAeypovwdwyv Mtropouv va Odnyrioouv oTnv
AvakdAuywn KaAutepwyv Pdpuakwyv yia Néooug Tng

2. uyxpovng Koivwviag

MN.N. Koupouvdmcf, E.A. PéKKG1, A. Fa)\avdKr]g1, X. AouA-
vképnc', 1. Ziokou', K. Tolokit¢ig', A.MN. Koupouvdkn? kai A.

FaBaAdc’

1Touécxg dapuokeuTikAg Xnueiog, TuRua ®apuakeuTikng, ApioToTéAelo MavetmoTAIO,
Oecoalovikn, EAAAGG. 2Top.t’:cntg dapuaokeuTikig  Xnueiog, TuAua PoppaKEUTIKAG,

MavemoTAipio ABnvwv. ABrAva, EAANGG

EIZArFQrH

211G oUYXPOVEG KOIVWViEG, voonpdTnTa Kal Bvn-
oluéTNTa a1rd KOaPOIayYEIOKA Kal VEUPOEKPUAI-
oTIKd, T0TTou Alzheimer (SDAT), vooAuara augd-
vovTtal paydaia kal ommaitoluv duecn avamTuén
KOAUTEPWYV KAl AOQAAECTEPWY DEPATTEUTIKWYV HE-
owv. Koivé maBo@uaioloyikd elpnua abnpwud-
Twong kai SDAT e€ival n @Aegypovr) GTO ToiXWUO
TWV QYYEIWV A OPICPEVWV TTEPIOXWYV TOU EYKEPA-
Aou, avTioToiXwg. Ta yvwoTd un oTEPOEIBN avTI-
@Aeypovwdn @dppaka (NSAIDs) €xouv wg TTOAU
OUXVA Kail eTmKivouvn avemluunTn evépyeia Tnv
yaoTtpevtepikh (Gl) TogikotnTa. H 1816TNTA QUTA
gival dUokoAo va dlaxwpioBei amd TN PapPUAKO-
Aoyikf Toug dpdon, d16T BacileTal oTov idlo po-
PIAKO PNXaviouo.

>KOMNO% - MEOOAOAOTIA

Baoifépevol, Aoimév, otn Ooprny OpIoCHEVWV
NSAIDs kal TPOTTOTTOIWVTAG QUTHV, €101 WATE TO
VEO POPIO VO OTTOKTA QVTIOEEIOWTIKA, avTI-OUCAI-
mOAIPIKA KAl vooTpdTro dpdon, evw Ba diatnpei
TOV QvTIQAEyPoOVWON XapaKTApa Kal Ba Trapou-
01a¢el peiwpévn Gl ToEIKOTNTA, CUVBECANE EVW-
O€IG JE TIG TTOPOTTAVW PBIOAOYIKEG 1IB1OTNTEG.

H yeviknr) dopr) Toug ATav: NSAID-trpoAivn-avTi-
0&eIdWTIKO.

o NSAID = dikhogaivakn, varrpoévn, IBouTrpo-
Qaivn

o [MpoAivn = L-rpoAivn, evwpévn dITTWG apIdIKA
o AvTiogeidwTiKG = KuoTEaivn, alBuAeoTéPaG Ku-
oTeivng

AMOTEAEZMATA

AUo evwoelg eAéyxBnkav yia TTPOCTATEUTIKH
opdaon £vavtl o&eIdWTIKAG BAARNG eyKePAAOU, pE-
164 amd 1oxaiyia — emavaiydtwon. Kar or duo
EVWOeIG BPEBNKE OTI TTPOCTATEUOUV OTTOTEAETUA-
TIKA TOV eykKEQPaAo amd ofeidwTikr BAARN. Ta
AmmOTEAECUATO TOU  QAPHOKOAOYIKOU  €AEyXOU
£0e1Eav OTI Ol AVOPEVOUEVEG 1810TNTEG EKPPALOV-
TAl OTIG VEEG EVWOEIG KOI HANIOTA, OE APKETEG TTE-
PITITWOEIG, O€ PJEYaAUTEPO BaBud ae ouyKpIon JE
10 PnTPIKO NSAID avagopdg.

2YMIMEPAZMATA

Ta amoteAéopara autd deixvouv OTI aKOAou-
Onoaue owaTr 006 yIa TO OXESIOOPO TWV EVW-
otwv, Baoci¢éuevol otnv TTaBofloxnueia TG vo-
oou. O1 evwoelg autég Ba propouoav va Bewpn-
Bouv emiTuxeig odnyoi dopéG yia TRV aAVATITUEN
MEOWV TTPOG QVTIUETWTTION UTTEPXOANCTEPOAQII-
ag kar SDAT.
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Structural Modification of Non Ster-
oidal Anti-Inflammatory Drugs Can
Lead to the Discovery of Better
Agents against Diseases of Modern
Societies

P.N. Kourounakis1, E.A. Rekka1, D. Galana-
kis', C. Doulgeris’, I. Siskou', K. Tsiakitzis’,
A.P. Kourounakis? and A. Gavalas'
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Thessaloniki, Greece; 2Department of Pharma-
ceutical Chemistry, School of Pharmacy, Univer-
sity of Athens, Athens, Greece

Key words: Non steroidal anti-inflammatory
drugs, structural modification, therapeutic
agents, diseases, modern societies

SUMMARY. In modern societies, morbidity caused by
cardiovascular diseases and neurodegeneration of
Alzheimer’'s type (SDAT) is rapidly increased. There-
fore, these conditions demand the discovery of better

and safer therapeutic agents. A common pathophysi-
ological deviation of both atheromatosis and SDAT is
inflammation of the vessel wall and of certain regions
of the brain, respectively. The non steroidal anti-in-
flammatory drugs (NSAIDs) share a common, quite
dangerous side effect, the high gastrointestinal (Gl)
toxicity. This undesired side effect of NSAIDs is hard to
be separated from their therapeutic property, because
both are due to the same molecular mechanism of
action. Based on the above, we modified the structures
of certain NSAIDs, so that the novel molecules would
keep the anti-inflammatory action and, in addition, they
would acquire antioxidant, anti-dyslipidemic activity
and nootropic properties, while they would have low Gl
toxicity. The pharmacological testing demonstrated
that these compounds possessed all the expected
properties, i.e. anti-inflammatory, antioxidant, anti-
dyslipidemic action and low Gl toxicity. They also pro-
tected the brain from oxidative injury after an ische-
mia/reperfusion challenge. These results indicate that
we have followed the correct way in the design of
these compounds. Thus, they can be considered as
successful lead compounds for the development of
agents against hypercholesterolemia and SDAT.
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O1 Nrtotrapivepyikoi D,-Y1rodoxeic Tou lMaykpéaTtog
PuBuifouv Tnv KataoTtoAj péow IvoouAivng tng 'Ek-
@paong Twv Kutoxpwpdtwyv CYP2E1 kai CYP2B1/2

Mapia Kwvotavii®, Fewpyia Pévreon', Mdapioc Mapoéhoc' kai

Matti A. Lang?

'EpyaoTtrpio ®apuakoloyiag, latpiky ExoAn, MavemoTipio lwavvivwy, lwévviva GR-

45110, EANGG

2University of Uppsala, Faculty of Pharmacy, Division of Biochemistry, Uppsala, Box

578575123, Sweden

EIXArQrH - *K0orox

Ta kutoxpwpata CYP2E1 kai CYP2B1/2 ep-
TIAéKOVTal OTOV pETABOAIOUSO TTANBWpPag papud-
KWV, TTEPIBAMOVTIKWY PUTTWYV, TOEIKWY OUCIWV
Kal Kapkivoyovwy (1,2). EiSIkG 10 KUuTOXpwua
CYP2E1 ouxvd odnyei oTov oXNUaTIOPO eAeUBE-
pwv piIfwv (ROS) tTou eutTAékovTal 0€ KUTTOPI-
KEG BAGRES Kal TTIPOKAAOUV VOOOUG, OTTWG O KApP-
Kivog Kal n Kippwaon Tou ATTartog (2,3). Yrdpyouv
evoeieig 0T TTapdyovteg, TTou eTTnpPedlouv Thv
ékppaon Tou CYP2E1, petafdAAouv Tnv TOgIKO-
TNTQ UTTOOTPWUGTWY TTou peTaBoAifovtal atod 1o
CYP2E1, 6mwg n aiBuAikr) aAkodAn, 1o Bev{oAio,
opIouéveg viITpolapiveg, aAloyovouéva aAkAavia
Kal @appoka (1). Avagépbnke TTpéo@ara Ot n
ékppaaon Tou CYP2E1 gupiokeTal UTTO TOV €AEYXO
€VOOKUTTAPIKWY 00WV CApavong 1mou pubuifov-
Ta1 amd TNV IvoouAivn (4,5). Eivalr yvwaTo, 0TI n
vToTTapivn avacTéAAEl TNV €KKPION TNG IVOOUAI-
VNG O€ ammavinon ota augnuéva emmimeda YAUKO-
{ng Tou TAdoparog (6). H dpdon Tng aut NG
vToTrapivng meavwg eAéyxetal ammé Toug Do-
UTTOOOXEIG TTou ek@pdalovTal oTa BrTa KUTTapA
TOU TTAYKPEATOG.

O okomdg TNG PeAETNG auTrg ATAv va dlEPEU-
VAOOUPE TOV POAO TNG VIOTTAWIVNG KAl EIBIKOTEPT
Twv Do-utrodoxéwv oTn pUBUION TWV KUTOXPW-
paTwv CYP2E1 kai CYP2B1/2. Ta vrotmrapivep-
yIK& OUCTAPOTA TPOTTOTTOINONKAV WE Xoprynon

L-DOPA o€ ouvduaouo pe Bevlepalidn (avaoTo-
Aag TrepIpepIKAG  atTokapPoéuAdong Tng L-
DOPA) kai pe 1oV €KAekTIKO Do-avraywvioTh,
OouATIpidN. AlgpeuviBnke €TTiong o pOAog Tng
vToTradivng kai Twv Do-utrodoxéwv otn pubuion
TNG €Maywyng Twv Kutoxpwudtwyv CYP2E1 kai
CYP2B1/2 pe @aivoBapBITaAn.

MEG©OAOAOQTIA

EviAikeg apoevikoi emipueg Wistar (Kuo/lo/rr)
Xpnoigotroménkav o€ auth Tn MEAETN. AuToi Oié-
Mevav o€ Xwpo uttd evaAAayr) QwTOG- OKOTOUG
avd 12 wpeg. Ze 5 emipueg xopnyndnke L-DOPA
(Roche, Switzerland; 50mg/kg b.w., i.p.) padi pe
udpoxAwpikr) Bevlepalion (Roche, Switzerland;
12,5 mg/kg b.w., i.p.) kaBnuepiva emi U0 PopEg
Kal ylo Téooepig nuépes. H oouAtipidn (Sigma,
USA; 12 mg/kg b.w., i.p.) xopnynénke ce 5 emi-
puEg €TTiong U0 QOpPEG TNV NUEPA Kal yIa 4 nué-
peg. O1 pdptupeg €Aapav  @uaioloyikd oppo.
O\ol o1 emipueg BuoldoTtnkav oTo TEAOG TOU TTEl-
pApaTog, dUO WPEG PETA TNV TEAEUTAIO XOpriynon
QPOPUAKOU Kal TUApata ATToTog £¢fixOnoav yia
TNV QTTOPOVWON HIKPOCWHATIWY CUPOWVA  HE
TNV PEBOdO Tou Lang Kkal Twv CuvEPYATWY TOU
(7). O1 mpwreiveg TpoadiopioTnkav pe TNV péo-
00 Tou Lowry Kal Twv ouvepyatwv Tou (8). H pi-
KPOOWMIOKA dpaCTIKOTNTA TNG UdpOoLUAdONGg TNG
mT-viTpo@aivoAng (PNP), tmou egaptdtar amd 1o
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CYP2E1, mpoodiopioTnke CUPQWVA HE TNV Hé-
6000 Tou TTEPIypAPnKe atrd Toug Reinke kai
Moyer (1). H dpacTiKOTNTO TNG OTTOKAPBOEUAG-
ong Tng Trevroéupeoopouivng (PROD), TTou Ka-
TaAUeTal atmd 10 KuTéxpwua CYP2B1/2, rpocdi-
opioTnKe QOOPICUOUETPIKA O PIKPOCWHATIO N-
TTATOG XPNOIYOTIOIWVTOG CaV UTTOOTPWHA TNV 7-
mevrogupelopougivn (Burke and Majer, 1975).
O1 mpwreiveg avaAuBbnkav pe Western blot.

AMOTEAEZMATA - YZHTHZH

H oouAmipidn, ekAekTiKO6G Do-avraywvioTng,
auénoe Ta emmimeda TNG IVOOUAIVNG Tou TTAAOUa-
TOG, YEYOVOG TTOU OUVOBEUTNKE ATTO KATAOTOAR
TNG POCIKAG £€KPPACNG TWV  KUTOXPWHATWYV
CYP2E1 ka1 CYP2B1/2. AgiCel emmiong va onuel-
wOei, 611 N eTTaywyn Twv dpacTikotATWY PNP Kai
PROD T1rou trpokd&Aece n @aivoBapBITGAn, KaTe-
oTAAN atré TN couAmipidn. H CYP2E1 amotmpw-
T€ivn €miong kateadTdAn atd Tn COUATTIPION o€
ETMiPUEG TTOU TTAPAV QaIVORAPRITAAN, OxI OUwWG
kal n CYP2B1/2. H L-DOPA &¢v emnpéace Ta
emimeda TNG IVOOUAivng, TN BACIKA Kal €TTNyUévn
ékppaon Tou CYP2E1, katéoTteldg, OuwG, TNV
ékppaon tou CYP2B1/2. Eivair mBavév, 011 n
vToTTapivn puBpiel, péow TwV TTayKPEATIKWY Do-
UTTOOOXEWV, TNV KOTOOTOATIKN €TTidpacn Tng Iv-
OOUAIVNG OTNV £€KQPAON TWV KUTOXPWHATWYV
CYP2E1 ka1 CYP2B1/2. Auti n umébeon utro-
oTnpideTal atTé TO YEYOVOG OTI N VIOTTApivn ava-
OTéNAEI TNV €KKPION TNG IVOOUAIVNG O€ aTTdvTnon
oTa uynAd etireda yAukolng oto TTAdopa HEoW
Twv Do-utmodoxéwv Tou ek@pdadovtal aTa BrATa
KUTTApa Tou Traykpéatog. H  pUBuion ToU
CYP2B1/2 @aivetan va puBuileTal Kalr KEVTPIKG
atd Tn viomrayivn géow mlavwg Twv Di-utrodo-
XEWV.

2YMMNEPAZMA

Ta ammoteAéopara auTrig TNG MEAETNG deixvouv
TO ONUAVTIKO POAO TNG VIOTTANIVNG KAl E18IKE TWV
Do-utrodoxéwv oTn pUBUIoN TNG €KPPACNG TWV
Kutoxpwudtwv CYP2E1kar CYP2B1/2. Autn n
pUBUIoN @aiveTal va yivetTal uéow TNG IVOOUAIvNG,
n otroia €xel avaoTaATIKO poAo. H eTaywyn Twv
KUTOXPWHMATWY QUTWV HE @aivoBapPITaAn, eti-
ong TPOTIOTTOIEITAI ATTO TN VTIOTTOUiVR PEOW Iv-
OOUAIvNG.
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Méprupeg | L-DOPA | ZouAmipidn | ®aivoBapPitéAn | @aivoBapPitdAn | @aivoBapBitéAn
L-DOPA SouAmTipidn
IvaouAivn 0,39+0,02 | 0,36+0,05 | 1,26+0,18** 0,64+0,06* 0,46+0,06 1,47+0,21**
pg/ml
PNP pmoles/mg | 343,1+29 | 310,2+46 | 85,4+33,5** 966,3+37** 855+39** 916,4+59,8**
protein
PROD 2,4+0,1 | 2,95+0,26 | 0,74+0,02** 56,2+4,7** 32,5+5* 40,9+2,4*
pmoles/min/mg




Pancreatic D,-Dopaminergic Recep-
tors Regulate the Insulin-induced
Down-regulation of Cytochromes

CYP2E1 and CYP2B1/2
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SUMMARY. Cytochromes CYP2E1 and CYP2B1/2
catalyse the metabolism of a wide spectrum of drugs
and toxic compounds including carcinogens and pro-

8" HMEPIAA ®APMAKOAOIIAS 2007 71

carcinogens, among others. Insulin is involved in the
regulation of the expression of both cytochromes. The
aim of the present study was to investigate the mecha-
nism that underlies the insulin-induced regulation of
these genes. It was found that dopamine via pancre-
atic D,-receptors regulates the response of insulin in
the increased plasma glucose levels. The D,-antago-
nist sulpiride increased plasma insulin levels, an event
that was followed by a down-regulation of the constitu-
tive cytochrome CYP2E1 and CYP2B1/2 expression.
On the other hand, the phenobarbital-induced
CYP2E1-catalysed p-nitrophenol hydroxylase (PNP)
and CYP2B1/2-catalysed pentoxyresorufin 7-hydroxy-
lase (PROD) activities were suppressed by sulpiride.
CYP2E1 apoprotein levels were also markedly sup-
pressed, whereas CYP2B1 apoprotein levels remained
unaffected. L-DOPA did not affect insulin levels, con-
stitutive and phenobarbital- induced CYP2E1 expres-
sion. However, the drug suppressed the phenobarbital-
induced PROD activity and CYP2B1/2 protein levels.
In conclusion, the role of pancreatic dopaminergic Do-
receptors is profoundly determinant in the regulation of
the cytochromes CYP2E1 and CYP2B1/2 by insulin.
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H RGS4 Mpwrteivn MNMpoodévetal ota KapBofuTeAika
Akpa Twv J- Kal 8-OTT10€1dWV YTTO00XEWV

Newvidag AeovTiadng kai ZageipouAa Newpyouon*

EpyaoTtrpio KuttapikAg Znuatodotnong kal Mopiakig ®apuakoAoyiag, IvoTitolto Bio-
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EIZArQrH - xKOnozx

O1 omoeideig utTtodoxeig (U-, 6-, K-) avrkouv
oToug UTTodOXEiG TTou guleuyvuvtal Je G TTPWTEI-
veg (G protein coupled receptors, GPCRs) kai
evepyoTTOIOUVTal OTTO £VOOPQIVeES, DIAPOPA OTTIO-
€16 TETTIdIO 1) Kal aAKaAogIdry pecoAaBwvTag
0€ TTOIKIAIO QUOIOAOYIKWY ATTOKPICEWY OTO VEU-
pIKG oUOoTNUA, OTTWG Eival To aioBnua Tou TTévou,
n YvAuUN Kai n gdeénon. O1 omoeldeig uTTodoXEIG
ouelyvuvTtal Kupiwg pe TG GilG, TTpwTEiVEG Kal
n aAAnAemidpaon auTr] €Xel WG KUPIO OTTOTEAE-
OMa TNV KATaoToAR TNG evepyodTNTAG TNG AOEVUAI-
KAG KUKAAONG, TTépav OPwg auTAg TNG AeIToup-
yiog o1 omogideig utrodoyei¢ Traifouv poAo Kai
oTn PUBUIoN dI0POPWV KAVAAIWY 16VTWY Kal GA-
Awv cguoTnudatwy TeAeatwy (1). Mponyouueveg
MEAETEG TOU epyaoTnpiou Pag €xouv Oeigel TN on-
daoia Tng Tpitng €vOOKUTTAPIKAS BnAIGG Kal Tou
KapPBoguteAikoU GKPOU TWV OTTIOEIBWY UTTOOOXE-
WV oTNV aAANAeTTiIOpaAcn TwV UTTOOOXEWY AUTWV
pe G TTpwreiveg, aAAG Kal PE VEEG KUTTAPOTTAQ-
OMATIKEG TTPWTEIVEG (2-5).

O1 RGS mpwreiveg (regulator of G protein sig-
nalling) gival véa katnyopia TTpwTEiVWYV, Ol OTTOIEG
aAAnAemdpouv pe TRV Ga uttopovada Twv G
TTPWTEIVWV Kal €TTITAXUVOUV TO puBuo udpodAu-
ong Tou GTP otapatwvTtag Tn HETaQopd Tou
epebioyaTtog amd Toug UTTODOXEIG OTOUG TeEAE-
OTEG, METARAAAOVTAG TNV ATTOTEAEGUATIKOTNTA KAl
TNV KIVATIKA MPETAdoOONG TNG TTAnpo@opiag Twv
GPCRs. TeAeutaia dedopéva dnAwvouv OTI Ol
RGS mpwrteiveg Aeitoupyoulv emmiong wg mAar-
@OPUES yia Tn OnuIoupyia TTPWTEIVIKWY IKPIW-

MATWV KOl EPTTAEKOVTAI 0T ONPATOdOTNON TWV
GPCRs.

2Ko1dg TNG TTapoucag PeAETNG eival va dlo-
TMOTWOoOUNE TNV aAAnAeTTidpaon Twv RGS 1mpw-
TEIVWV PE TOUG OTTIOEIDEIG UTTOBOXEIG Kal va €&n-
YNOOUME TIG AEITOUPYIKEG CUVETTEIEG QUTAG TNG
oAANAETTIdpaONG OTNV KUTTOPIKF) onuaTtodoTnon
TWV OToEIdWY UTTOOOXEWY. ZUYKEKPIPEVA, OTO-
XOG Hag gival va TTIoTOTTOINCOUPE TNV AAANAETTI-
Opaon ™G RGS4 Tmpwreivng pe ta kapBofute-
AKG dkpa Twv Y- KAl 8- OTTOEIdWV UTTOSOXEWV
Kal TV mavr] dnuioupyia €vOG GUUTTAGKOU On-
MaTOd6TNONG, OTTWG KOl VA XAPTOYPAPHOOUUE TA
aKpIBRA onueia ETAQAG QUTAG TNG TTPWTEIVNG aTa
KapPoguTeAIka dkpa.

MEG©OAOAOQTIA

Anuroupyia GST (glutathione-S-transferase) ou-
VINYUEVWY TTPWTEIVWV

Ta kapBo&uteAikd dkpa Twv P- Kal &- OTTIOEI-
OWV uTTodOXEWV KOBWG Kal EAAEINATIKA TUAMATA
Toug dnuioupyndnkav ammd 1o cDNA Twv utrodo-
xéwv pe TN xpron PCR. Z1n ouvéxeia ol aAAn-
Aouyieg eionxBnoav oe @opéa pGEX 5x3 yia
emonAuavon Twyv TemTIdiwyv pe GST oT1o N-Akpo.

Ekppaon mpwreivng
O1 O¢TIKOi KAWVOI PETOOXNUOTIOTNKAV O€ KUT-

Tapa E. coli (BL21-SI) émwg mepiypdperal atro
TIG Mazarakou and Georgoussi (4).



In vitro reipduara GST mpoodeons

O1 GST-ouvtnyuéveg TTPWTEIVEG QKIVNTOTIOIN-
Onkav oe o@aipidla oepapdlng-yAoutabeidvng
KOl ETWACTNKAV PE TIG EMOUPNTEG TTPWTEIVEG,
€V akoAouBnaoav TTAUCEIG Kal EKAOUGN TWV GU-
TAEYUATWY OTTWG TTEPIypd@eTal oto Georgoussi

(3).
AVOOOKaTaKkpAuvIon TTPWTEIVIKWY CUUTTAOKwWV

Kotrapa HEK293, mou ekppdlouv oTabepd
Tov myc emonuacpévo P-OR, dlapoAuvonkav
Tapodika pe HA emonuaocuévn RGS4. 72 wpeg
META Tn SiaudAuvon, Ta KOTTOPA ETTWACTNKAV
TTapouacia f atroucia aywvioth DAMGO yia 5 Ae-
TTA. 27N ouvéxela Ta KOTTapa AuBnkav pe O1d-
Aupa Adong otTmwg avagépetal oTig Mazarakou
and Georgoussi (4).

AMOTEAEZMATA — XYMIMEPAXMATA

ZXNUATIOUOS AEIToupyiKwy OUUTTAGKwY  UETaél
m¢ RGS4, rou p-OR kai n¢ Ga o€ KUTTapa
HEK293

2€ TPoOoTIabeIa va PeAETHoOUNE KATd TTOCO N
RGS4 utropei va dnuioupyroel A&ITOUPYIKG oUU-
mAoka pe Tov U-OR kai 1ig Ga utropovadeg,
xpnoiyotroioape HEK293 kitTtapa tmou ek@pd-
Couv oT1aBepd TOov myc-y-OR kal Tapodikd Tnv
HA-RGS4. Metd amd evepyotmoinon HeE TOV
aywviotp] DAMGO (p-otmio€idrg aywvioThg) n
Tov TTapdyovra AMF, Ta KUTTapik@ AUppara avo-
OOKOTOKPNUVIOTNKAV PE VO QVTI-MYC QvTiCWHA.
Ta amoteAéopara £deifav 6T n HA-RGS4 aAAn-
Aemidpd pe Tov Y-OR, pe 1poTTO avegdpTnTO ATTO
Tov aywvioTA. MNa va mpocdiopicoupe, av n Gai
aAAnAemdpd pe v RGS4, mpaypatotroion-
KQv TTapOpoIa TTEIPANOTA XPNOIUOTIOIWVTAG éva
avTl-Gai avTiowpa, Ta oTroia TOTOTToINCAavV TNV
onuioupyia oTaBepwv GUUTTAOKWV HETAEU TNG
RGS4 kai 1ng Gai. Ta Tapamdvw dedopéva
atmodeIkvuouv Tn dnuioupyia oTaBEPWYV CUUTTAG-
Kwv petagu tng RGS4, Gai kai Tou p-OR o€ KUT-
Tapa HEK293.

Xaproypdopnon Twv Béocwv arAnAemidpaong
Twv p- Kai O- KapLouteAikwv Gkpwv e TNV
RGS4

Me &edopévo 611 n RGS4 aAAnAemdpd pe Ta
kapBofuteAika akpa Tou p- kai 8- OR, BeAncape
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va TTPocOlopicoupe Ta oKpIB onueia aAAnAe-
midpaong ota kapPofuteAikd autd TuRpata. MNa
TO OKOTTO auTd dnuioupynoaue GST-ouvinypéva
TETTIOI TTOU TTEPIAQUBAVOUV EAAEIMUATIKG TUR-
HOTO TWV KAPPOGUTEAIKWV GKPWY Twv UTTOO0-
XEwv, OTTWG Ta akdAouba.

a) MetrTidio 26 apivogéwy, TTou EPTTEPIEXEI DOMIKO
potiBo 20 apivogéwv (EAika 8), ouvtnpnuévo
peTagu TWV M- Kai O-UTTOOOXEWV
(SCLNPVLYAFLDENFKRCFREFCIPTS) kai TO
opicape wg AC-p-CT,

B) Eva TremTidio TTOU aTroTeAEiTal ATTO TA UTTO-
Aoitra apivo&éa Tou kapBoguTeAIKoU GKPOU ToU -
uttodoxéa kal Ogv TrepIAaBAvel TNV cuvtnpnué-
vn aAAnAouyia (TretrTidio AN-p-CT) kai T€EAog

y) Eva memTidio yia Tov 8- utrodoxéa TTou dev
mepIAauBavel TNV ouvtnpnuévn aAAnAouyia (Tre-
mTidio AN-3-CT).

In vitro Teipduata TPAadEong AUTWY TWV TTE-
Tmdiwv o€ a@aipidia yhoutabeidvng £deiEav OTI n
RGS4 cival og Béon va TTpoodéveTal OTO TTPWTO,
ouvinpnuévo TuAua AC-u-CT pe Tnv idla ouyyé-
vela OTTwG Kal o€ oAOkAnpo 1o P-CT. AvriBeta,
Kauid mpoadeon Tng RGS4 dev mmapatnerdnke
oTa Pn ouvinpnuéva KapPoguteAikd TpRpaTa
AN-p-CT kai AN-6-CT. Ta otmoteAéoparta auta
avadeikviouv Tn onuaocia Tng éAikag 8 oTtnv
mpododeon NG RGS4 oT10 KapPBOEUTEAIKG TuAua
TWV OTTIOEIOWV UTTOOOXEWV.
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SUMMARY. Opioid receptors (u-, 8-, k-) belong to the
superfamily of G protein coupled receptors (GPCRs)
and modulate a variety of physiological responses in
the nervous system. Opioid receptor signaling mecha-
nisms have demonstrated the carboxyl-terminal tails
(CT) of these receptors are critical in mediating the
signal through the G proteins and are also known to

mediate protein-protein interactions by recruiting novel
cytoplasmic proteins (2,4). Regulator of G protein sig-
naling (RGS) proteins are molecules that serve as
GTPase activating proteins and effector antagonists
acting upon members of G proteins. Recent observa-
tions reveal that these proteins can directly interact
with GPCRs to modulate signalling events and serve
as scaffolds regulating their function. In order to map
opioid receptor subdomains important for interaction
and begin to identify components of a putative signal
transduction complex mediated by these intracellular
domains, we focused on the carboxyl-tails of the p-
and &- opioid receptors and generated glutathione-S-
transferase (GST) fusion proteins encompassing whole
or parts of these domains to be used as probes to
screen for new interacting proteins. In this respect we
were able to demonstrate for the first time that a)
RGS4 protein forms stable heterotrimeric complexes
with p- opioid receptor and Ga and b) the conserved
part of y- and &- carboxyl-tails (helix VIII) is essential
for RGS4 binding.
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O PoAog 1ng OpokuoTeivng, Tng L-AAavivng Kal TnG
L-®aivuladavivng otnv Emidpaon tng Xpoviag Aia-
Tpo®IKNG ‘EAAeIwNng XoAivng eTTi TNG ApacTiKOTNTAG
NG AkeTuAXoAIveaTepdangkail TnG (Na*,K*)-ATPdaong

Evyke@daAou ETipuwy

X. Nigmn', E. déokou’, A. Zé(ppog2 Kal 2. TGO(Kipr]g2

1Epyoxcmﬁplo Meipapartikng Pappakoloyiag kai 2Epyc:toTr']plo Meipapatikng Pucioloyiag
latpikAg ZxoAR, MavemoTtAuio ABnvwy, ABrva, EAAAG

ZKOMox

2KOTTOG TNG TTapoucag epyaciag NTav N YEAETN
TNG EMIOPACNG TNG XPOVIAG dIATPOPIKAS EAAEIYNG
XOAivng (XEX) emi Tng dpacTiKOTNTAG TNG OKE-
TUAXOAIveaTepdong (AChE) kai Tng (Na®,K')-
ATPdaong eyke@dhou emplwy, KaBWG Kal Tou
poAou Tng opokuoTeivng (Hey), Tng L-aAavivng
(Ala) ka1 TG L-paivuhaAavivng (Phe) otnv emi-
opaan auTh.

MEG©OAOAOTIA

XpnoipoTtroienkav Wistar emipueg kai Twv 800
@UAwv, TToU KaTaveundnkav oe 4 ouadeg: a)
OMGG appévwy papTupwyv (AM) (e§icoppoTTnuévn
dlatpo®n} kaB’ 6An Tn didpkeia TNG {wng Toug), B)
0opAag BnAéwv paptipwy (OM) (e§ilooppoTrnuévn
dlatpo®n} Kab' 6An Tn didpkeia TG {wNg Toug), Y)
OMGG aPPEVWV XPOVIWG OTEPOUHEVWV TN XOAivn
(AXEX) (d1atpo@ikn) EAAeIpn XoAivng KaB’ 6An Tn
O1dpkeia TNG evoounTpiag kKal eEwunATpiag {wng
TOUG) Kal ©) oudg BnAfwv Xpoviwg OTEPOUPEVWV
TN XoAivn (OXEX) (diatpo@ikry €AAeIPn XOAivng
KaB' 6An Tn dIGpKEIa TNG EVOOUNTPIAG KAl EGWHA-
Tp1ag {wng Toug). Mo avaAuTikg, n XEX difpke-
o€ amd Tn oTiydn TnG oUAMNWNG Twv €EeTaobE-
VTWV ETPOWY, PEXPI Kal TNV nAIKia Twv 6 £Bdo-
MAdwV PETA TN yévvnon, OTTOTE KAl TA TTEIPANATO-
{wa BuoldoTnkav Pe AtToKEQAAIOHS Kal OAGKAN-
pPOG 0 eyKEPAAOG apaipeéBnke TaxuTtata. AKoAoU-
Ono€ n opoyevoTToiNGN KAl N QUYOKEVTPENGN TOU
10TOU oUP@wva pe Tn dladikagia TTou TTEPIYPa-

@eTal o€ TTPonyouuEvn dnuoaicuon pag (1). Z1o
TIPOKUTITOV UTTEPKEIUEVO UYPO, TTPOCBIOPICONKE:
Q) N ouykévTpwon TNG TPWTEIVNG oUPPWVa UE
TN péBodo Twv Lowry kar ouv. (2), B) n d&pa-
oTikétnTa NG AChE oUpgwva e Tn PéBodo Twv
Ellman «ar ouv. (3) ka1 y) n dpacTIKOTATA TNG
(Na® K)-ATPdong cluewva pe T pédodo Twv
Bowler kai Tirri (4). MapdAAnAa, diegrixbnoav kai
in vitro Treipduara pe Tnv TPooBrikn Hcy, Ala
/kai Phe (o€ ouykevipwoeig 0,3 mM, 1,2 mM
kai 1,2 mM avrioToixa) kai Tnv €TWa0n TOU
I0TOU KOTA TO TTPOTUTTO avOAOYWV TTEIPAPATWY
(5,6) yia T digpelivnan Tou pOAOU TWV TTAPaAyOv-
TWV QUTWV OTNV UTTé digpelivnon eVCUUIKA avTa-
TTOKpIoN.

Kartd Tn oT1aTIoTIKA avaAuon XPnoiJoTToIndnke
10 Student’s t-test. OAeg o1 avapepOueveS TIUEG
eKQpAdovTal wg YETOI BPOI £ TUTTIKEG ATTOKAICEIG.
H oTamoTikwg onUAvTIKh TINA OPIOTNKE YIa TIYEG
p<0,05.

AMOTEAEXZMATA - YZHTHZH

Ta amoteAéopata TnG emmidpaong Tng XEX etri
g SpaoTikédtnTag g AChE kai Tng (Na',K')-
ATPd&ong mapoucidlovtal otov Trivaka 1. Agv
TTapaTnEndNKav CNUAVTIKEG ATTOKAICEIS PETALU
appévwy Kal BnAéwv Tng autng ouadag. Ze O,TI
agopd Tn dpacTikdTNTa TNG AChE, n TMpoabdrikn
Hecy au&aver (p<0,001) tn SpacTiKOTNTA TG
AChE ToU OPOYEVOTTOINUOTOG EYKEQAAOU TwV
MapTUpwV, evw n TPooBrkn Phe 1n peiwvel
(p<0,01). O cuvduaoudg Kal Twv OUO €XEl WG
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ATTOTEAEGUA TN UN OTOTIOTIKWG ONUOAVTIKF PETO-
BoArl Tng OpaoTIKOTNTAG TOU €VCUPOU OTOUG
papTupes. H 1TpooBAkn Ala dev petaBdaAAel Tn
opaoTikéTNTa TNG AChE poptUpwy, €V O Guv-
duaopdg TNG pe Hey odnyei o€ avaloya atroTeAé-
opata, ggoudeTepwvovtag Tn dpdon Tng Hey. H
mpooBrkn Phe n Ala ot opoyevotroinua 1GToU
TTPOEPXOMUEVOU ATTO ETTIMUEG, TTOU €XOUV UTTOOTEN
XEX, &ev odnyei o€ Kapia OTATIOTIKWG CNPAVTIKA
peTapBoAn tng dpaaTikéTnTag TNG AChE.

Ye 6,1 agopd Tn dpaoTikétnta TG (Na',K')-
ATPd&ong, n mpooBnrkn Hey augavel (p<0,001) Tn
dpaoTikétnTa TS (Na*,K*)-ATPdong Tou opoye-
VOTTOINUOTOG EYKEQPAAOU TWV HOPTUPWY, EVW N
mpoodrkn Phe tn peiwver (p<0,01). O ouvdua-
OMOG Kal TwV U0 £XEl WG ATTOTEAECHA TN KN OTA-
TIOTIKWG ONMAVTIKI METABOAA TNG dPACTIKOTNTAG
TOU ev{Upou oToug papTupes. H mmpooBnkn Ala
ueivel (p<0,01) T dpacTikétnTa TG (Na*,K)-
ATPA&oNG Twv JopTUpWYV, £V 0 CUVOUACUOG TNG

Je Hey odnyei o€ pun OTOTIOTIKWG ONUAvTIKA dlo-
QopoTroinan aTmod TNV apXIkr OPaCTIKOTNTA, E£TTI-
@épovtag aAAnhogtoudeTépwon petalu Tng dpd-
ong TN Hey kai Tng Ala. H tmpooBrikn Phe i Ala
O€ OMOYEVOTTOINUA 1I0TOU TTPOEPXOMUEVOU ATTO ETTi-
Mueg, Tou €xouv utrooTei XEX, odnyei og oTari-
OTIKWG anuavTikn (p<0,01) peiwon TG SpaaTikO-
mrag ¢ (Na*,K)-ATPdong, ota emimeda Twv
MapTUPWYV TTEPITTOU.

JupTtrepaopartikd, n XEX odnyei o€ oTaTIOTIKWG
onuavtikf aug¢non 1600 TG AChE (+20%,
p<0,001), 600 kai NG (Na*,K)-ATPdaong (+35%,
p<0,001). H Hcy Ba ptropouce va TTpOoCONO0IACEl
QUTEG TIG METARBOAEG (TOUAGYXIOTOV UTTO TIG OUYKE-
KPIMEVEG in vitro OuVvBAKeG), evw 1600 n Phe, 600
kai n Ala dpouv TTPOCTATEUTIKA €vavTl TNG ETTI-
0pdoswg Tng XEX emi TNG OpOOTIKOTNTAG TWV
€€eTO0BEVTWYV EVEUPWV.

Mivakag 1
MeraBoAéc atn SpaoTikérnra ¢ AChE kai tn¢ (Na*,K')-ATPaon¢ eykepdAou emiulwy UeTd améd Slatpoikr
arépnon xoAivng (kard tnv kinan, 1o OnAacud kai 3 efdouGdes akoua). ***p<0,001

ApaoTikéTnTa
Ouddec AChE Na',K*-ATPdon
(AOD /min x mg Tpwrteivng) | (Mol Pith x mg Tpwreivng)
Appeveg MapTupeg (AM) 1.038 + 0.041 3.65+0.30
OnAeig MapTtupeg (OM) 1.012 £ 0.032 3.63+0.36
Appeveg XEX (AXEX) 1.235 £ 0.059 *** (+19%) 4.89 + 0.41 *** (+34%)
OnAeig XEX (OXEX) 1.214 £ 0.050 *** (+20%) 4.94 + 0.45 *** (+36%)

The Role of Homocysteine, L-Alani-
ne and L-Phenylalanine in the Effect
of Chronic Dietary Choline Depriva-
tion on Rat Brain Acetylcholines-
terase and (Na*,K*)-ATPase Activi-
ties
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SUMMARY: The aim of this work was to investigate
the role of homocysteine (Hcy), L-alanine (Ala) and L-
phenylalanine (Phe) in the effect of chronic dietary
choline deprivation (CCD) on the activities of acetyl-
cholinesterase (AChE) and (Na*,K")-ATPase in the rat
brain. Male and female Wistar rats were continuously
kept off choline during their gestational period, as well
as during the first six weeks of their post-gestational
life. The animals were sacrificed by decapitation and
their whole brains were rapidly removed and ho-
mogenated. Their enzyme activities were measured
spectrophotometrically. Moreover, in vitro experiments
were conducted in order to estimate the effects of Hcy
(0.3 mM), Ala (1.2 mM) and/or Phe (1.2 mM) on the



above parameters. It is concluded that CCD leads to a
statistically significant increase of both AChE (+20%,
p<0.001) and (Na*,K')-ATPase (+35%, p<0.001) ac-
tivities. The in vitro experiments showed that Hcy could
simulate these changes (at least under the examined
in vitro conditions), while both Phe and Ala act protec-
tively against the CCD-induced effects on the exam-
ined rat brain enzyme activities.
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H Xoprynon Ttng ZwuartooTtartivng oTnv KolAlakn
Qxpd Zeaipa EvepyoTtroiei GABA-Epyikég Odouc Kal
Etmrayel Tnv ‘Ekgpacn Tou C-FOS lNovidiou oe Eyke-
QaAIKEG Teploxéc 1Tou EptTAékovral otov ‘EAgyyxo

g Kivnong

Aviwvia Mapadiwtn'?, Xpiotiva ZTrupdknt? kai Kupiakr Ogppod’

1Epyo(cnﬁplo dapuakoAoyiag, To;zjéag Baokwv EmoTtnuwy, TuAua larpikig, Mavet-
atiuio Kpntng, HpdkAeio, Kpntn, “EpyacTtrpio ®apuakoloyiag, latpik ZxoAn, Maveri-

otipio ABnvwy, ABriva, EAANGG
EIZAFQrH - zKONox

O1 uttod0oXEIG TNG CWPATOATATIVNG EVTOTTICOVTAI
O€ TTUPAVEG TWV BOCIKWV yayyAiwv TTou euTTAE-
KovTal aTov €Aeyxo Tng Kivnong. H xopriynon tng
OwPOTOOTATIVAG OTNV KOINIOKA  wXpd o@aipa
TTPOKOAEI peiwan TNG KIvNTIKAG dpaaTnpidTnTag
OTOV ETTIPU. ZKOTTO TNG TTapoUcag £pYadiag aTro-
TeAei N peAétn (a) Tng eptrAokng Tou GABAEgpyI-
KOU ouoTApaTOog 0TnN dpdon TG CWHATOOTATIVNG
otnv KIvnTIKA dpactnpidtnTa Kail (B) Twv alAa-
YWV TNG VEUPWVIKAG BpaoTnpIdTNTAg O€ Slapope-
TIKEG EYKEQPOAAIKEG TTEPIOXEG META aTTO TNV £yXUON
OWMATOOTATIVIG OTNV KOIAIOKT WwYpd agaipa.

MEG©OAOAOTIA

MNa Ta Teipdpara xenoIPoTToINdnkav apoeviKoi
evriAikol Sprague Dawley emipueg. Me oTepeoTa-
EIKA XEIPOUPYIKA EUQUTEUTNKAV APGITTAEUPA GTNV
KOINIOKA wyxpd o@aipa 2 KAVOUAEG Xopriynong
@appakou. AkoAouBnoe ap@itTTAeupn €yxuon ow-
patoaTarivng (240 ng/0.5ul/side) i puoioAoyikoU
opoU (control) kai 70 K&Oe {wo TOTTOOETABNKE
oTov KAwRS pétpnong yia 60min étrou ueTpnon-
KE N KIvNTIKOTNTA TOu. META TO TTEPOG TOU CUMTTE-
PIPOPIKOU TTEIPAUATOG, OTa (Wwa xopnyronkav
owpaTooTativn A QUCIOAOYIKOG 0pOG. AKoAouBn-
O€ ammoNOVWON TWV EYKEQAAWYV, KOYILO O€ TOUEG
Kal TTpayugarotroinon c-fos avoooioToxnuEiag.

Mpokeipévou va peAetnBei n eutrAokr) Tou GABA-
€PYIKOU OUOTAPOTOG OTn Opdon TNG CWHATO-
otaTivng, GABA-A (utmkoukouAAivn, bicuculline)
kai GABA-B (@akAo@aivn, phaclofen) avraywvi-
oTég xopnyndnkav evdotrepitovaikd (10 mg/kg) n
evooeyKeEQAAIKA oTov emikAivr) Trupfiva (120
ng/0.5ul/side) kai peTpRBnke n emidpacr Toug
aTnVv €mayopevn atd TN CWHPATOCTATIV KIVNTIKN
dpaocTnpIoTNTA.

AMNOTEAEZMATA

H owpatooTarivn, xopnyouuevn oTnV KOIAIGK
wxpPa oeaipa, TTPOKAAECE OTATIOTIKA ONUAVTIKN
peiwon TNG KIVNTIKAG &paocTnpidTnTag OTOV ETTi-
Mu. H pmmkoukouAAivn kal n @akAogaivn, xopn-
YOUUEVEG aveEAPTNTA, EITE EVOOTTEPITOVOIKA EITE
evOOEYKEPAAIKG aTov €TTIKAIVA TTUPAva, Oev €TTN-
péacav TNV KIVATIKI dpacTnpidTnTa OTOV ETTIHU.
Kai o1 dUo avtaywvioTég, XopnyoUuevol evOOTTE-
pITOVdiKd TIpIV TNV €yXUOn TNG CWHATOOTATIVNG
oTnNV KOIANIOKA wxpd o@aipa, aveéoTpewav TTAN-
pwg Tn dpdon TG oTnv KIvnTIKOTATA. QOTO6O0O,
OTav xopnynonkav evooeyKEPAAIKA OTOV ETTIKAI-
VA TTUprjva TIpIv Tn XOopriynon Tng CwHaToCTa-
Tiving OTNV KOIAIOKN WwXPd o@aipa, n MTTIKOU-
KOUAAIVN avéoTpewe TTARPWG TNV TTPOKOAOUPEVN
atré TN CWPOTOOTATIVR YEIWON TNG KIVATIKOTNTAG,
EVW N @akAo@aivn dev gixe Kayia emidpacn oTnv
dpdon Tng cwuartoaTaTivng. H ékppacn Tou c-



fos yovidiou aufnBnke OTATIOTIKWG ONUAVTIKA
otnv M1 KivnTiIKi TTEPIOXT TOUu @AoIoU, OTO pa-
BOwTO, oTOV ETTIKAIVA TTUPAVA, OTNV KOIAIOKA KO-
AUTITPIKA TTEPIOXA KAl OTOV ITITTOKAUTTO, OAAG OXI
oTo Baoikd TTupriva Tou Meynert, Teploxy TTou
XPNOIUOTTOINONKE Tav TTEPIOXT] EAEYXOU.

2YZHTHZH

H 1rapolca peAETn atrodeIkvUEl TNV EUTTAOKN
Tou GABAgpyikoU cuoTAuatog otn dpdon Tng
owpaTooTaTiving otnv KoINlak wxpd o@aipa.
Mepaitépw peAETEG Ppiokovtal oe eEENIEN wWaTE
va dlaAeukavOei TTAPWG TO VEUPWVIKG KUKAWUO
MEOW TOU OTTOIOU N gvepyoTToinOn TWV UTTOO0-
XEWV OWPATOOTATIVAG OTNV KOIAIOKA wXpd oeai-
pa EAATTWVEI TNV KIVNTIKA dpacTtnpidtnTa.

H épeuva aurn xpnuarodoreirai amd o European
Social Fund and National Resources, Heraklitos
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Local Administration of Somatostatin
in the VP Activates GABA-ergic
Pathways and Induces c-FOS Ex-
pression in Brain Areas Implicated in
Motor Control
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SUMMARY. Somatostatin (SRIF) receptors have been
localized in nuclei of the basal ganglia implicated in
motor control. Somatostatin infusion in the ventral
pallidum (VP) attenuated the locomotor activity of the
rat. The aim of the present study was to investigate a)
the involvement of the GABAergic system in SRIF’s
action on locomotor activity and b) the resultant
changes in neuronal activity in different brain regions
after SRIF infusion into the VP. Male Sprague-Dawley
rats, 300-350 g, were used for all experiments. Guide
cannulae were implanted bilaterally into the VP. SRIF
(120, 240 ng/0.5 pl/side) or saline were infused bilater-
ally in the VP of the rat and locomotor activity was
measured for 60min using a rectangular activity cage.
After the behavioral evaluation, brains were processed
for c-fos like immunoreactivity. In order to examine the
basal ganglia circuitry implicated in SRIF’s effects,
GABA-A (Bicuculline) and GABA-B (phaclofen) an-
tagonists were administered i.p (10 mg/kg/ml) or di-
rectly into the Nac (120 ng/side) and their effect on
SRIF’s actions monitored. SRIF infused in the VP de-
creased the locomotor activity of the rat in a statisti-
cally significant manner. Bicuculline and phaclofen
administered alone, ip or into the Nac, did not influence
the locomotor activity of the rat. Bicuculline and pha-
clofen’s administration (ip) prior to SRIF’s infusion in
the VP reversed the SRIF mediated decrease in loco-
motor activity. Similarly, bicuculline, administered into
the Nac reversed the SRIF mediated decrease in lo-
comotor activity, while phaclofen’s infusion in the Nac
had no effect on SRIF’s actions. C-fos expression was
increased in the M1 motor region of the prefrontal cor-
tex, striatum, NAc, VTA and hippocampus, but not in
the Nucleus Basalis of Meynert, an area used as a
control. The present study provides evidence implicat-
ing GABA-A and GABA-B receptors in SRIF’s actions
in the VP. Investigations are in progress in order to
elucidate further the neuronal circuitry via which
somatostatin receptor activation mediates the attenua-
tion of locomotor activity.
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Emidpaon Tou SIN-1 kai NG 8-Br-cGMP o1n XnuIKA
loxaiyia otov Au@IBAncTpocIdr) Apoupaiou
N. MaoTtpodriuou kal K. ©gpuou

Epyaotipio dapuakodoyiag, Touéag Baoikwv Emotnuwy, TuAua latpikng, Mavet-
otpio KpAtng, HpdkAeio, 71110, Kprtn, EAAGG

ZKOMox

H ap@IBANCTPOEIBIKA ICXaIYia TTapATNPEITaI O
TTOAAEG  ap@IBANOTPOTTABEIEG Kal OTTOTEAEl TNV
KUpla aitia TUQAwong. H cwparooTtarivn eival
VEUPOTTETTTIOIO TTOU €VTOTTI(ETAl OTOV OUQIBAN-
oTpoeIdr Kal dpa wg veupodiafIBACTAG, VEUPO-
TPOTTOINTAG i TPOPIKOG TTapdyovTag. H cwpuaro-
oTaTivn éxel OeIxXOei OTI £XEI VEUPOTTPOOTATEUTIKEG
Opdoeig o€ BIOPOPETIKA TTOPAdEIYUATA VEUPOTO-
EIKGTNTAG OTO KEVTPIKG VEUPIKO ouUoThuA, OTTWG
otnv emayopevn amd 1o NMDA veupoTtoIkoTnTa
oe KaAAIEpyeleg @AoioU (1) kai oTnv amogpagn
NG PEONG EYKEPAAIKNG apTNEiag (2). ZTov au@l-
BAnoTpoEIdA, N CwPATOOTATIVI TTPOCTATEVUEI TOUG
VEUPWVEG O€ POVTEAO XNUIKAG I0XAIMIOG OTOV
apoupaio (3). BiBAloypa@ikég avag@opég utrooTn-
piCouv OTI XAuNAEG OUYKEVTPWOEIG POVOEEIDioU
TOU afWTOU dPOUV VEUPOTTPOCTATEUTIKG OTOV Q-
@IBANCTPOEIdN (4,5). NPOoPaTEG HEAETEG OTO €p-
YOOTAPIO Jag £D€IEav 0TI N CWUOTOOTATIV JECTW
gvepyoTroinong Twv sst; uttodoxéwv augdvel TNV
TTapaywyn Tou povogeidiou Tou alwtou (NO) (6)
kal TNG cGMP (7). ZkoTrdg Tng TTapoloag Epya-
oiag ATav va peAetnBei o poAog Tou NO kar Tng
cGMP otnv TpooTacia Tou au@IBANCTPOEIdN
atd TN XNUIKA 1oxaidia, wg moavog unxaviouog
TWV VEUPOTTPOCTOTEUTIKWYV OPAOEWV TNG CWHA-
TOOTOTIVNG.

MEG©OAOAOTIA

Metrd Ttnv Bavatwon OnAukwv apoupaiwv
Sprague-Dawley, agaipédnkav Ta PATIa Kal TO-
To0eTBNKav o€ 0,1 M puBpioTikou SilaAUupaTog
owopoplkwyv ofwv pH 7,4 (PB: NaH2PO4/
KoHPO4), agaipédnke o TpooBiog TTOAOG, eV O

AUPIBANCTPOEIBAG XITWVAG, TO MEAAYXPOUV ETTI-
OnAIo kal 0 oKANPOG XITWvag EETTAUBNKAV KaAd
oe 0,1 M PBS yia 15 Aemrtd. AkoAoUBnoe emwa-
on pe PBS mou Trepigixe 1wdooikd oy 5 mM,
Kuaviouxo vartpio 25 mM (piypa xnuIKAG 10xal-
piag) kai apyivivn (0,05, 0,125, 0,25, 0,5, 1, 2
mM) 1 vitpotTpouaidio Tou varpiou (SNP; 0,25,
0,5, 1, 2 mM) 4 SIN-1 (0,1, 0,3, 1 mM) 1} 8-Br-
cGMP (0,1, 0,5, 1 mM) padi pe 1O piypa Tng Xn-
MIKAG 1oxaiyiag, yia 2x30 AeTTd, €vW) OTn OUu-
véxela akoAouBnoe emwaon Pévo JE Ta TTapPa-
mTavw avtidpacoTrpia o€ PBS yia 2x30 AeTtd kal
EémAupa Twyv 1oTwv oe PBS yia 15 Aetrtd. OAeg
ol eTWACEIC éyivav aToug 37 °C og atuéoeaIpa
5% CO2 - 95% aépa, utrd Amia avadeuon. Erel-
TA Ol IOTOi PoVIYOTTOINBNKAV yia va PeAETNOOUV
avoooioToxnNUIKA. To avTiowpa €vavTl oTnV aKe-
TuhoTpavopepdon Tng XoAivng (ChAT) xpnoipo-
TToINBNKE WG BEIKTNG TNG IOXAIYIAG, VW N XpWOon
TUNEL wg €iKTNG TwV ATTOTITWTIKWY KUTTAPWYV.

AMOTEAEZMATA

2T10UG 10TOUG TTOU €iXav ETTWOOTEI PE TO Miypa
NG XNMIKAG Ioxaipiag dev mapatnprndnke ChAT
avooodpaoTikOTATA. H apylvivn Kai 10 vITpO-
TTPOUCIdIO dev ATTETPEWAV TN XNUIKN ICXAIUIa O€
Kauia atrd TIG CUYKEVTPWOEIG TTOU XPNOIUOTIOIN-
Onkav. O1 oucieg SIN-1 kai 8-Br-cGMP trpooTd-
TEUCQV TOV QP@IBANCTPOEId aTTO TNV XNMIKA
IoxaIhia  Katd  éva  OUYKEVTPWOO-£EAPTWHEVO
TPOTIO KOl OTIG ouykevipwoelg 0,1 mM kar 0,5
mM, avTioToIXa, €mavéPepav OXESOV TTANPWG
Tnv ChAT avooodpacoTikétnta. Ta amoteAéopara
autd emBeBaiwbnkav amd Tn xpwon TUNEL,
OTTOU OTIG XAUNAEG OUYKEVTPWOEIG eV TTAPATN-
pNONKav atmmoTITWTIKA KUTTOPA, EVW OTIG HEYOAU-



TEPEG OUYKEVTPWOEIS Trapatnpridnke peydAog
ap1Buég vekpwy kuttdpwy. H oucia SIN-1 otn
ouykévipwon 3 mM kai arroucia Tou piydaTog
TNG XNMIKAG 10XaIYiag TTPOKAAECE TN peiwaon g
ChAT avooodpaoTikdTnTag Kal algnon TG Xpw-
ong TUNEL.

2YZHTHZH

H oucia SIN-1 éxer dITTAG poAo. Augdvel Ta
emmiTeda Tou Yovogeidiou Tou agwTou Kal EVEPYO-
TTOIEl GUECT TN youavuAikh KukAdon aufdvovtag
Ta emimeda g cGMP. Ta mapamdvw aTroTe-
Aéopata guvnyopouv utrép evog cGMP-e€apTw-
MEVOU MUNXaVIOPOU OTn VEUPOTTPOCTAGCIA €VAVTI
TNG XNMIKAG 10XaIhiag oTov au@iBAncTpoeidr Kai
mOAVWG va OTTOTEAEI TOV PNXAVIOUO PEOCW TOU
OTTOiOU N CWUATOOTATIVR TTPAYUATOTIOIEN TIG VEU-
POTTPOCTATEUTIKEG TNG OPACEIG OTO POVTEAO TNG
XNMIKNG 10xaipiag. Meipduata Ppiokovral o€ €§é-
NigEn yia Tn diaAeukavaon auTtAg TNG UTTOBEONG.

H ueAérn auyxpnuarodornbnke amd 1o mpdypau-
ua NMYOGAIOPAZ, European Social Fund and
National Resources.
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Effect of SIN-1 and 8-Br-cGMP in
Chemical Ischemia in Rat Retina

N. Mastrodimou and K. Thermos
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Crete, Heraklion, Crete

Key words: SIN-1, 8-Br-cGMP, chemical ische-
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SUMMARY. The neuropeptide somatostatin is present
in the retina and is believed to function as a neuro-
transmitter, neuromodulator or trophic factor. lts ac-
tions are mediated by specific receptors (ssti-ssts)
belonging to the GPCR family. Somatostatin has also
been shown to have neuroprotective properties against
excitatory neurotoxicity via a cGMP mechanism. In the
retina, the sst, selective analogs and cortistatin pro-
tected against chemical ischemia. Ischemia is the un-
derlying cause of many retinopathies. Agents that in-
terfere with and/or protect against the ischemic insult
will be very useful in their therapeutic treatment. The
understanding of the mechanisms involved in the neu-
roprotection properties of somatostatin will aid its use
as a putative therapeutic. Data from the literature have
suggested that small concentrations of nitric oxide
(NO) may provide neuroprotection in the retina. Recent
data from our laboratory have shown that soma-
tostatin’s activation of sst, receptors increased nitric
oxide and cGMP levels in rat retina. The above evi-
dence provided the impetus for the investigation of the
neuroprotective role of NO and cGMP in the retina, as
a possible mechanism of somatostatin’'s actions
against chemical ischemia. Eye cups of female Spra-
gue-Dawley rats were incubated with PBS alone or in
the presence of iodoacetic acid (IAA; 5mM) and so-
dium cyanate (NaCN; 25 mM) (chemical ischemia
mixture). Arginine (0.05, 0.125, 0.25, 0.5, 1, 2 mM),
sodium nitropruside (SNP; 0.25, 0.5, 1, 2 mM), SIN-
1(0.1, 0.3, 1 mM) or 8-Br-cGMP (0.1, 0.5, 1 mM) were
co incubated with the chemical ischemia mixture for 60
min, followed by a second 60 min incubation with these
agents in PBS, at 5%CO/air, 37°C. The eye cups were
subsequently fixed and sectioned for ChAT (choline
acetyltransferase), a marker for cholinergic neurons
and TUNEL staining. The chemical ischemia mixture
abolished ChAT immunoreactivity in the retina. Argin-
ine and SNP had no effect when co incubated with the
ischemia mixture. SIN-1 and 8-Br-cGMP had a dose
dependent protective effect with the small concentra-
tions (0.1 mM and 0.5 mM, respectively), protecting the
retina from the ischemic insult. Co incubation of the
high concentrations of SIN-1 or 8-Br-cGMP and the
chemical ischemia mixture increased TUNEL staining
depicting cell death. SIN-1 (3 mM) alone decreased
the number of cells labelled with ChAT and increased
TUNEL staining in the retina, while SIN-1 (1 mM) had
no effect. The data, pertaining to NO’s effect on SRIF
levels, support a direct cGMP mediated effect. SIN-1
has a dual role, namely increasing NO levels and di-
rectly influencing the soluble guanylate cyclase. These
results suggest that a cGMP mechanism is involved in
the neuroprotection against ischemic insults in the
retina and possibly mediates somatostatin’s neuro-
protective effects. Experiments are in progress to
prove this conjecture.
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2X€0100MOG NEwv YTtroxoAnotepoAaipikwy Mopiwv
ME AvTiQAgyuovwodn Apdon
A. Matpahic’, E. Pékka? kai A. Koupouvdkn'

Topéag PappakeuTikAg Xnueiag, TuRpa PapUoKeUTIKAG, 'EOVIKG Ka KatrodioTpiakd
MavemoTAipio ABnvwy, “ApioToTéAcio MavetmioTApio, ©cooalovikn, EAAGG

EIZAIQrH - xKOrnozx

Augnuéva kal ogeidwpéva emitreda LDL-x0An-
oTeEPOANG KaBWG Kal PAeypovwdng atrékpion
euTTAéKOVTaI, METOEU GAAWY, oTnv TTaBoAoyia Tng
abnpwokAfRpuvong. ZKOTOG TNG €PEUVAS Hag
gival n avaTTugn BIOdPACTIKWY EVWOEWY TTOU VA
atreuBlvovTal o€ pia 1) TTEPICOOTEPEG OTTO AUTEG
TIG QITiEG TNG TTOAUTTAPAYOVTIKAG AUTAG VO-Cou.
MpoTeivoupe wg BepaTTeuTIKr TTPOCEYYION TNV
avamTuén popiwv Tou cuvdudlouv aTtn doun
TOUG TUAMO HE UTTOXOANOTEPOAQIUIKEG-UTTOAI-
mOAINIKEG-aVTIOEEIDWTIKEG  1816TNTEG  (1,4-080di-
vn) Kal TUAPa (UTToKOTEOTNUEVN - hIN- va@BuAo-
 4-Kukho§uAho@aivulopdda) TTou avauéveTal va
TTPOCOWOEl aVTIPAEYHOVWON dpdan.

Ta £€1 véa TTapdywya TTOU GUVTEBNKAV UEAETN-
Bnkav wg TTPOg TNV avTiogeIdWTIKA Toug dpdon,
TNV UTTONITISAIYIKY, TNV avaoToATIKA dpdaon eTri
Tou e€eidikeupévou TTpoG BloouvBeon xoAnoTe-
POANG evlUpou ouvBerdon Tou oKouaAeviou, Ka-
Bwg kal TNV avTipAeypovwdn dpdaon Toug.

MEG®OAOAOTIA

H olvBeon Twv VEwv TTapAyWYWY E£YIVE HE
TpOTTOTTOINGN KAACIKWY PEBODdWV OPYAVIKIG GUV-
BeTIKNG XNMEIaG.

H avTioeidwTik dpAon TwV TTaPAyWYWYV EKTI-
MABNKE in vitro oo TNV TTPOCTACia TTOU TTPOCE-
@epav évavtl AImIBIKAG utTepoeidwong HIKpo-
CWUIKWV UEPPPAVWIV ATTATOG ETTINUWY ETTAYOUE-
vn até Fe'"/aokopBIko.

H avaoToAn 1ng dpdong Tou ev{iou GuveETa-
On Tou oKouaAeviou HEAETABNKE in vitro o€ nTTaTI-
K& MIKPOOWHMOTA ETTIMUWY.

H utroAmmdaipiky dpdon exTiuABnKe in vivo,
oTO TTPOTUTIO UTTEPAITTIOAIPIKOU €TTipUA (KATOTTIV
Xopriynong tyloxapol).

H avtigAeypovwdng dpdaon ekTiunOnke in vivo
W¢ avaoToAr Tou o1dAuaTog dkpou TTodOG ETTIPU-
WV ETTAYOUEVO aTTO KAPAYEVivN.

AMNOTEAEZMATA - XYZHTHZH

Ta véa TTopdywya TAUTOTTOINONKAV QACHUATO-
okotmikd ('H-NMR) kai pe oToixeiakri avaAuon. H
atrédoon NG ouvBeang Kupavenke atmd 60-75%.

OAha 1o mapdywya avéotelhav 1 AImdIKA
utrep-o&eidwon in vitro (Mivakag 1, xAua 1).
Tnv kKaAUTepn dpdAcn TTapoudiace TO0 TTapAywyo
3 ME |C50 185 |J|\/|.
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m ——Control
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—t— 0.25mM
== 0.50mM

0,54 /O
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10 20 30 40 50
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2xnua 1: lopeia g Aimidikng umepoéeidwong aoTo
XPOVO TTapoudia OUYKEVTPWOEWY TNG évwong 3

O\eg o1 evwoelg €de1Eav KAAr) avaoToAr] Tou
evQUPou ouvBerdan tou okouaAsviou (SQS) pe
€upog ICso TTou @aiverar atov Mivaka 1 kal 10
ExAua 2. Tnv kaAutepn oAAnAemidpaon pe TO
é€vlupo Trapouaiace n €vwon 6 pe 1ICs0 19 uM.
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Sxnua 2: Msiwon tng evluuikng dpdong 1tng ouvoeTd-
anNg Tou okouaAesviou auéavouevng NG OUYKEVIPWONS
¢ évwong 6

OAeg o1 evwoelg Trapoucdiocav TTOAU  KAAR
UTTOXOANOTEPOAQIMIKY Kal UTTOAITIdaIWIKY) dpdon
(ZxAua 3) oe ddon 56 pmol/kg, peiwvovTag Ta
emiTTeda OANIKAG XOANOTEPOANG, LDL-xoAnaTepd-
Ang kai TpiyAukepIdiwv 0TO TTAGOUA TOU QiPATOG
UTTEPAIMISAIMIKWY ETMIPHUWY. To 1m0 dpaacTIKG TT0-
pAywyo atré 6ca PeAeTABnKav gival 1o 4.

1004

-33%

0,
36% 45%

~
o
1

% OAIki} XoAnoTepoAn
(mg/dL TAdoparog)

2xnua 3: H % peiwon g oAIkAg xoAnotepdAng, mmou
Tapouciacav ol EVWOEIS XOPNYyOUUEVES OE UTTEPAITTI-
daiuikoUg iuueg (tyloxapol).

Mivakag 1
Tiuég ICsp Twv evwoewv 1-6 wg mpog TNV avaaToAn Aimidi-
KNS utepoeidwans kai avaoTtoAr) g ouvBeraong Tou
OKOUQAEVIOU NTTATIKWV UIKPOOWUIKWY UeUBpavwy.  Avri-
PAgypovwdng dpdon Twv evwoewv 4 Kai 6 ws % avaoTtoAn
010NuaTog dkpou 1Tod0C EMUUWY ETTAYOUEVO ATTO KAPaye-
vivn kai Tipég ClogP 6Awv Twv evwoswv

Evwon| SQS NimidIkn %Meiwan oidn- | ClogP
ICso | Yrrepoéeidwan | parog (o€ 660n
(M) | ICso (uM) | 300 umol/kg)
1 48 600 54 3,81
2 139 450 3,17
3 42 185 63 5,26
4 80 700 36 4,61
5 40 210 53 3,61
6 19 390 40 3,09
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ATT6 TIG VEEG evwaelg e€eTdoTNKaV 01 4 Kail 6 ol
oTToiEG ePAviaav KaAn avtigAeypovwdn dpdaon
o010 CWwIKO TIPOTUTTO TTOU  XPNOIYOTTOINCAUE
(Mivakag 1).

2UMTTEPOCHATIKA, Ta VEQ TTapAywyd ouvoud-
Couv avTIOZEIdWTIKN, avaOTAATIKN ETTi TOU €vqU-
Mou ouvBeTdon TOU OKOUaAgviou, UTTOAMMISAIWI-
KA Kal avTigAeypovwdn dpdon. O cuvduaouog
TwV IBI0TATWV TOUG KABIOTA QUTEG TIG EVWOEIG
KaAG uttown@ia avtiadbnpwuatiké popia.

Design of Novel Hypochole-Sterolemic
Derivatives  with  Anti-Inflammatory
Activity

AMatralis’, E. Rekka®, A. Kourounakis'

Departments of Medicinal Chemistry, School of
Pharmacy, 1University of Athens; 2Aristotelian
University, Thessaloniki, Greece

Key words: Hypochole-sterolemic derivatives,
inflammation

Correspondence: Angeliki Kourounakis, Dept. of Me-
dicinal Chemistry, School of Pharmacy, University of
Athens, Panepistimiopolis, 15771 Zografou, Greece,
angeliki@pharm.uoa.gr

SUMMARY. Elevated levels of LDL-cholesterol, oxi-
dative modification of LDL as well as inflammatory
responses are involved in the development and pro-
gression of atherosclerosis. Our aim is to develop
bioactive molecules that address several aspects of
this multifactorial disorder. We designed, synthesized
and studied novel 1,4-oxazine derivatives that combine
structural moieties with potential hypocholesterolemic,
hypolipidemic, antioxidant as well as anti-inflammatory
activity. The six new derivatives that were synthesized
were studied in vitro and in vivo for their phar-
macological activity. They were found to inhibit rat
hepatic microsomal lipid peroxidation (ICs=700-
185uM) as well as the activity of squalene synthase
(IC5=139-19uM), the enzyme that catalyzes the first
committed step towards cholesterol biosynthesis.
Further, after administration to hyperlipidemic rats,
they reduced plasma levels of total cholesterol, LDL-
cholesterol as well as triglycerides up to 80%. The anti-
inflammatory activity of selected derivatives was
evaluated in the rat paw-oedema assay and found to
be significant (ca. 40% reduction of oedema). The
combined activities of these compounds provide them
with potential antiatherosclerotic activity.
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H ZikwvoTidn kal o1 apuakoAoyikéS 1816TNTEC TNG
Oikoyévelag Twv KwvoTtogivuwv

Mupwvidou-TlouBeAékn Mapia kai AGkog XapdAauTrog

Epyaotrpio ®apuakoAoyiag, latpikfy ZxoAn, ApiatotéAeio MavemmoTAuio, @ecoalovikn,

EAGC
EISAFQrH

H BaAdooia PapuakoAoyia aroTeAei vEo KAGdO
NG PapuakoAoyiag TTou aoxoAeiTal Pe TNV avi-
XVEUOT KaI TTapaywyr VEwV ouaiwyv atréd Ta BAaon
TwV wkeavwyv. H 1oTopia NG oikoyéveiag Coni-
dae &ekivnoe ota péoa tou 1960-70 pe Tov En-
dean Kai ouv. TToU atmmouoévwaoav 1o Bavdaoiyo on-
ANTAPIO Twv GAAIYKOPIWY TTOU BPIOKOVTalI OTOUG
WKEAVOUG €dw Kal 50 ekaToppupia xpovia. Apxi-
K& GUAAEyovTaV yIO TO TTAVEUOPPO KEAUPOGS TOUG
(Eikéva1l), evrég Tou OTTOIOU UTTAPXEI QOKOG ME
TO0 dNANTAPIO TTOU pE TN O€Ipd TOUu PEOW EVOG
TTOPOU CUVOEETAI PE TNV TTPOROCKiIda-Kap®i. ‘ETOI
pTTopEi Kal TTapaAlel Ta B0paTd Tou. Ta cuoTa-
TIKG Tou dnAnTnpiou Toug ival TTPWTEIVEG Kal JI-
Kpa TeTrTidIa (1-4).

Ta pikpd memTidia Xwpifovral o U0 PEYAAES
karnyopieg. Ta TemTidia pe éva i Xwpig SICOUA-
QUBPIAIKO BECUO Kal Ol KOVOTOEIVES (MIKPG TTETTTI-
Ola Ye 2 ) KAl TTEPITOOTEPOUS OICOUAPIBPUAIKOUG
0eopoUGg) Ta OTToia ATTOPOVWONKAV E TEXVIKEG
popiakng Biohoyiag (cDNA BiBAioBrkeg). Mahai-
OTEPO O EPEUVNTEG XpnaiyoTrololcav TNV uypn
Xpwuatoypagia yia PEAETN Twv KAAoP&TwyY TOu
onAntnpiou. H kaBiépwon TNG HOPIOKAG KWVO-
TogIKOAOyiag &ekivnoe PE Ta TTEIPAUATA VOGS POI-
TnTAH Tou Craig Klark oto ravemoTAiuio Tng Utah.
MeAetTABnkav o1 emMdPACEIG TWV KWVOTOEIVWV O€
O14@opoug UTTodOoXEIG EWg GTou avatTapaxdnke n
TTPWTN OUVBETIK KwvoTogivn atmd 10 dNANTHPIO
Tou Conus magus (0 uayiko§ KWvog), N CIKWVOTi-
on. Omtwg ¢ime o Craig Clark ra caAiykdpia tng
6dAaooag amroTeAoUV TOUS VEUPOPAPUAKOAGYOUS
mg @uong (5).

OAPMAKOAOTIKEZ IAIOTHTEZ THZ
ZIKONOTIAHZ

H {ikwvoridn, pia MVIIA w-kwvoTtogivn, ouvdé-
€TAI Kal ATTOKAEIEl hME TPOTTO €KAEKTIKO Kal ava-
OTPEWIUO TOV €UaioBnTO SuvauIKa eAeyxOuevo N-
T0Tmo dicuAo 16VTWY aoBeoTiou. ZuvdéeTal TTIO
Ioxupa pe Tov N-TUTTO a1 0,11 PE TOUG GAAOUG
€€ TUTTOUG (L, T, O, P, Q ka1 R). MapdAAnAa dev
aokei Opaon o€ kavéva AGAAo uttodoxféa Tou
VEUPWVA (OTTIOEIBWV, XOAIVEPYIKWY K.&). Q¢ arTo-
TEAEOPA TNG OUVOEONG PE Tov diaulo 16VTWV
acPeoTiou PTTAOKApPETAI N PeTaBifaon Tou veu-
podiaBiBacTr atrd TNV TTPocaywyo VEUPIKN aTTo-
Anén oTto TPoobio kEpag Tou vwTiaiou PueAoU
NG omovOUAIKAG OTAANG. To meTTidlo TnG JIKw-
voTidNnG €xel Tpelg ©1I00UAPISPUAIKOUG SeoHOUG
TTOU TTPOCPEPOUV OTABEPOTNTA OTO HOPIO TOU
(Eikéva 2) (6,7).

H QikwvoTidn TTAEOVEKTEI £vaVTI TWV OTTIOEIdWV
KOl KN OTMoEIdWY avaAynTikwy ge B€uata ava-
TITUENG avoyxng Kal TOgIKOTNTAG. XPNOIYOTTOIETal
OUVABWG YyIa TTEPITITWOEIG XPOVIOU TTOVOU TTOoU
TTapouaiadel avoxny o€ KaBe GAAn oucia oruepa
(1T.X. pop@ivn). Aidetal oe aoBeveig pe AIDS, oe
d1d@opoug TUTTOUG KapKivou (UOaOTOU, YOOTPEV-
TEPIKOU), O€ PEUMATIKA voonuata K.4. ‘Epeuveg
uTTod€IKVUOUV TN XPAon NG Tépav Tou XpOviou
Tovou (0gUg, veupoTradng) Kal O€ VEUPOAOYIKEG
KATAOTAOEIG TTOU ouvdéovTal Je HETOANGEEIG TwV
dlauAwv 16vTwv (channelopathies). ZTig KupidTe-
PEG AVETTIBUUNTEG evEPYEIEG TUYKATAAEyovTal {a-
An, vautia, ke@aAaAyia, utrvnAia kai n vwOpo-
Ta (6,8,9). Metd TNV JikwvoTidn, véor opifovTeg
avoiyovTal, AoIrdv, oTn BepaTreuTIKh Xprion Tng
OIKOYEVEIAG TWV KWVOTOEIVWV O€ dIAPopeg aobE-



veleg Tou avBpwtrou. Eival pia véa karnyopia
OUCIWV TTOU &V OuVAMEl aTToTEAOUV BepaTTeuTi-
KOUG TTapdyovTeg o€ a0BEVEIEG OTTWG N UTTEPTA-
on, VEUPOEKPUAIOTIKG ouUvdpoua (Alzheimer),
emMANYia K., dpWVTAG EKAEKTIKG Ot UTTOOOXEIG
ri/kai d1auAoug 16vTwy (6,8).
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Ziconotide and the pharmacological
properties of conotoxins family

M. Mironidou-Tzouveleki and Ch. Dokos

Laboratory of Pharmacology, Medical School,
Aristotle University, Thessaloniki, Greece

Key words: Conotoxins, ziconotide, Pharmacol-
ogy

SUMMARY. Marine pharmacology is a new branch of
pharmacology with great perspectives. From the
depths of the ocean, conus snails from the Conus ssp
produce a deadly venom that paralyzes their victim.
This venom is isolated and the fractions are produced
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with molecular biology‘s techniques (cDNA libraries).
The first commercial conotoxin was ziconotide, an
MVIIA w-conotoxin. It binds reversible and selectively
to N-type voltage-sensitive calcium channels of the
primary nociceptive afferents nerves (A-0 and C) in the
superficial layers (Rexed laminae | and Il) of the dorsal
horn in the spinal cord promoting analgesia. Ziconotide
is used for the management of severe/resistant neuro-
pathic and chronic pain that does not respond to other
forms of treatment. It has well tolerance in contrast
with morphine and other opioid substances and low
toxicity because it acts in picomolar and nanomolar
level. Studies indicate that ziconotide may be used for
neuropathic pain, acute pain conditions and neuronal
disorders. Adverse effects include nausea, somno-
lence, asthenia, nystagmus and dizziness. In research
conotoxins family is a new promising drug class, with
great therapeutic value in hypertension, neuronal con-
ditions (Alzheimer), epilepsy e.t.c.

Eikéva 1: Conus textilus: 1o mpwro ocaAiyképr g
6dAacoag mou LEAETABNKE yia TIS KOVOTOEIVES a- Kal Y-
Taéewg

Cys-Lys-Gly-Lys-Gly-Ala-Lys-Cys-Ser-Arg-Leu-Met-Tyr-Asp-Cys-Cys- Thr-Gly-Ser-Cys-Arg-Ser-Gly-Lys-Cys-amide

Eikéva. 2: H xnuikn doun tou mrerrmidiou 1ng JIkwvoriong
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O¢epatreuTikh MNpooéyyion oe ZuvvoonpoTtnta Yuya-
vVayKaoTIKRG KaravaykaoTikKAG Alatapaxng Kai xi-
Coppévelag: ATTOTEAEOUATIKOTNTA Kal AVETTIOUNNTES
Evépyeieg TnG KAolatrivng Kal TNG XAWPIMITTpauivng
ewpylog Matralriong, Avaotacia MaoTtpoyidvvn, KwvoTavtivog
KartolyiavvotrouAog kail AvaoTacia KapaoTepyiou

A’ TuAua Bpayeiag NoanAegiag, Wuxiatpikd Noookopegio ©caaahovikng, EAAGG

FENIKA - ZKOIMNOx

H BepatreuTiKn QVTINETWTTION OTNV TTEPITITWON
ouvvoonpotnTtag  YuyavaykaoTikrg-Karavayka-
omikAg Aiatapaxis (WKA) kai oxifoppéveiag
atroteAei TTpOKAnon dedopévou OTI oI duo AUTEG
olaTapax€ég €XOUV ONUAVTIKEG VEUPORIOAOYIKEG
KOl VEUPOQVATOMIKEG TTEPIOXEG GAANAETTIKAAUYNG
(1). Zkomdg TnG epyaciag eival n PEAETN TNG
BepaTTEUTIKAG TTPOOEYYIoNG aoBevwv pe didyvw-
on WKA oe ouvvoonpdtnta pe oxICoppévela PE
TNV agopun evég TETOIOU TTEPIOTATIKOU veEApPOU
avdpa 1Tou voonAeutnke ato A’ TuAua Bpaxeiag
NoanAgiag Tou Wuyxiarpikou Noookopugiou Ogo-
ogalovikng.

MEO©OAOAOTIIA ANTIMETQMIZHZ TOY
MEPIZTATIKOY

Neapdg 21 etwv 10O ekoloia Adyw aug-
nong Twv KaBNUEPIVWV KATOVAYKAOTIKWY TTPAEE-
WV TOU OTIG OTTOIEG APIEPWVE TOUAAXIOTOV 2 W-
PEG NUEPNTIWG, £€apaNnG TNG ETTIBETIKOTNTAG KATA
TWV YOVEWV TOU Kal ETTITACT TwV TTAPAANPNTIKWY
TOU I0EWV.

Katrd 1n ouvévreuén o aoBevrg trapouciale
dlatapax£g Tou elpuoU TG OKEWNG, TTAPaAnPnTI-
KEG 10€€¢ diwéng, ouoxETiong, emidpaong, diapd-
OMaTOG JUaAOU, KOBWG Kal OTTTIKEG KAl AKOUQTI-
K€G weudaiobnoelg. ETriong, avépepe TTOAEG 10€-
OoANYiEg Kal KATavVAayKAOTIKEG KIVIOEIS (TTAUCIUO,
KATAPETPNON, TOTTOBETNON  aAVvTIKEINEVWY). To
okop Tou otnVv Yale-Brown Obsessive-Compul-

sive Scale fjtav 27. ZUPPwva PE TO IOTOPIKO TOU,
o€ nAikia 12 €Twv ePQAvioe oTadlakr amméoupon
atrd TIG KOIVWVIKEG KAl OXOAIKEG TOu dpacTnpPId-
TNTEG O€ GUVOUAOUO PE WUXWTIKA OTOIXEIQ, EVW
eyKaTéAEIWe TO OoXoAcio. Mepitrou Tnv idia XPOVIK)
mepiodo TTapouciace 1I60ANWIEG KAl KAaTavayKa-
OTIKEG TTPAEEIC OTIG OTTOiEG APIEPWVE OTABIAKA
auéavopeva xpovikd OSlacTApara KdABe nuépa.
ATT6 TOTE PéXPI TNV EVNAIKIWOT) TOU vOONAeUTNKE
OPKETEG POPES YIa Bpaxeia XPOVIKA dIaaTHHATA
o¢ Maidowuyiatpikr KAIVIKr).

Me Baon 10 10TOPIKG KAl TV KAIVIKF) TOU €IKOVa
Té0nKe n didyvwon oxifoppéveiag adloapopo-
TroinTou TU0TTOU O€ ouvvoonpoTnTa e WKA. Katd
TNV €lcaywyrn Tou ATav gt aywyr pe 400 mg
kAoCatrivn, 30 mg CouxkAotrevBiEoAn kai 20 mg
TTAPO&ETIiVN. OEPATTEUTIKG ETTIXEIPNONKE APXIKA
va augnBei n &6on Tng KAolaTmivng WOTE va
eAeyxBouv Ta €vtova YuxwTikd oToixeia. Qotéoo
n auvénon autr) TTpokdAece ocofapr auénon Twv
WYUXAVOYKAOTIKWVY-KATAVAYKAOTIKWY CUPTITWHG-
Twv (WKZ). H avrikardotaon tng KAolativng e
GAAO ATUTTO QVTIPUXWTIKO eV PTTOPEDE VA EAEY-
&€l IKavoTTOINTIKA TNV WUXWTIKI) CUPTITWHOTOAO-
yia Tou aocBevr} kal TEANIKA n 66on oTaBepPOTTOIN-
Onke ota 400 mg kAolaTrivng nuepnoiwg. MNa Tov
éAeyxo Twv WKZ avTikataoTddnke 0 avaoToA£ag
emavampdoAnyng Tng aepotovivng (SSRI) Trapo-
&etivn a1md 1O TPIKUKAIKO avTIKOTOBAITITIKO XAwpI-
uimmpayivn. QoT1é00, €V n CUVIOTWHEVN HEON
nuepnRaoia 66on TNG XAWPIYITIPAMIVNG YIa €AEYXO
Twv WK givan 225 pe 300 mg, o aoBevig og 66-



on avw Twv 150 ep@advige emmitaon TNG YUXwWOoNg
Tou. TeAik@, peTd oo voonAgia 2 pnvwv n
aywyn Tou diapopewdnke oe 400 mg kAolarrivn,
160 mg Qirpacid6vn kal 150 mg xAwpipirpapivn
NUEPNCIWG YE PEPIKA UPETN TWV PUXWTIKWY TOU
oToixeiwv kal TTEPIopIopd Twv WKX (Y-BOCS
score:20).

2YZHTHZH

To mooooTd cuvvoonpdtnTag Tng WKA otn
oxifoppévela Kupaivetalr repimou ato 14% (2).
O1 diaTapayég auTéG EUQavifouv ONUAVTIKEG TTE-
pIOXEG AAANAETTIKAAUWNG O€ VEUPOOVATOUIKO (ME-
TwTmaiog @Aoidg, Baocikd yayyAia, BaGAayog) Kai
VEUPORIOAOYIKO ETTITIESO (EUTTAOKI) OUGCTHMATOG
ogepoTovivng kai vromrapivng) (1). To oepoTovi-
vepyikO cuoTtnua diadpapartiel Bacikd poAo
otnv WKA yr' autd kal Ta avTikataBAImTIKG ¢ap-
Maka gival amoteAeopatikd otn Bgpartreia Tng. To
TPIKUKAIKO  QvTIKATABNITITIKO  XAWPIMITTPApivn
ATTEKTNOE TTPWTO €vOEIEN yia Tn Bepartreia g
WYKA og d60on dvw Twv 225 mg nuepnoiwg Kai
apyoétepa o SSRI mapogetivn.. Qatéco OAa Ta
avTIKaTaBAITITIKG g€ uwnAég d6oeig utropoulv va
EUPAVIOOUV WG QVETTIOUUNTN EVEPYEID WUXWTIKA
OUPTTITWHATOAOYiIQ.

To VEWTEPO ATUTTO AVTIYUXWTIKO PAPUAKO KAO-
Camrivn Bewpeital 1810iTEPA ATTOTEAEOUOTIKO OE
QAVOEKTIKEG PUXWOEIG, WATOOO UTTAPXOUV OPIGHE-
VEG ava@opég oTnv  Traykoouia  BiBAloypagia
TwWG ekAUel A emiteivel Adn uTTdpxovTa KoTa-
VAYKOOTIKG CUPTITWMATA, OTTWG KAl OThV TTEPI-
TTwon Tou Tpoava@épinke (3). H kAolarrivn
eM@aviCel ueyaAn ouyyévela oUvOEONG Kal AvTa-
ywviououU pe Toug Dz utrodoxeig TG vrotrauivng,
OAAG kai pe Toug 5-HToa kai 5-HTyc utrodoxeig
TnG ogpotovivng. To elpnua 0TI n Yokpoxpovia
xpnon Tng kAolatrivng ptrAokdpel Toug 5-HToc
uTT0d0XEIG 00NYEl oTNV UTTOBeon OTI N UTTEPEU-
aiofnaia Twv UTTOBOXEWV AUTWY EVOEXOUEVWG
va euBovetar yia eu@dvion WKZ perd amod
xopriynon kAolatrivng. EE aGAAou, n kAolaTrivn
eyaviCel Tnv TTapddoén avridpaon va eivai
QATTOTEAEOMATIKA OE TTEPITITWOEIG aplyoug WKA
TTou &€V OUVODBEUETAI ATTO WUXWTIKA OTOIXEIa (4).
MNa 10 Adyo autd acBeveic ue ouvvoonpoTnTa
WKA kar oxifoppéveiag TOavov va avtimmpoow-
TTEUOUV €vav EEXWPIOTO TUTTO OXICOPPEVEIOG TTOU
Oev KATATAOOETAI OTOUG 1NON UTTAPXOVTEG, TOV
OX100-puxavaykaoTIKO (5), Xpri{ouv CUVETTWG I8I1-
aiTepng BePATTEUTIKNAG TTPOCEYYIONG YIQ TNV ETTI-
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TUXN QVTIMETWTTION TNG MEIKTAG TOUG CUPTITWHA-
ToAoyiag.
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SUMMARY. Treatment of OCD in comorbidity with
schizophrenia is a therapeutic challenge because
these disorders have notable neurobiological and neu-
roanatomical areas of overlap. Atypical antipsychotics
have a paradoxical efficacy in pure OCD but there are
some case reports of exacerbation of OCS in schizo-
phrenic patients with comorbid OCD. In our case report
a young man who was diagnosed with both Schizo-
phrenia (undifferentiated type, continuous) and Obses-
sive — Compulsive disorder (Y-BOCS score: 27) was
treated with a combination of antipsychotic and antide-
pressant medication in high daily doses. Clozapine, an
atypical antipsychotic, successfully reduced the psy-
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chotic symptoms but in doses over 400 mg/day was
worsening the OCS (Y-BOCS score 31). Chlorimipra-
mine is suggested to be effective in OCD in doses over
225mg/day but in our case doses over 150 mg/day re-
sulted to a rapid deterioration of psychotic symptoms.
Thus a second atypical antipsychotic (ziprasidone at
160 mg/day) was added in the treatment and a less-
ening of both the psychotic and the compulsive symp-
toms to a more tolerable level has been achieved.
Clozapine demonstrates binding affinity and antago-
nism for the D2 dopamine receptors but also for the 5-
HT,a and 5-HT,c receptor. The serotonergic (5-HT)

system is known to play a major role in OCD, and anti-
depressants are effective agents in the treatment of
OCD. The finding that long term clozapine use blocks
5-HT,c receptors leads to the hypothesis that super-
sensitivity of the 5-HT,c receptor may be responsible
for clozapine-induced OCS. The paradox is the effi-
cacy of clozapine in the treatment of pure OCD without
psychotic symptoms. Thus, patients with comorbid
OCD and Schizophrenia may represent a special sub-
type of schizophrenia population, the schizo-obsessive
subtype, which requires distinct therapeutic ap-
proaches.
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MepieyxeipnTik Xnuelotrpo@uAagn otn lMevik Xel-
poupyiky otnv EAAGOQ, otn 2epPia kal oto Mbvte
NEYKpPO

M. Mamaiwavvidou®, A. Sabo?, E. Kapapav)\r']g3, A. Raskovic?, L.
Pejakov®, A. Milicic®, Z. Tomic?, O. Horvat?, D. Kastratovic® kai N.
Xaphautng®

Epvacmplo dappuakoAoyiag kai 340 Xeipoupyikr) KAvIKkn, NOOOKOUEIO AXENMA, latpikn
>xoAR, ApictotéAeio TavemaoTrpio, ©Oggoalovikn, E)\)\ag, Department of Phar-
macology, Toxicology and Clinical Pharmacology kai °General Surgery Department,
Medical School University of Novi Sad, Serbia, Department of Anesthesia and Internal
Care Unit ka1 *General and Thoracic Surgery Department, Clinical Center Podgorica,

Montenegro

>KOMox

H epyacia autr) otroTeAei péPog Mg TTOAU-
KEVTPIKNG MEAETNG TTOU BIECAYETAI OTIG XWPES TNG
Eupwtng, pe okomd Tnv emiBAewn Tng avTiyi-
KPOBIAKAG XNUEIOTTPOPUAAENG aTn XEIPOUPYIKN,
Kal oTTwTEPO OTOXO Tnv £kdoon odnyiwv o€
TOTTIKO emiTTedo Kal Tn BeATiwon Tng ToIOTNTAG
NG TTEPIEYXEIPNTIKAG XNUEIOTTPOPUAAENG. KO-
OGS TNG TTaPoUCag EPYOTiag fTavV va CUyKpIBouv
0l ouvnobeleg TwV XEIPoupywv OTo Béua Tng
TIOPEVTEPIKNG TTEPIEYXEIPNTIKAG XNUEIOTTPOPUAQ-
&ng otn leviki Xeipoupyikr) o€ Tpia peydha No-
ookopeia TnG EANGSag, Tng Zepfiag kai TOUu
Monte Negro kai va eAeyxBei n TApnon Twv odn-
YIWV Kal n To16TNTa TNG €QAapUOlOPEVNG XNMEIO-
TTPOPUAAENG.

MEG©OAOAOTIA

21N pehétn éAaBav pépog n 1" MavemoTnuiokn
Xeipoupyikp KAivikry Tou Noookopgiou AXEIMA
Oeooalovikng, n Mevikn Xeipoupyikr) KAIVIKY) Tou
Noookopeiou Tou Novi Sad kai n KAvikr) MevikAg
XeIpoupyIKnG Kal XeipoupyikAg Owpakog Tou No-
ookopeiou TnG Podgorica Tou Monte Negro. Oi
XEIPOUPYOi TwV avWTEPW KAIVIKWY aTTavTNoav

oTo 010 EpWTNUATOASYIO, UE TO OTTOIO BIEPEUVA-
OnkKe n oUPPOPPWON OTIG TIPOTEIVOUEVEG 0dNYieg
Kal Ol ETMAOYEG TWV XEIPOUPYWV KaTd Tnv lepi-
EYXEIPNTIKA XnueloTTpo@UAaln oTIG KaBapég Kal
OTIG duVNTIKA POAUCUEVEG XEIPOUPYIKEG ETTEURA-
o€Ig, TO00 0€ aoBeveig TTOU guPAviav XaunAo,
600 kal o€ aoBgveig TTou eu@avifav uynAod Kivou-
VO YIO QVATITUEN PETEYXEIPNTIKAG AoipwéEng. EAEy-
xOnkav Ta €€n¢ Bépata: 1) n epapuoyn A OxI XN-
peloTTpopUAaing, 2) n didpkela Kal 0 Xpovog
€vapeng TNG XNMeEIoTTpo@UAalng kai 3) 1o €idog
TWV QVTIBIOTIKWY TTOU XPNOIYOTTOIOUVTal O€ KABE

€id0G XEIPOUPYIKAG TTEURAONG.
AMNOTEAEZMATA — XYZHTHZH

Eq@appoyr TrepieyXeionTIKNG XNUEIOTIOOPUAGENS

2TIS KaBapég emmeufaceig.- ZUUQWva e TIG 0dn-
yieg (1-3), oo Noookopegio Tou Monte Negro dev
EQAPUOCETAlI TTAPEVTEPIKT) XNUEIOTTPOPUAOEN O€
OAeg TIG KOBaApEG eTTEUPRATEIS.

AvtiBeta pe TIG odnyieg, oto Noookopgio
AXENA 1ng Oeoocalovikng kai ato Noookopegio
Tou Novi Sad epapudleTal TTAPEVTEPIKA XNMEIO-
TTPOQUAAEN, 6Tav O KivOUVOG YIO PETEYXEIPNTIKN
Aoipwén eival upnAdg. Otav o Kivouvog yia Pe-
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TeyxelpnTIKA Aoipwén eivar xaunAdg, oto Noco-
kopueio Tou Novi Sad epapudleTal XNUEIOTTPOPU-
Aagn oTig eTePBAoeIg KNANG Tou KoIAIaKoU ToIXw-
patog kal oto Noookopgio AXEMNA epapudleTal
XNMUEIOTTPOQUAAEN OTIG €TTEPBACEIG PaoTOU Kal
KAANG TOu KOIAIGKOU TOIXWHATOG.

2TIC duvnNTIKG UOAUCLIEVES XEIPOUPYIKES ETTELBA-
oeic.- EQapudleral xnueiommpo@UAagn oxedodv ot
O6Aeg Tig TrepimTwaoelg. Otav o Kivduvog yia avd-
TITUgN METEYXEIPNTIKAG AoipwgNng eival xaunAog,
oto Noookopeio Tou Novi Sad dev epapudleTal
XNMEIOTTPOPUAAEN OTIG €TTEUPRATEIS TOU 0I00PA-
you kai oto Noookouegio Tng Podgorica 0Ogv
e@apuoleTal XnUeEIOTTpoPUAAEN OTIG EYXEIPAOEIG
oToudou, SwdEKADAKTUAOU, AETTTOU EVTEPOU Kal
Sla@payPaToknAnG.

Aidpkeia kar xpovog évapéng tne Xnuelompopu-
Aaéng

2T KaBapég emeufdocic.- H didpkeia TG XNUEIo-
TTPOPUAAENG ouvrBwg dev uTTeEpPaivel TO AvwTa-
TO ETMTPETTOPEVO OPIO TWV 24 WPWV, PE €Eaipeon
TIG €TTEURATEIG KAANG TOU KOIANIGKOU TOIXWHATOG
oto Nogokopeio Tou Novi Sad.

2TIC duvNTIKG UOAUOLIEVES XEIPOUPYIKES ETTELBA-
oeic.- H didpkeia TNG XNUEIOTTPOPUAAENG TTOIKIA-
A&l ota didgopa Noookopeia: 1o Noookopeio
AXENA &¢v utrepBaivel TIG 24 wpeg, Pe €aipean
TIG eTTePPaoeig upnAou KIvOUVOU TOU TTOYKPEQ-
10G. 210 Noookopeio Tou Novi Sad cuvABwg dev
utrepPaivel TIG 24 WPEG OTIG TEPPRACEIS XapnAoU
KIvdUvou, evw uttepBaivel TIG 24 wWPEG OTIG TTE-
plocOTEPEG eTmePPAOEIS uwnAou Kivduvou. XTo
Noookopeio Tng Podgorica utrepBaivel Tig 24
WPES O€ OAEG TIG TTEUPRATEIG.

Z0pgwva pe TIG odnyieg, N XnueloTrpo@uAagn
apxicel, TIG TTEPICOOTEPEG POPEG, TIPIV OTTO ThV
gyXeipnon, ouvABwg katd Tnv €évapén g avai-
00noiag. ZTIG EYXEIPHOEIG TOU OICOPAYOU Ol ZEP-
Bor xeipoupyoi apxiCouv Tn XNUEIOTTPOPUAAEN KO-
T4 T diIdpKkeiIa TNG ETMEPPRACNG, YEYOVOG TTOU
au&dvel Tov KivOuvo avaTITugnNG WETEYXEIPNTIKAG
Aoipwéng.

AvriBioTikG TOU xpnoiuotTolouvTal otnv Xnueio-
mpopUAaén

2TIG TTEPIOOOTEPEG TTEPITITWOEIG XPNOIPOTTOI0U-
vTal o1 evOedEIYUEVEG B-AaKTAES. O1 TTPOTINACEIG

aTa ev xproel avtiBIoTIKG SlaPEéPouV OTIG TPEIG
Xwpeg. O1 ‘EMNveg xeipoupyoi xpnaoiyoTroiouv
KePaAooTTopiveg B yeVIAG, auIVOTTEVIKIAAIVN PE 1
Xwpig avaoToAéa Twv B-AaKTAUAOWYV Kal Kappo-
EutTeviKIAAivn pe avaoToAéa Twv B-AAKTOUOCWV.
O1 ZépPol xelpoupyoi XPNOIUOTTOIOUV KEPAAO-
oTropiveg o', B’ KAl Y’ YeVIAG (Ke@oTagiun Kal KE@-
Tp1aE6VN). O1 xelpoupyoi Tou Monte Negro xpnoi-
poTtroloUv KEQACOAIVN i QUIVOTTEVIKIAAIVN 1 KEP-
TPIOEOVN. ZTIG TTEPITITWOEIG TTOU UTTAPXEl Kivou-
vog MOAuvong pe avagpofia, n peTpovidaloAn
TTPOCTIOETAI OTN XNMEIOTTPOPUAAEN aTTd Toug EA-
Anveg kal Toug ZE€pPouUg xeIpoupyous 1 XPnaigo-
TTOIEITAl WG POVOTTPOQUAAEN aTTd TOUG XEIPOUpP-
youg Tou Monte Negro. H povotrpo@UAagn pe
HETPOVIOAZOAN, av Kal OAIYyOTEPO ATTOTEAECUATI-
KA, atroTeAei QTTOOEKTA OIKOVOMIKA EVOAAAAKTIK
AUon. Opwg, n xprion KepalooTropivng Y’ YeVIAG
oTa voookopeia Tng Zepfiag kai Tou Monte
Negro cival adikaioAdynTtn kai ammoteAei cofapn
TTapéKKAION a1mo TIG odnyieg, n oTroia pTTopEi va
0odnynoel otV AvATITUEN OVOEKTIKWY OTEAEXWV
TWV MIKPORiwv.

H e@appoyn TIapEVTEPIKAG TTEPIEYXEIPNTIKNAG
XNUEIOTTPOQUAAENG €ival atrapaitntn  yia Tnv
OTTOQUYR TNG AVATITUENG HETEYXEIPNTIKAG Aoipw-
&Ng ka1 TNV EAGTTWON TNG PETEYXEIPNTIKAG vOOon-
pPOTNTAG Kal Bvnoiydotntag. Katd tnv e@apuoyn
NG XNMEIOTTPOQUAAENG Ba Trpétrel va AapBdavov-
TQI UTT OYIV TOTTIKOI TTAPAyoVTEG MIKPORIOKNAG av-
TOXNG OTa QvTIRIOTIKA, Ol OUVOAKES avTionyiag
OTO XEIPOUPYEIO, N OGVATITUEN AVOEKTIKWY OTEAE-
XWV Kal uttepAOipwENG Kal 1o KGOTOG TNG XNUEI-
oTTpo@UAaENG. Oa Tpétrel TTavToTe va Aaufdve-
Tal uTr OWIv OTI O OTOXOG TNG TTEPIEYXEIPNTIKAG
XNMEIOTTPOQUAAENG dev cival va Beparreloel Tn
Aoipwén, aAAd va TTpo@uUAGEel attd TN YOAuvaon.
Mpétel va emaoTpatelovial OTO ETTOKPO GAAQ
TIPOQUACKTIKA péoa, OTTwWG N €pappoyr) opbng
avTionyiog Kalr n XpAon yavTiwy, yid Tov TTEPI-
0pIOPOG OTO EAAXIOTO TNG EQAPUOLOPEVNG TTAPEV-
TEPIKAG XNUEIOTTPOPUAAENG Kal TNV KATA TO duva-
TOV EAATTWON TOU KIVOUVOU avamTuéng pikpoRia-
KNG avtoxng.

2Tnv Tapouca epyacia TrapatnpAbnkav Tra-
pekkAioelg atmd TIg odnyieg kal oTa Tpia vooo-
KOUEIO TTOU CUPETEIXAV OTN PEAETN. ZTIG TTEPIO-
OOTEPEG TIEPITITWOEIG O TTAPEKKAICEIG QUTEG UTTO-
pouv va atmmodoBouv TNV avoo@AAEId TwV XEl-
POUPYWV OXETIKA PE TNV 0pOA Qapuoyr avTion-
wiag oTa xeipoupyeia. ASIKaIOAGYNTn, GPWG, gival



n XPron Ke@aAooTrooTTOPIVNG Y’ YEVIAG OTA VO-
ogokopeia Tng ZepPiag kai Tou Monte Negro.

Av Kkal uttdpxouv peydAeg dlo@opEG OTNV TTOI-
OTNTa TNG €QAPUOLOPEVNG TTEPI-EYXEIPNTIKAG XN-
MEIOTTPOQUAAENG OTIG BIAPOPEG XWPESG TTOU CUY-
METEXOUV OTN MEAETN (4-7), TTOPEKKAIOEIS OTTO TIG
0odnyieg, o1 otroieg dev dikaioAoyouvTal atrd TOTTI-
KOUG TTapAYOVTEG, TTAPATNPOUVTAI O€ OAEG TIG TTE-
pimtwoelg. Eival avaykaia n mopéufacn Twv
QAPHOKOAOYWY yia Tn O16pBwon TETOIWV QaIVo-
MEVWV Kal yia TNV €Qappoyr] opBRg avTipikpo-
Brakng XnNUEIOTTPOPUAAENG.
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SUMMARY: The aim of the present study was to com-
pare the application and the quality of parenteral peri-
operative Chemoprophylaxis in General Surgery
Departments of three major Hospitals in Greece, Ser-
bia and Montenegro, and to check if the recommended
guidelines for Surgical Chemoprophylaxis are met.
Methods: All the surgeons replied to the same ques-
tionnaire, which checked: 1) application of chemopro-
phylaxis, 2) duration and time of initiation of chemo-
prophylaxis and 3) the kind of antibiotics used.

Results: A different practice on application and quality
of parenteral peri-operative chemoprophylaxis was
observed in each hospital. Chemoprophylaxis was
applied in most cases, and in Serbia and Greece even
in clean surgery. In Montenegro chemoprophylaxis
was not applied in clean surgery. In Greece the dura-
tion of chemoprophylaxis did not exceed 24 hours, in
Serbia it exceeded 24 hours in many cases and in
Monte Negro it exceeded 24 hours in all cases. Che-
moprophylaxis was initiated during pre-induction to
anesthesia. The recommended B-lactams and met-
ronidazole were used in most cases but in Serbia and
Montenegro 3™ generation cephalosporins were used
in many cases of clean contaminated surgery.
Conclusion: Non-conformance to the guidelines was
observed in peri-operative chemoprophylaxis in the
three surgery departments in Greece, Serbia and
Montenegro.
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Emidpaon T1ou ApacTikou ZuoTaTikoUu Tou Crocus
Sativus L., Kpokivn €1Ti TNG AvayvwpioTIKAG Kal Xw-
pIKAG MvAung Tou ETTipuog

Nik6Aaog Miroikag', ZTuhiaviy Znootouhou’,

Mérpog A. Tapav-

TIANG®, XapaAaptrog, A. Kavdakng?, Moéoxoc I. Moluciou? kai

Nik6Aaog ZaKe)\)\apiéng1

Epvacmplo ®dapuakoAoyiag, TuAua latpikig, MavemotAuio Oegocoaliag, Adpioa,
EAAGG. Epyachr]plo Xnueiag, Mevikd Tunua, MewTtrovikd MavemaoTiuio ABnvwy, ABRva,

EANGG

FENIKA - ZKOIMNOx

O kpokog (Crocus Sativus L.) gival @uTO TTOU
KaAMIEpYEITal O€ TTOAAEG TTEPIOXEG TOU KOOHOU
(Mapoko, lomavia, ItaAia, EAAGSa, lpav K.A.TT.).
Ta amoénpauéva oTiypara Tou avBoug TrepIEXOUV
ONMAVTIKEG TTOOOTNTEG XPWOTIKWV UBATOBIOAU-
TWV OUCIWV TTou KaAouvtal Kpokiveg. MAnBwpa
ETTIOTNHOVIKWY TTPOKAIVIKWY EPEUVWIV OTTOOEIKVU-
ouv OTI auTA n dpdyn TTAPOUCIAEl AVTIQAEYHO-
VWOEIG, aVOAYNTIKEG KOl OVTIOGEIDWTIKEG 1810TN-
1eG. MNpdoata n eutmAokA TG OTIG S10dIKACIEG
HABNonNg Kol VAUNG €XEl TTPOTABEI.

H trapouca peAéTn oxedIGOTNKE PE OKOTTO va
OlaAeukavOei o akpiBng POAOG TNG KPoKivng aTIg
O1adikaoieg padbnong Kai PvAung.

MEG©OAOAOTIA

MNa tnv etmiteuén autol Tou oTdXOU Ba XpPnoi-
pjotroinBouv Ta TTEIPAPATIKA TTPOTUTTA PEAETNG
TWV YVWOIOKWY AEITOUPYIWY, OTTwG gival ol dia-
TALEIC TNG avayvwpiong TWV QVTIKEIUEVWY Kal
Miag véag popeng Tou uddTivou akTivwToUu Aafu-
pivBou. H 1pwTtn TTeipapatikn didragn agiohoyei
TNV AvayVvWPIOTIKA YvAun oTta meipayatodwa. O
UdATIVOG OKTIVWTOG AaBUpIivbog agloloyei Tn xw-
PIKA ava@OPIKA KOl TN XWPIKr AEITOUPYIKA PVAun.

AMOTEAEZMATA

€ JIa TTPWTN OEIPA TTEIPAPATWY, N XopAynon
NG kpokivng (15 kar 30 mg/kg, evdotrepiTOvaikd)

AUEoWG META OTTO TO TTPWTO OTASIO TNG TTEIPAMA-
TIKAG OOKIPaCiag, eEAAEIPE TA XPOVOEEAPTWHEVT
eMeippaTa avayvwpioTIKAG PVARNG OTOV ETTiUU,
TTpoTeivovTag 0TI pubuilel TOUG UNXaviopoUg Ka-
Taypa®ng Kal avakAnong TTANPo@opIwYV. Z& HIa
0euTePn PEAETN, XopAynon TnG KPoKivng (Kupiwg
30, aAMAd kal o€ pikpoéTEPO BaBUS 15 mg/kg, ev-
OOTTEPITOVAIKA) ETMTUXWS OVTAYWVIOTNKE EAAEIY-
MOTO XWPEIKAG MABNOoNG Kal PVARNG OQEIAOUEVa
gTn XopnAynon TOU HOUGKOPIVIKOU QVTAYyWVIOTH
okotroAapivn (0,2 mg/kg, evdotrepitovaikd).

YYMIMEPAZMATA

Ta eupfuaTa pag autd katadeikviouv OTI N
KPOKivn €UTTAEKETAI OTOUG MPNXOVIOUOUG TTou
SIETTOUV ThV AVAYVWPIOTIKA Kal SIAQOPEG HOPPEG
NG XWPIKAG MVANG (avO@OpPIKR Kal AEITOUPYIKN).

Effects of the Active Constituent of
Crocus Sativus L. Crocin on Recog-
nition and Spatial Rats’ Memory

Nikolaos P|tS|kas , Styliani Zisopoulou”, Pe-
tros A. Tarant|I|s Charalabos D. Kanak|s
Moschos G. PoI|33|ou and Nikolaos Sakel-
laridis’

1Department of Pharmacology, School of Medi-

cme University of Thessaly, Larissa, Greece.
Laboratory of Chemistry, Department of Sci-



ence, Agricultural University of Athens, Athens
Greece

Key words: Crocus Sativus L., crocin, active
constituent, rat, recognition, memory

SUMMARY. Crocus Sativus L. is a plant cultivated in
various parts of the world. Its involvement in learning
and memory processes has been proposed. The pre-
sent study was designed to investigate in the rat the
effects of the active constituent of Crocus Sativus L.,
crocin on recognition and spatial memory. For this aim,
the object recognition task which evaluates non spatial
working memory and a novel version of the radial wa-
ter maze which assesses spatial reference and spatial
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working memory were chosen. In the first study, post-
training administration of crocin (15 and 30 mg/kg)
counteracted extinction of recognition memory in the
normal rat, suggesting that crocin modulates storage
and/or retrieval of information. In a subsequent study,
pre-training treatment with crocin (30 mg/kg and to
some extent also 15 mg/kg) attenuated the scopola-
mine (0.2 mg/kg)-induced performance deficits in a
new paradigm assessing spatial reference and spatial
working memory in rodents. The present results sup-
port and extend the enhancing effects of crocin on
memory and demonstrate also its implication in the
mechanisms underlying recognition and spatial mem-
ory.
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KaoTtraoco-e¢apTwuevog Kal un Kuttapikdg Odavarog
oe PC12 Kuotrapa kar PC12 Kotrapa umd tnv
Emidpaon NGF petd amd AieyepoipgoTogikotnTa Utrd
TNV Emidpaon MNoutapivikou OgEog
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H eiopor] aoBeoTiou péow Twv UTTOOOXEWYV TOU
YAOUTOMIVIKOU 0E£0G KOl TWV TOOE0ECAPTATWIE-
VWV KavoAIwv Tou puBuilel agipd AEITOUpYIKWV
Kal SOMIKWY ATTAVTIOEWV OTOUG VEUPWVEG. Ev
TOUTOIG, N TOEIKA €l0por} aofeoTiou WTTOPEl va
TTUpodoTHOoEl BavaTtn@opeg PBioXNUIKEG avTIdOPd-
O€IG OTIG OTTOIEG GUUUETEXOUV OUAdES aTTOdOMN-
TIKWV evQUPWYV (TTPWTEATEG Kal EVOOVOUKAEATEG)
KaBwg Kal n augnuévn ouvBean eAeubépwv pi-
Cwv otuydvou. O1 BioxnuIKEG auTéG avTIOPAOEIg
TpaupaTti¢ouv Kal ek@QUAIouv Toug veupwveg. Ol
idlo1 ynxaviopoi eptTtAékovTal, TG00 OTIG O&gieg
(ayyeiakd eyKe@aAIKO, TPAUUATIOUOG), OGO Kal
OTIG XPOVIEG VEUPOEKPUAIOTIKEG aoBéveleg (VOTOG
Alzheimer kai voocog Tou Huntington) (1-3).
YTdpyouv oToIxeia TTou KaTtadelkviouv OTI TTOA-
NOTTAEG uUOIOAOYIKEG Kal TTaBo@ualoloyikEG Bla-
OIKaaieg Tou eyKEPAAOU Slapop@wvovTal Aatrd HIa
AETTTH 100ppoTTia PETAEU Twv OPaACTNPIOTATWY
TWV TTPWTEACWV KOl TWV OVOOTOAEWV TOUG.

Ta kapkivikd kuttapa PC12 (kuttopa ¢aio-
XPWUOKUTWHATOG aTTd ETTIPUEG) atroTEAOUV Eva
1010iTEPA XPrOINO HOVTENO PEAETNG KUTTAPIKOU
BavdaTtou atd dleyePOIPOTOEIKATNTA TTOU TTPOKA-
A€l UTTEPEKBEDN TWV VEUPWVWY CE YAOUTAUIVIKO
0gu (4). Ta PC12 kutTapa éxouv Tnv 1810TNTA VA
ATTOKTOUV VEUPWVIKO XOPOKTpa PETG amd Tnv
KAANIEPYEIG TOUG TTapouadia veupikoU auénTikou
mapdyovta (NGF), petatpérrovrag 1o QaivoTutro

TOUG aTTé AdIAPOPOTTOINTA KAPKIVIKA KUTTOPO O€
dlagopoTroinuéva veupwvikd (5,6).

2Tnv TTapouca epyacia diepeuvABnke n diadi-
kaoia emBiwong Twv adiagopotrointwv PC12
Kl O10QOPOTIOINUEVWV VEUPIKWY KUTTAPWYV PETA
amrd €KBeon) TOUG O€ UWNAEG OUYKEVTPWOEIG
yAoutapivikoU. H digyepoipoTogikdtnTa Ye yAou-
TOMIVIKO PEAETABNKE O OUVOUACHO HE TNV ava-
OTOA| TWV KACTIOOWV TTOU CUMMETEXOUV OTN
d1adikagia TNG TTPWTEOAUONG, N OTTOIO OXETICETA
ME TOV ATTOTITWTIKO Bd4vaTo, pe TNV TTPOOHAKN
TOU avaoToAéa Twv kaoTracwv zVAD-fmk (7).

YAIKA KAl ME©GOAOI

KaAAiépyeieg Kurtapwv

Ta Teipduarta TpaypaToTToiIénkav ye KUTTapa
PAIOXPWHOKUTWHATOG eTTipuwy PC12 (euyevikn
mpooopd lwone Mamauarbaidkn IMBB, ITE,
HpdakAeio Kpntng) 1o otmoia emAExOnkav Adyw
NG IKavOTNTAG TOug va OlagopoTTolouvTal O€
VEUPWVIKA e Tnv emidpacon Tou NGF. Ta PC12
KUTTapa KOANIEPYNONKAV O€ ETTIKAAUPMEVEG ME
KoAayovo @Adokeg (Corning) o€ BpeTTIKO UAIKO
Dulbecco’s Modified Eagle Medium pe uwnAi
ouykévipwaon yAukolng (DMEM- 45000 mg/ml
glucose, Gibco), pye 5% euppuikd 0pd Pooeidolg
(Gibco), 15% opd aldyou (Gibco) kar 100 U/ml
TeVIKIAAivn, 100 pg/ml oTpemTopukivn kai 25
pg/ml apgortepikivn (Gibco). O1 kaAAiEpyeieg dia-
Tnpouvtav o€ TePIBAAAov pe 5% COz - 95%



uypoTtroinuévo aépa atoug 37 °C. To BpemTikO
UAIKG avavewvovTav kaBe 3-4 nuépeg. MNa n dio-
@opotroinon pe Tov NGF, ta PC12 kutTapa To-
TmoBetBnkav oe 96-well plates (105 KUTTO-
pa/well) kai kKaAAiepyBnkav og TTAAPEG BPETTTIKO
UAIKG Dulbecco’s Modified Eagle Medium pe
XOunAR ouykévipwon yAukolng (DMEM 10000
mg/ml glucose) pe 100 ng/ml avacuvduaouévo
2.5S NGF a6 emipueg (R&D). To BpetrTikd uAI-
K6 kal o NGF avavewvovtav KaBe 2-3 nuépeg. Ol
TrelpapaTikéG S1adIKaoieg TTpayUaTOTTOIoUVTAY €16
TPITTAOUV UETA aTTo 7-8 nuUéPES KAAMIEPYEIOG HE
NGF.

Toéikétnra ue MNourauiviké oéu

lMNa 1 TPOKANGN JieyePOIPOTOLIKOTNTAG HE
yAouTtapiviko, Ta PC12, aAAG kail d1a@opoTroinué-
va pe NGF kOtTapa, kaAAigepyrOnkav o€ TTARPEG
BpeTtTiIKO UAIKO DMEM pe xapnAf cuykévipwaon
yAukdlng (DMEM 10000 mg/ml glucose). 1o
OpeTTIKO UAIKO TTpOOTEBNKE yAouTapiviké (Sig-
ma) JIaAupévo apxIkd ge OTeipo UdwpP Kal OTN
ouvéxela ot BpemTIKO UAKO Og dUO aKpaieg
ouykevtpwoelg 0,5 pm kai 10 ym yia 3 wpegG.

Kurrapikr) EmiBiwon

H akepaidTnTa TNG KUTTOPIKAG AgIToupyiag dia-
mOoTWOnNKe pe TN dokipacia Tou MTT (Bpwpiouxo
3-[4,5-01ueBUABIlOA-2-UA]-2,5-01peVUATETPALOAI-
0, Sigma-Aldrich). H cuykekpiyévn dokipacia fa-
gifeTal oTnV IKAVOTNTA TOU PITOXOVOPIaKOU ev(U-
MOU OOUKIVIKF] a@udpoyovdaon va PETATPETTEI TO
KiTpIvo TETPAlOAIKO GAag Tou MTT o€ pttAe MTT
formazan kpuoTtdAAoug oTa JwvTa KUTTApa (8,9).
O Babudg TNG HETATPOTIAG AQUTAG TTAPEXE! EVOEIEN
MITOXOVOPIOKNG WETAROAIKNG AciToupyiag. H ou-
ogia MTT diaAUeTal o PBS kal oTn ouvéxeia o€
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OpemTikO UAKO DMEM. Metd tnv €kBeon Twv
KUTTAPWYV OTIG TIPOAVAPEPDEITEG GUYKEVTPWOEIG
YAOUTQUIVIKOU Kal IO XPOVIKO SIAcTNHa 3 wpwv,
Ta KUOTTAPpA  EETMAUONKAvV peE OPETTIKO  UAIKO
DMEM kai emwdoTtnkav yia 4 wpeg pe 1 mg/ml
MTT oTtoug 37 °C. ZTn Ouvéxela n ammoppo@non
Tou MTT oT1a 570 nm utroAoyioTnke pe T PéBodo
ELISA (Stat Fax — 2100, Awareness Technology
Inc. USA)

AvacTtoAn twv Kaomraowv

H dpdon Twv KaoTTaowyv, PETA Tnv £TTidpacn
TwV OU0 CUYKEVTPWOEWY TOU YAOUTOMIVIKOU OTa
KUTTOPO, MEAETABNKE pe TNV TIPOOOAKN TG
ouciag zVAD-fmk (N-Bevlulo&ukapBovuA-Bah-
AAa-AoTr-@AouopoueBulkeTovn, Sigma) evog Ka-
BoAIkoU avaoToAéa Twv kaoTracwy (3). O cuyke-
KpINEVOG avaoToAéag artroBnkeubnke wg 500x
O0ldAupa oe DMSO (SiueBuAcoul@ogidio) kai
xpnoigotroiénke oe ouykevipwoelg 10 uM kai
50 uM ota PC12 kai ota uto tnv emidpaon NGF
KUTTapa 60 AeTTTa TIpIV TNV €TMidpacn Tou yAou-
TAUIVIKOU.

2ranorikhy MéBodog

Ta ammoteAéopata avaAuBnkav pe T0 Aoyiopikd
SPSS 14.0, pye ™ péBodo NG avdiuong dia-
KUpavong (ANOVA) kal oTn ouvéxela TTpayuaTo-
TToINOnKav TTOANATTAEG OUYKPIOEIG PE TIG DOKIPA-
oieg LSD kai Dunett og 95% diaoTtrpata agloTi-
oTiag. Ta dedopéva TTapouciddovral wg WECOG
6pog M.O. kd&be meipapaTikAg diadikagiag 61Tou
n = 3. O1 diagopég emonuaivovtal wg * p = 0,05,
** p=0,01 kat *** p = 0,001 og olyKpion HE
TNV ouada eAEyxou.

ATMOTEAEZMATA

PC12 KYTTAPA YO THN ENIAPAZH
FAOYTAMINIKOY KAl ANAZTOAH ME Z- VAD-

o
)
,

o

AMOPPO®HZH ZTA 570

FMK
* % OCONTROL
0,8 BGLUOS5
0,6 = OGLU 0,5+ZVAD 10
E 04 BGLU 0,5+ZVAD 50

BGLu 10
BGLU 10+ZVAD 10
@ GLU 10+ZVAD 50

Eikéva 1. Merg amd 3 wpes emidpaons tou yAourauivikou o avaotoAéas zVAD-fmk avaotéAdel Tov KUTTQpiko
6avaro ora kurrapa PC12 pe oramionikws onuavrikn dlagopd p < 0,001. H avaoroAn cuufaiver uévo orn
ouykévipwon 0,5 uM yAoutauivikoU kai apopd atn ouykévipwon 50 uM rou zVAD-fmk.
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NGF KYTTAPA YO THN ENIAPAZH
FAOYTAMINIKOY KAl ANAZTOAH M= 2 ran manis

OCONTROL
* % BGLUO5
08 * OGLU 0,5+ZVAD 10
0.6 1 i @GLU 0,5+ZVAD 50
0,4 1 i BGLU 10
0,2 - i B GLU 10+ZVAD 10
0 L] BGLU 10+ZVAD 50

Eikéva 2. Merd amé 3 wpeg emidpaons tou yAoutauivikoUu o avaogroAéag zVAD-fmk avactéAAer Tov KutTapiko
Bavaro ara kurrapa PC12 umé mv emidpaon NGF. H avactoAn ouufaiver pévo yia 1 ouykévipwon 0,5 uM
yAourauivikoU kai agpopd otn ouykévipwan 50uM tou zVAD-fmk ue orariotikwg anuavriki diagopd p < 0,001. 21n
ouykévipwan 10 uM rou zVAD-fmk éxoupe Aiydtepo 1oxupn avaatoAn p < 0,05.

ZYMMNEPAZMATA

Kai o1 U0 ouyKevTpwaelG YAOUTANIVIKOU 0&£0G
TTOU xpnaiyoTroiénkav utrpgav IKavég va TTpo-
KaAéoouv OleyepOIPOTOEIKOTNTA T6CO oTa PC12
KUTTOpa 600 Kai ota PC12 kUTTapa PETA atmo
emidpaon NGF. Qotdéoo otn ouykévipwon 10
MM, av kai TTapaTnprlnke KUTTapikOg Bdvarog,
Oev TTapatnprRtnke kayia midpacn amoé TNV ava-
OTOAR TNG dpdong Twv KAoTTaowv. AUuTO UTTOpEi
va o@eileTal aTo yeyovog OTI oTnv uwnAfl auth
OUYKEVTPWOTN  YAOUTOUIVIKOU  EVEPYOTTOIOUVTAI
o1adikaoieg KUTTapIKOU BavdTtou OTIG OTToieg dev
EUTTAEKOVTAI OI KOOTTAOEG Kal €ival CUPNPWVO HE
TTapatnpnoelg GAAwv epeuvntwy (10).

21nv ouykévipwon Twv 0,5 uyM yAoutapivikou
TTIPOKANBNKE KUTTAPIKOG BAvaTog T600 O€ KUTTA-
pa PC12 600 kai kOTTapa PC12 petd amd ermi-
opaon NGF. To €idog Tou KutTapIiKOU BavdTou
auToU avOOTEAAETOI PEPIKWG PE T XPARon Tou
zVAD-fmk, evog kaBoAikoU avacToAéa Tng Opd-
oNG TWV KaoTrTacwy. Ta atmmoTteAéopaTa autd Oci-
XVOuVv OTI TOUAGYIOTOV O€ KATTOIO onueio Tng
dladikaoiag Tou KUTTapIkoUu Bavdrtou (kKatw atd
TIG OUYKEKPIPEVEG OUVBNKEG) evepyoTTolouvTal
ATTOTITWTIKEG DIAdIKATIES.

To yeyovdg OTI o€ OUO OIOPOPETIKEG GUYKEV-
TPWOEIG YAOUTAUIVIKOU, Ta KUTTapa (kai Ta PC12
kal Ta PC12 ye NGF) emoTtparevouv diagopeTi-
KEG B108IKACiEG KUTTOPIKOU BavdaTou (Pia KaoTro-
00-€€APTWHEVN KOl pIA  KOOTTOOO-AveEapTNTN)
OnAwvel OTI TO PaIVOUEVO TOU KUTTapIKoU Bavd-
TOU yIO TO VEUPIKO GUCTNUA €ival uPnAng opyd-
VWOoNG Kal Xpeiagetar evOeAeXr MEAETN WOTE va
aTToca@NVIOTEl TTARPWG O POAOG TwV TTPWTEA-

OWV OTOV KUTTAPIKO BAVATO TWV VEUPIKWY KUT-
TApWV.
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Caspase Dependent and Independ-
ent Cell Death in Naive and NGF
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SUMMARY. Calcium influx through glutamate recep-
tors and voltage-dependent channels mediates an
array of functional and structural responses in neurons.
However, unrestrained calcium influx can trigger po-
tentially lethal biochemical pathways that involve de-
gradative enzymes (e.g. proteases and endonucle-
ases) and/or increased synthesis of oxygen free radi-
cals which injure and damage neurons. Such mecha-

8" HMEPIAA ®APMAKOAOFIAS 2007 97

nisms are implicated in both acute (stroke, trauma) and
chronic (Alzheimer's and Huntington’s disease) neu-
rodegenerative disorders. In the present study we
investigated the molecular response of central nervous
system to glutamate induced exitotoxicity using PC12
cell cultures. These chromaffinergic transformed cells
upon treatment with nerve growth factor (NGF), differ-
entiate to a sympathetic phenotype expressing neu-
rites and excitability. PC12-cells were cultured in full
medium DMEM at 37°C with 5% CO,. To cause exci-
totoxicity from glutamate, undifferentiated and NGF-
treated PC12 cultures in DMEM with low glucose con-
centrations have been exposed for 3h to glutamate in
two concentrations (0,5 pM and 10 pM). We investi-
gated the involvement of proteolysis in cell death in-
duced by glutamate toxicity, using a pan — caspase
inhibitor z-VAD-fmk. Cell viability was estimated by a
colorimetric method using MTT [3-(4,5-dimethylthiazol-
2-yl)- 2,5-diphenyl tetrazolium bromide. We found that
50 uM z-VAD-fmk protects against cell death induced
by low glutamate concentrations at PC12 cells while in
NGF treated cells the 10 uM concentration is also sig-
nificantly effective. In higher though glutamate con-
centrations cell death of both naive and NGF treated
PC12 cells seem to follow a caspase independent
pathway. More work in this field is needed to elucidate
the mechanisms that PC12 employ to effect cell death
in different situations.
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H NeupotrpooTtateutiky Apdon AvaoToAéa Twv
AoTtrapTuA-TrpwTeacwyv oe PC12 Kuttapa kal PC12
Kuttapa uttdé tnv Emidpaocn NGF petd ammd 21épnon
Oguyovou kai "Aukolng
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EIZAIFQrH

O1 Aeitoupyikég diatapayég Tou Kevipikou Neu-
pIKOU ZUuCTAPAOTOG PETA atrd utrodia meavwg va
ogeilovTal €ite 0 KUTTOPIKG BAvaTo TWV VEU-
PWVIKWV KUTTAPWYV €iTE 0€ aAAayEG OTO VEUPOXN-
MIKO TTPO@iA Toug TTou euTTAéKOvVTal OTN SladIKO-
oia Tou KUTTapIKOU BavdaTou. Ta KapKIviKé KUTTO-
pa PC12 (kUTTapa QOIOXPWHOKUTWUOTOS aTrd
ETTIPUEG) atToTEAOUV £va 1B10ITEPA XPAOIPO YOVTE-
Ao HEAETNG TNG oxéong utrogiag kal oTépnong
YAUKOZNG pe Tov KUTTapIKO BdvaTo (1). Ta PC12
KUTTOpa £xouv TNV 1810TNTA va OTTOKTOUV VEUPW-
VIKO XOPOKTAPO META TNV KAANIEPYEIA TOUG HE
veupiké augntikd trapdayovta (NGF), pyetarpérmo-
vTag TO0 QAIVOTUTTIO Toug atrd adlagpopoTrointa
KOPKIVIKA KUTTapa o€ S1apOopOTIOINUEVA VEUPWVI-
Ka (2).

O TTpoypauPaTIONéVOG  KUTTAPIKOG  BdvaTog
(amméTITWOonN) Kal N vEKpwon OXeTiCovTal TOOO HE
(QUOIOAOYIKEG KUTTAPIKEG BIAdIKACIEG OO0 KOl HE
TTABOAOYIKEG KATAOTAOEIG €vOG KUTTAPOU. XTnV
TTapouca epyacia diepeuvhABnke n  diadikacia
empBiwong Twv adiagopoTtrointwv PC12 kar dia-
(POPOTTOINUEVWV VEUPIKWY KUTTAPWY UTTG OTEPN-
on YAUKOZNG Kal oguyovou, PETA ATt avaoToAn
TnG d1adikaciag TNG TTPWTEOAUONG, N OTToI OXE-
TiCeTan pe TOV PN ATTOTITWTIKG Bdvaro, dnAadr Tn
d1adIkagia TNG KUTTAPIKAG VEKPWONG, HE TNV

TTPOCONKN TOU OVOOTOAEQ TWV ACTTOPTUA-TTPWTE-
aowv Pepstatin A (3,4).

H TtaBoloyiky alf¢non Tou €evOOKUTTAPIOU
acfeoTiou, n otroia KATaAAyEl OTNV €vEPYOTTOIN-
on ev{UPUWV TIOU CUUHETEXOUV OTOUG MNXQVI-
opouUg TTPOKANONG KUTTOPIKAG BAGRNG, atroTeAei
TO KPIOINO ONUEIO TNG CUOXETIONG TOU VEUPWVI-
KoU KuTTapikoU Bavdrou pe Tnv utrogia A TNV
ioxaipia (5,6).

YAIKA KAl ME©OAOI

KaAAiépyeieg Kuttdpwv

Ta Teipduarta TpaypaToTToIRénkav pye KUTTapa
PAIOXPWHOKUTWHATOG eTTipuwy PC12 Ta otroia
emAEXBNKav AOyw TG IKavOTNTAG TOUG va dIagpo-
poTToloUVTal O€ VEUPWVIKA PE TNV ETTIOPACT TOU
NGF. Ta PC12 «kittapa kaAMigpynbnkav o€
EMKOAUPPEVEG PE KOAayOvo @Adokeg (Corning)
oe Bpemmikd UAIkd Dulbecco’s Modified Eagle
Medium pe uywnA ouykévipwon YAukGlng
(DMEM- 45000 mg/ml glucose) (Gibco) pe 5%
€UBPUIKS 0pd Booeidoug (Gibco), 15% opd ald-
you (Gibco) kai 100 U/ml mrevikiAAivn, 100 pg/ml
OTPETITOMUKIV  Kal 25 pg/ml  augpotepikivng
(Gibco). O1 kaAAiépyeieg diatnpouvTav OE TTEPI-
BaAhov pe 5% CO, - 95% uypoTroinuévo aépa
atoug 37 °C. To OpemTIKO UAIKO avavewvovTav
KGBe 3-4 nuépeg. MNa Tn dilagopoTroinan Ue Tov
NGF ta PC12 kUttapa tommoBetriOnkav oe 96-



well plates (105 kutTapa/well) kair KaAAIEpyrOn-
Kav o€ TTARpeg BpemTikO UAIKG Dulbecco’s Mod-
ified Eagle Medium pe xaunAf ouykévipwon
yAukoZng (DMEM 10000 mg/ml glucose) pe 100
ng/ml avacuvduacpévo 2.5S NGF armrd emipueg
(R&D). To Bpemmikd UAIKO ka1l o NGF avavew-
vovtav KaBe 2-3 nuépes. O1 TeipapaTikég diadi-
KOOiEG TTPAYUOTOTTOIOUVTAV €I TPITTAOUV PETA
amd 7-8 nuépeg kaAiépyeiag pe NGF.

2répnon MNukdlng

MNa ™ otépnon yAukolng, PC12 aAAd kai dia-
@opotroinuéva pe NGF kutTapa KaAAiepyronkav
pe TTANPEG BpeTTTIKO UAIKO DMEM xwpig yAukoln
yla 12 wpeg, evw Ta KUTTAPA TTOU QVAKAV OTNV
opdda eAéyxou KaAAiepyndnkav pe BPeTTTIKO UAI-
K6 XxaunAAig ouykévipwong yAukolng (DMEM
1000 mg/ml).

Ymoéia

O1 KuTTOPIKEG KAAAIEPYEIEG TOTTOBETONKAV O€
BdAapo emwaong 3 agpiwv Forma Scientific o€
OUVOAKeg peiyparog agpiwv pe 2%02, 5% COy,
93% N2 yia 12 wpeg. Ta KOTTOPA TNG OPAdAG
eAéyxou dlatnpndnkav oe QUOIOAOYIKEG OuUVOR-
KeG (5% CO2 - 95% uypoTtroinuévog agpag).

Kurrapikry EmiBiwon

H akepaidTnTa TNG KUTTOPIKAG AgIToupyiag dia-
moTwonke pe TN dokipaaia Tou MTT (Bpwpiolxo
3-[4,5-01ueBUABIlOA-2-UA]-2,5-01peVUATETPALOAI-
0, Sigma-Aldrich). H ouykekpiyévn dokipacia fa-
oifeTal oTNV IKAVOTNTA TOU PITOXOVOPIaKoU eviu-
MOU OOUKIVIKF] a@udpoyovaon va PETATPETTEI TO
KiTpIvo TETPAlOAIKO GAag Tou MTT o€ ptthe MTT
formazan kpuoT@AAoug oTa Jwvta KUTTapa (7,8).
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O BaBuodg TNG ETATPOTIAG AUTAG TTAPEXE! EVOEIEN
piroxovoplakng  peTaBoAikAg  Asitoupyiog. To
MTT &iaAUeTal o€ PBS kal 0Tn cuvéxela o€ Bpe-
TITIKO UAIKG DMEM. MeTd Tn oTépnon Twv KUTTA-
pwv ammd ofuyovo Kal YAUKOLn £yIve €TTWACH
ToUG yIa 4 wpeg ye 1mg/ml MTT oTtoug 37 °C oTo
BAGAaUO ETTWOCNG ME TIG PUOIOAOYIKEG TUVONKEG.
21N ouvéxeia n amoppoenon Tou MTT ota 570
nm utroAoyioTnke pe TN péBodo ELISA (Stat Fax
— 2100, Awareness Technology Inc. USA)

AvaaTtoAn twv AomrapruA-lpwreacwyv

H dpdon Twv aoTTapTUA-TIPWTEACWY, HETA TNV
emMidpaan NG aTépnong ofuyovou Kal yYAuKOlng
oTa KUTTOPA, PEAETHONKE pE TNV TTPOCORKN TNG
ouoiag Pepstatin A (Sigma), evog avaoToAéa Twv
Aucoowpikwy aoTrapTul-Trpwreivacwyv (9). O
avaoToAéag Pepstatin A ammoBnkeubnke wg 500x
d1dhupa o DMSO (dipeBuAcouA@ogidio) kai
Xpnoigotroinenke oe cuykevipwaoelg 1 UM kai 5
MM ota PC12 kai ota utd Tnv emidpacn NGF
KUTTapa 30 AeTTd TIpIvV TNV OTéPNnon oguyodvou
Kal YAUKOZNG.

2ranoriky MéBodog

Ta ammoteAéopata avaAuBnkav pe T0 Aoyiopiko
SPSS 14.0, pe 1 péBodo TnG avaAuong diaku-
pavong (ANOVA) kal oTn ouvéxela Trpayuaro-
TToINOnkKav TTOANATTAEG OUYKPIOEIG PE TIG DOKIPA-
oieg LSD kai Dunett og 95% diaoTtripata agloTi-
oTiag. Ta dedopéva TTapouciddovial wg PECOG
6pog M.O. kd&Be meipapaTikAg diadikagiag O1Tou
n = 3. O1 dlagopég emaonuaivovtal wg *p=0.05,
**p = 0,01 ka1 ***p = 0,001 o€ oUykpion PE TNV
opdda eAéyxou.

ATMOTEAEZMATA
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sxnua 1. Merg amé 12 wpeg arépnong ofuyodvou e xaunAn ouykévipwon yAukdlng o avaoroAéag Pepstatin A
avaoTtéAAel Tov kutTapiké 8dvaro ora kUtrapa PC12 pe otarioTikws onuavtikn diagopd p < 0,001. H avacTtoAn ivai
TTEPIOOOTEPO I0XUPN OTN auykévipwaon 1 uM og aluykpion ue ekeivn Twv 5 uM p < 0,05.
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NGF KYTTAPA ZE XAMHAH ZYTKENTPQZH
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2xnua 2. Merg amé 12 wpeg arépnang ofuyovou e xaunAn ouykévipwon yAukdlng o avaortoAéag Pepstatin A
avaoTtéAAel Tov kutTapiké Bavaro ora kutrapa PC12 umé v emidpaon NGF ue orarniotikwg onuavrikn diagopd p <
0,01. H avaoroAn givai Tng idiag onuavtikoTnTag Kai oTi§ OUO OUYKEVTPWOEIS.
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2xnua 3. Merd ammé 12 wpeg arépnong ofuyovou kai yAukdlng o avactoAéag Pepstatin A avactéAAer Tov KUTTQpIKO
Bavaro ora kurTapa PC12 pe orarniotikwgs onuavrikn diapopd p < 0,001. H avaaroAn givar tng idiag onuavrikotnTag

Kai oTIS OUO CUYKEVTPWOEIS.
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Sxnua 4. Mera ammd 12 wpeg orépnong oéuydvou kai yAukd{ns o avaotoAéag Pepstatin A avactéAAsl Tov KUTTApPIKO
Bavaro ora kurrapa PC12 urré tnv emidpaon NGF pe otariotikws onuavriki diagopd p < 0,01. H avactoAn sivai
TTEPIOOOBTEPO I0XUPN OTN auykévipwaon 1 uM og aUykpion ue exkeivn Twv 5 uM p < 0,05.

ZYMMNEPAZMATA

H peBodoloyia Tou akoAouBnonke gixe okoTo
va dnuIoupynoel éva PJovréAo KATGAAnAo yia tn
MEAETN TOU KUTTAPIKOU Bavdatou TTou eTTAyETal
peTé amd utrogia oe veupikd kuTtTapa. Ta arro-

TeAéopaTd pag dnAwvouv 611 n utrogia atmd pévn
TNG OTO OUCTNUG PAG €ival IKav va TTPOKOAEDEI
KUTTAPIKO Bdvato, aAAd cuvodeuduevn ammod oTé-

pnon YAUKOGNG (wg Hovadikig TNYIG evEPYEINg)
dnuioupyei Eva TTEPIOCOTEPO QEIOTTIOTO GUCTNHA



yIa T PEAETN TOU KUTTAPIKOU Bavdrtou atd uTtro-
gia.

O1 aoTrapTUA-TTpWTEAOEG gival €viupa Tou Au-
coowaTtiou Kal 0ev oUPUETEXOUV OTn Sladikaaia
NG amoTTwong. To yeyovog 6Tl 0 avaoToAéag
Pepstatin A TTpooTaTevel amd Tov KUTTAPIKO B4-
vaTto Petd amd umrogia dnAwvel 611 Téoo Ta PC12
KUTTapa 600 kal Ta PC12 e tnv €midpaon Tou
NGF, kdtw atd TIG TTEIPAPATIKEG HOG OUVOAKEG,
UTTOKEIVTAI O€ KUTTOPIKO BAvaTto o@eINOUEVO O€
VEKPWON Kal OXI 0€ aTTOTITWON.

To yeyovog, 6T o€ UPNASTEPEG TUYKEVTPWOEIG
avaoToAéa OIATIOTWOAUE MIKPOTEPN TTPOCTACIO
atrd TO KUTTAPIKO BAvaTo PETA atrd uTroia, PTTo-
pei va o@eileTal OTI OTIG CUYKEVTPWOEIG QUTEG O
O1aAUTNG (DMSO) pTtropei va £€pTace Ot OPIOKA
OUYKEVTPWON yia TN emBiwon Twv KUTTdpwv
(10).
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Aspartyl-protease Inhibition Rescues
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SUMMARY. Oxygen and glucose deprivation are se-
vere conditions that induce cell death following neu-
ronal loss to the developing nervous system. In the
present study we investigated the response of the
central nervous system under ischemia and glucose
deprivation using PC12 cells cultures. These chromaf-
finergic transformed cells, are glucose- and oxygen-
sensitive and upon treatment with nerve growth factor
(NGF), differentiate to a sympathetic phenotype ex-
pressing neurites and excitability. PC12-cells were
cultured in full medium DMEM at 37 °C with 5% CO,.
To cause hypoxia and glucose deprivation, undifferen-
tiated and NGF-treated PC12 cells cultures have been
exposed for 16h to a mixture of N2/CO2 (93:5%), re-
sulting in hypoxia (2% O,) and to a DMEM medium
without glucose. We investigated the involvement of
proteolysis in the cell death induced by hypoxia, using
an aspartyl-protease inhibitor Pepstatin A. Cell viability
was estimated by a colorimetric method using MTT [3-
(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium bro-
mide. Pepstatin A provides a statistically significant
inhibition of cell death in naive and NGF treated PC12
cells after oxygen and glucose deprivation especially in
the concentration of 1 yM compared to that of 5 pM.
More over Pepstatin A as an inhibitor of lysosomal
aspaertyl-proteases signifies that the effected cell
death is due to necrotic rather apoptotic procedures.
This is of vital importance and needs to be further in-
vestigated in order to understand the nature of events
following an ischemic-hypoxic episode in the nervous
system. The employment of necrotic rather than apop-
totic procedures as shown in our experimental condi-
tions can alter the pharmacological approach to treat
hypoxia in the nervous system.
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ENIGEQPHZH KAINIKHZ PAPMAKOAOTIAZ
KAI ®PAPMAKOKINHTIKHZ 25: 102-104 (2007)
©PAPMAKON-TUTTOG

2UxvoTnNTeG Epgpaviong Twv NoAugop@IoHwWY TWV
ovidiwv Tou ZuoTApartog Pevivng-Ayyelotevaoivng o€
Yyieig kar oe AoBeveig pe Zteaviaia Nooo kai N6oo
Twv Kapdiakwv BaABidwv otov EAANVIKS TANBucud

. Payia', E. NikoAdidng?,

K.l. Appavitidng', A. Taupidou', T.

|V|'IT0UVIOUKG§2 kal E.I". MavwAOTTOUAOG !

Tunuara 'dapuakoloyiag kai 2KapSIoBwpakikig Xeipoupyikng, laTtpiki ExXoAd, Anuo-
Kpitero MavemmoTApio Opdkng, AAe€avdpouTToAn, EAAGG

EIZArQrH - xKOrnozx

To ouoTnua pevivng-ayyeiotevaivng-aAdooTe-
povngs (Renin-Angiotensin-Aldosterone System -
RAAS) armroteAei éva ammd Ta MO OnUAVTIKA OU-
OTAMOTA OMOIOOTACNG TNG TTiEGNG TOU QiuaTOG,
KaBwg £xel kaBopiaTikd poAo aTn diathpnaon Tou
ayyeiakoUu TOvou, TNV Kapdiakh Aeiroupyia Kai
oTn BEATIOTN opoléoTacn dAarog kai Udarog (1).
To RAAS eutrepiéxel évav Katappdkrn TTemTidI-
KWV OPHOVWYV TWV OTTOiWV n oUvBeon apxIka TTu-
podorteital atmd TNV aTmeAeuBEpwan NG pevivng
ammd Toug vepoug. H pevivn dpa TOTTIKA OTOUG
VEQPOUG Kal TNV KUKAOQPOPIa, WOTE VO KOWEI TO
UTTOOTPpWHA ayyeloTevolvoyovo (Angiotensinogen
AGT), 1o otroio ekkpiveral amd TO ATTAP, 00N-
ywvTag oTo BIOAOYIKG aveVEPYO TTETTTIOIO QYYEI-
otevaivn |. £Tn ouvéxela n ayyelotevaoivn | peta-
TPETTETAI, OTO KUKAOQOPOUV Qild, OTO OKTATTETTTi-
Ol1o ayyelotevaivn Il atrd 10 €v{UPO TTOU PETATPE-
el TNV ayyelotevaivn | (Angiotensin | Converting
Enzyme - ACE). H ayyelotevoivn |l TrpoodéveTail
EMAEKTIKA OTNV UWNAAG OUYYEVEIQG TTEPIOXN
mpdodeong Tou uttodoxéa TUTTOU 1 TNG ayyelo-
Tevaivng (Angiotensin |l Type 1 Receptor, AT1R),
TToU BpPioKeTOn O€ TTOIKIAOUG 10TOUG Kal AOKEN TN
Biohoyiki TNG evepydTNTa, AUEAVOVTAG TOV OYKO
aigatog Kal diIaTtnPWwVTag TN QPUOIOAOYIKH TTiEoN
TOU QiPaTOG O€ UTTOTOOIKEG KATAOTACEIG, 0BNYyWw-
VTaG OTnV Trapaywyn NG aAdooTepdvng (2). Ta
KUpla cuoTatik@d tou RAAS eu@avifouv TTOAU-
MOP@ICUOUG TTOU OTTOTEAOUV QVTIKEIUEVO PEAETWV
TTPOKEINEVOU va KOABOPIOTEI N OUPMPETOX TOUG

atnv Tmaboyévean KapdlayyEIaKwyY vOowv, OTTWG
TO £U@paypa Tou puokapdiou, n aTepaviaia vo-
006, n v6oog Twv KApdIakwy BaABidwv. O KkuU-
pI10G TTOAUNOPPIOPOG aTo yovidio ACE evtoTriCe-
Tal OTO IVIPOVIO 16 Kal £yKEITal oTNV €l0aywyn A
atrahoign (Insertion/Deletion - I/D) 287bp. To D
aAANAGPOP@O oxeTiCeTanl Pe augnuéva etireda
Tou gvCUpou ACE oTto mAdopa (3). 210 €€dvio 2
Tou yovidiou Tou AGT evroTriovrar dUo TTOAu-
MOP@IoUOi TTOU 0dnyoUv OE QVTIKATAOTAON QM-
vogéwv otn Béon 235 (M235T) kai 174 (T174M)
NG apivogikng aAAnAouxiag. To aAAnAduopgo
235T oxetiCetan pe augnuéva emimeda eviuuou
AGT ato TAdoua (4). Zmnv 3’ un petappadouevn
meploxr Tou yovidiou AT1R o tmoAupop@iopog
A1166C odnyei oc £k@pacn UTTOOOXEQ WE MEIW-
pévn euaicbnoia (5). Ta aAAnAdpopea ACE D,
AGT 235T, AGT 174M kar AT1R 1166C éxouv
XOPOKTNPIOTEl WG TTOAVOI YEVETIKOI TTAPAYOVTEG
Kivduvou yia avamtuén diagpopwv Kapdiayyela-
KWV VOOWV.

2KoTrég TNG TTapoucag PeAETNG eival n eupeon
NG OoUXVOTNTAG EPPAVIONG TWV TTOAUUOPPICUWYV
QUTWV O€ Uyleic €0eAOVTEG Kal O€ aoBeveig Je
oTEQAVIQia VOOO Kal VOOO TwVv Kapdiakwy BaA-
Bidwv oTov EAANVIKO TTANBUOWO.

MEG©OAOAOQTIA

2Tnv Tmapouca UeEAETN cuppeteixav 90 aoBOe-
Veig pe oTeaviaia vooo, 21 aobeveig pe vooo
Twv Kapdiakwv BaABidwv kal 137 uyigig eBeAov-
TéG. ATTO Ta OgiypaTa autd OTTOUOVWONKE YeEVW-



Miké DNA kai atmé auté avaAubnkav pe n ué-
6000 PCR o moAupop@ioudg ACE I/D kai pe
emmavaAnmTik PCR 1a opdluya DD deiypata (6),
evw ol TTohupop@iopoi AGT M235T kair T174M
kai AT1IR A1166C avaAubnkav pe Tn pEBOdO
PCR-RFLP (7,8).

AMNOTEAEZMATA

H ouxvétnta Twv yovotutrwy ACE DD, ID kai
Il otoug ooBeveic pe oTepaviaia véoo ATAV
34,44%, 50% ka1 15,56% avTtioToixa, 6Toug aoBe-
VEIG PE VOOO Twv Kapdiakwv BaABidwv 28,57%,
61,9% ka1 9,53% avrioToixa, evwy OTnVv opada
eléyxou n ouxvornta Atav 32,12%, 47,45% kai
20,43% avrioToixa. H ouxvotnta Twv yovoTtu-
mwv AGT M235M, M235T ka1 T235T aToug

1 2 3 4 5 6 7
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aoBeveic pe oTepavicia véco nArav 21,11%,
67,78% ka1 11,11% avrioToixa, oToug a0Beveig
pE vooo Twv Kapdiakwv BaABidwyv Atav 23,81%,
66,67% kal 9,52% avtioToIXa, EVW) OTNV OPGda
eAéyxou n ouxvotnTa TWV YyovoTUTTwv ATav
21,90%, 63,50% ka1 14,60% avrioToixa. TéAog, n
ouyxvoeTnTa Twv yovotumwyv T174T, T174M kai
M174M oToug aoBeveig pe ate@aviaia vooo ATav
77,78%, 22,22% a1 0% avTioTolXa, 0Toug aobe-
veig pe véoo Twv Kapdiakwyv BoABidwv ATav
76,19%, 23,81% kai 0% avTioToIXO, €EVW OTNV
opada eAéyxou n ouxvotnta ATav  75,91%,
23,36% ka1 0,73% avrioToIxa.

MNa tov ToAupop@iondé AT1R A1166C dev €xel
oAokAnpwBei N avaAuon 6AwvV Twv deIyPATwWY.

1 2 3 4

Eikéva 1B8: PCR éAcyxog twv oudluywv DD Seiyudrwy.

Eixova 1a: PCR kaBopioudg twv ACE yovormwv. 1:1: 100bp ladder, 2: control Il ouéluyo Seiyua, 3: control
100bp ladder, 2-3: oudluya DD Oeiyuara, 4-5: e1epo{uya ID erepéluyo Oeiyua kai 4: DD ouéluyo Oeiyua, avri-

ID &¢iyuara kai 6-7: oudluya Il deiyuara, avrioroixa
1 2 3 4 5 6 7

Eikéva 2a: PCR-RFLP avdAuan rou moAupop@iouou

oroixa

Eikéva 2B: PCR-RFLP avdAuon tou moAupop@iouou

4-5 etepdluya MT beiyuara kai 6-7 ouoduya TT
Oeiyuara, avrioroiya

2YZHTHZH

H ouxvéTtnta eu@dviong Twv utrd PHEAETN TTOAU-
HOpP@IoPWY dev OIEPEPE PETALU TwV OPAdWY TWV
0a0Bevwyv Kal TNG opadag eAéyxou, evw Oev TIa-
paTNENONKE dIaQopd OTn CUXVOTNTA TWV TTOAU-
MOP@IoUWY PeETACU Twv dU0 QUAwv. Ta atToTe-
Aéopata TNG TTaPoUcag WEAETNG OXETIKA WE TN

uara, 4-5: erepdluya TM beiyuara kai 6-7 ouoluya MM

Seiyuara, avrioroiya

ouxvoTNTa EPPAVIONS Twv TTOAUop@IcuwWY ACE
I/D, AGT M235T ka1 T174M cuppwvolv e GA-
Aeg avegaptnteg PeAETEG oTov EAANVIKO TTANBU-
opé (9,10). Karardooovtag Toug aoBeveig pe
oTepaviaia avd @UAo kal oUpgwva pe Tn Bapu-
TNTa TNG vooou (1 ayyeio - 2 ayyeia - 3 ayyeia), ol
Yyuvaikeg aoBeveig gixav 1Mo KoIvd Tov yovOoTUTIO
AGT 174TM o€ TTepITTWOEIG OAIYOTEPO GORAPNAG
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véoou (1 ayyeio - 2 ayyeia) [p<0,05]. Karardo-
govTag emITTAéOV TOug aoBeveig pe oTepaviaia
v6oo avd QUAO Kal GUPPWVA PE Ta KAIVIKG TOUG
XapakTnpIoTIKG (81aBATNG, UTTEPTOON, KATIVIOUQ,
éU@paypa Tou puokapdiou) ol yuvaikeg acBeveig
ME ouvodd vooo diaBnTn eixav TTo guyxvo TO
aAnAdpopgo ACE | [p=<0,05]. Z0ppwva pe Ta
arroteAéoparta NG TTapoucag PEAETNG o1 KUpIOI
TToAupOp@Iopoi Tou cucThparog RAAS dev oxe-
TiCovral ye Tnv TTaBoyéveon voowv Tou Kapdiay-
y€lakoU, atroyn Trou gival oUP@wvn Kal Je GAAEG
MeAETES (11), aAAG €pxovTal o€ avTiBeon Pe avTi-
OTOIXEG MEAETEG GAAWYV EUPWTTATKWY TTANBUCUWV
(12).
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Frequencies of Renin-Angiotensin
System Gene Polymorphisms in
Healthy Subjects and Coronary Ar-
tery Disease and Heart Valve Dis-
ease Patients in a Sample of the
Greek Population.

G. Ragia’, E. Nikolaidis?, K.I. Arvanitidis', A.
Tavridou', G. Bougioukas® and V.G. Mano-
lopoulos’

Departments of Pharmacology1 and Cardiotho-
racic Surgeryz, Democritus University of Thrace
Medical School, Alexandroupolis, Greece

Key words: ACE, AGT, gene polymorphisms,
RAAS, cardiovascular diseases, Greek popula-
tion

SUMMARY. Angiotensin-I converting enzyme (ACE)
and Angiotensinogen (AGT) are main components of
the Renin-Angiotensin-Aldosterone System (RAAS)
and have an important role in blood pressure regula-
tion. A main polymorphism (Insertion/Deletion) in the
ACE gene, two polymorphisms (M235T and T174M) in
the AGT gene and a polymorphism in the AT1R gene
(A1166C) have been considered as risk factors for
numerous cardiovascular disease, such as myocardial
infarction, coronary artery disease and heart valve
disease. In the present study we report on the frequen-
cies of these gene polymorphisms in the healthy
population as well as in patients with coronary artery
disease and heart valve disease in Greece.

Material and Methods: 90 subjects with coronary artery
disease, 21 subjects with heart valve disease and 137
subjects of volunteers were included in the study.
Genomic DNA was extracted and analyzed using the
PCR method for the ACE I/D polymorphism and the
PCR-RFLP method for the AGT M235T and T174M
and AT1R A1166C polymorphisms.

Results: In the group of patients with coronary artery
allele, heart valve disease and in the general
population the prevalence of ACE D allele was
58.08%, 59.62% and 56.04% respectively, the
prevalence of the AGT 235T allele was 45.45%,
42.31% and 47.32% respectively and the prevalence
of the AGT 174M allele was 11.62%, 11.54% and
11.41% respectively. We are currently analyzing all the
samples for the presence of the AT1R A1166C
polymorphism.

Conclusions: No significant differences were found
among the different groups and no gender differences
were observed on the prevalence of the analyzed
polymorphisms.

Acknowledgments: G. Ragia is a recipient of a pre-
doctoral fellowship from the Greek State Scholarship
Foundation (IKY).
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QuUAETIKEC AlIaQOPEC OTR ZUMPTTEPIPOPIKA Kal Neu-
poxnNMIKA AvTaTtokpion PETA aTtd ‘EkBeon og Kadpuio

A. Zidepng, M. MTuxoutng, E. MpiBa, N. Kékpag, I. Meaadpn, X.
Kapayewpyiou, Z. MNMatradotroUAou-NTaipwTn

Epyaotripio Mepaparikng Pappakohoyiag, latpikry ZxoArR, MavemoTtipio ABnvwy,

ABriva, EANGG
EIZArQrH - ¥KOrnozx

Eivalr yvwoTt6 611 10 KGdpIo (Cd) gival veupoTo-
&Ik6 pétaAAdo, TO OTToi0, OKOPN Kal O€ XAUNAEG
060¢IG, QOKEI apvnTik €TTidpaocn oTo KevTpikd
Neupikd ZuoTtnua. OTrwg TTPoKUTITEN aTTd dIdPo-
peg epyaaieg, 10 Cd ernpeddel Tn dpaACTIKOTNTA
TOU HOVOOMIVEPYIKOU GCUGCTHHUATOG, CUVAPTACEI
NG 860ong kai Tng OIdpkelag €kBeong oe auTo
(1,2). Aidpopor epeuvnTég UTTOOTNPICOUV OTI TO
Cd digyeipel Tn oUVOEGN POVOOUIVWDV EVEPYOTTOI-
wvTag Tn Bloxnuik 0d6 1Tou pubuileTal aTmd TNV
KOAPOVTOUAIVN. Augnuéva eTmitteda POVOAUIVWV
eVOEXETAI VA TTPOKUWOUV Kal atmd TNV avaoToAR
NG dpdong dIaPOpwV ev{UPWYV TTOU EPTTAEKOVTAI
aTov KaTtaBoAIoud Toug, OTTWGS Ol JOVOOUIVOEIOA-
ogg (3). Ta di06ev pétaAra, 6TTwg 10 Cd, €va-
TroTiBevtal o€ PeyaAlTepo Babud oTov ITTTTOKa-
MTTO O€ Oxéon PE GANEG TTEPIOXEG TOU eyKEQAAOU
(4), evw petaBoAég Tou TrapatnpouvTal OTn
OupTTEPIPOPA, UoTepa atrd €kBeon oe Papéa
METAAAQ, €xouv ocuoxeTioBei pe SuaAeiroupyia
Tou ITTrokduTTou. EmimAéov, €xel avagpepBei oe-
EouaAIKOG OINOPPIoOG, GOOV aQopd OTNV €VOa-
600N Kai TogIkOTNTA Tou Cd (5).

2KOTOG TnG TTapoucag epyaciag Atav n Ole-
pelvnon Twv €MOPACEWV OTN CUNTTEPIPOPA Kal
oTn A€IToupyia Tou CEPOTOVIVEPYIKOU CUCTAMA-
TOG OTOV ITITTOKAMUTIO OPOEVIKWY Kal BnAukwv
eEMUUWY, UETA ammd €kBeon dekaATECTAPWY NuE-
pwv oe Cd. EmmAéov, PeAeTABNKe n emidpaon
NG L-kuoteivng (Cys), n otoia Bewpeital 6T
oxnuatifel otaBepd ouptmAoka pye 1o Cd, emiTa-
XUVOVTOG TNV QTTEKKPIOH TOU KOl EAATTWVOVTAG
TN OUYKEVTPWGORA TOU OTOUG I0TOUG (6).

MEG©OAOAOQTIA

XpnoiyotroiBnkav 24 apoevikoi €TTIMUEG TNG
oeipdag Wistar, Bapoug 230 + 20 g kai 24 BnAukoi
€TPUEG TNG idlag oeIpdg, Bapoug 205 + 16 g. Ta
meipayatolwa diafiovocav avd 4 oe €1dIKoug
KAwBoug, oe oTaBepd KAIHATICOPEVO XWPO, HE
evaAhayr) @wTOG-OKOTOUG avd 12 WPEG Kal YE
eAelBepn TTpdoPBacn o TpoPn Kal vepd. Ta Trel-
pPauaTOlWwa XwpioTNKaV 0€ 3 OUABEG APOEVIKWV
Kal 3 opddeg OnAukwyv emplwy, 8 avd opdda. Oi
OPAdEG TWV OPOEVIKWY KAl BNAUKWV papTupwv
AdpBavav nuepnoiwg, yia Xpovikr Ttrepiodo 14
nuepwyv, @ualohoyiké opd (NaCl 0,9%) evdotre-
piTovaikwg. AvTioToixwg, xopnynonke 0,5 mg/kg
Cd evdoTTepITOVAIKWG T€ aPOEVIKOUG Kal BnAu-
KOUG eTTipuEG X 14 nuépeg, evwd O€ 2 AAAEG Oua-
0EG apOEVIKWV Kal BnAUKWY eTTIiWVY £yIve OUY-
xopriynon Cd (0,5 mg/kg) + Cys (7 mg/kg) €v-
OOTTEPITOVAIKWG YyIa TO idlI0 XPOVIKO BIdoTnua.
AkoloUbnoe Trepiodog 24wpng €KTTAUONG TWV
OUCIWV Kal Ta TrelpapaTélwa BuoidoTnkav e
atmokepahiopd v 157 nuépa. TNV GuvéxEla
APAIPEBNKE O EYKEPAAOG, ATTOMOVWONKE TaXUTA-
Ta o€ TTAYO0 N TTEPIOXN TOU ITTTTOKAUTTIOU Kal YETA
amd KatdAAnAn emregepyaoia amobnkelTnkav Ta
deiyuara otoug -80 °C yia va TTpoodiopioTouv
evtog 30 nuepwv Ta eTmiTreda Tng ogpoTovivng (5-
HT) kai Tou petaBoAitn Tng, 5-udpogu-IvdoAogel-
KoU o&éog (5-HIAA), pe Tn Bonbeia Yypng Xpw-
paToypagiag YwnAng Amodoong Pe nAEKTpoxn-
piké avixveutry (HPLC-ED). Emiong mpoadiopi-
oTnkav Ta Bdapn Tou BUPoU adéva Kal TWV ETTI-
veQPPIBiWV Twv Trelpapatolwwy. Tnv 7" kar 14"
nuépa Tou TTEIPAPATOG, TA TTEIPANATO{WA UTTO-
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BAnBnkav oe dokipacia avoiktou Trediou-Open
Field Test (OFT), evwy Bievepyeito kaBnuepivh
Awn KOATIKOU emmiXpioparog amod 1a OnAukda
TTEIpAPATodwa yia Tov TTPoodIopIoud TG Gaong
TOU KUKAOU. H oTaTioTIKr) €megepyaaia €yive pe
two-way ANOVA, akoAouBouUpeveg ammd Eexwpl-
otég one-way ANOVA kai kat@AAnAeg post-hoc
avaAuoelg. Tiyég Tou p HIkpoOTEPeG Tou 0,05 Be-
wpABNKav OTATIOTIKWG GNUAVTIKEG.

AMOTEAEZMATA - XYZHTHZH

210 Open Field Test maparnpnbnke oTari-
OTIKWG ONUPAVTIKA PEIWON TNG KIVATIKOTNTAG TWV
TTeIpapaTtofWwwy Kal ota dUo GUAa Ta oTroia €Aa-
Bav k&duio, n otoia guvodeUTNKE ATTO AUEnUEvn
ampagia Kal Yeiwpévn 6GPNCN KAl QUTOTTEPITTON-
non. H ouyxopriynon KuoTeivng opaAoTToinoe Tig
OUPTTEPIPOPIKEG METARBOAEG TTOU TTOPATNPERONKaV
META TN Xopriynon kaduiou, aAA& pévo ota BnAu-
K@ TTeIpapaTtolwa.

210 BnAUKA TTEIpapaToélwa, 0 KUKAOG TTapOoUai-
g€ ETMPAKUVON OTa TTEIpAPaTolwa TTou eAGUBa-
vav T 14 nuépeg €kdoxo, mMOavwg Adyw Twv
OTPECCOYOVWY  XEIPIOYWY Tou Treipduarog. H
xopriynon kaduiou TTPoKAAeoe MIKPR €AATTWON
O€ QUTA TNV ETIPAKUVON, aAAG OxI O OTATIOTI-
KWG onUavTiKG emmireda. AvTiBeta n ouyxopniyn-
on KuoTeEivng eTTavépepe Tov KUKAO OTA QUOIO-
Aoyika emireda, dnAad o autd TIpIV ATTO TNV
évapén TWV TTEIPOPOTIKWY XEIPIOUWV.

To oxemiké Bdpog Tou BUpou adéva (Bapog
Bupou adéva/Bdpog ocwpartog) dev TTapouaCiace
OTOTIOTIKWG ONUAVTIKEG UETORBOAEG OTIG OUAdEG
TWV APOEVIKWY ETIPHUWY. AVTIBETWG, GTNV OUAda
TWV BNAUKWYV TTEIPAPATOWWY TNV OTToIa Xopn-
yhonke Cd, To oXeTIkO BdApog Tou BUupou adéva
MEIWOBNKE OTATIOTIKWG ONUAVTIKA O€ Oxéon ME
TNV OPAda Twv BNAUKWY PopTUpwy. H ouyxopn-
ynon KuaoTeivng eTTavépepe To OXETIKO BAPOG TOU
B0pou adéva Tpog Ta ETiTEdA TWV PAPTUPWY,
aAAG povo ata BnAukad.

To oxemikd Bdapog Twv emvePpidiwv (Bdapog
EMVEQPPIBIWV/BApPOog owuartog) Bpédnke oTaTIOTI-
KWG onUavTIKa augnuévo petd atmmd xoprhynon
kaduiou, TG00 OTA APCEVIKA 600 Kal OTa BnAuKd
Teipapatélwa. H ouyxoprynon KuoTeivng €Tma-
vEQEPE TO BAPOG TWV ETTIVEPPISiIWV OTA YUTIOAO-
yIKG emiTeda povo ota OnAukd Treipapatélwa.
Ag onueiwBei 611 Ta BAPOG TWV ETTIVEPPIBIWY TWV
OnNAUKWY TNG opddag eAéyxou nTav PeEyaAUTEPO
TNG AVTIOTOIXNG TWV OPOEVIKWY, YEYOVOG TTOU TTI-

Bavwg ouvdéeTal Ue TNV TPECCOYOVO O1adIKaaia
TOU TTEIPAMATIKOU XEIPIGPOU OTTWG TTapaTneEnon-
KE Kal aTOV TTPOCOIOPIGHO TOU KUKAOU.

O pubudédg avakukAnong Tng 5-HT oTtov Imrmmo-
KQUTTO UTToAoyioBnke pe Tn xprion Tou Adyou 5-
HIAA/5-HT, 1Tou Bewpeital eVvOEIKTIKOG TNG OEPO-
TOVIVEPYIKNG dpaaTnpIoTNTAG. Agv TTAPOUCIACTN-
KOV OTOTIOTIKWG ONUAVTIKEG UETABOAEG oTa ETTi-
meda Tou 5-HIAA petagl Twv opddwyv. AvriBeTaq,
Ta emiTeda TNG 5-HT oTov immékapto Twv BnAu-
KWV papTUpwyV BpEBNKav oTATIOTIKWG GNUAVTIKA
auénuéva o€ oxéon PE TOUG APOEVIKOUG PAPTU-
peg. Katd ouvétreia o pubBuodg avakUukAnong tng
5-HT ota BnAukd Bpébnke oTaTIOTIKA ONUAVTIKA
pEIwpPEVOG, yeyovog TTou TBavWg ETiong va
OUVOEETQI ME TN MEIWMEVN OTTAVTNTIKOTATA TOU
OEPOTOVIVEPYIKOU GUOTHHATOG TwV BnNAUKWY 0N
oTpecooyoévo dladikacia. H xopAynon kaduiou
Oev peTéBaAe ouoiwdwg To puBud avakUKAnong
TNG OEPOTOVIVNG TOOO OTA APOEVIKA OO0 KAl OTA
OnAuka TTeipapaTolwa, evw n ouyxopryynon Ku-
oteivng peTéBaAAe Tov puBud avakukAnong Tng
5-HT mpog tnv avtiBetn kateuBuvon. MNepaitépw
avaAucn TwvV TIPOKATAPKTIKWY VEUPOXNMIKWYV
OTTOTEAECUATWY AVOPEVETOI va ETTIBERAIVCEI TOV
0efoUaAIkd JIUOPPICUS TOU CEPOTOVIVEPYIKOU
OUCTAMATOG TOU ITTTTOKAUTTOU (7) Kai Tn dlagpope-
TIKI] amrdvTnon Tou QUAAOU TOGO OTn Xoprynon
Kadpiou 600 Kal oTn ouyXopAynon KUoTeivng.
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Neurochemical Responses Follow-
ing Cadmium Exposure
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SUMMARY. Cadmium (Cd), a neurotoxic metal, affects
the activity of monoaminergic system and stimulates
monoamines synthesis. Behavioural alterations follow-
ing heavy metal exposure have been related to
hippocampal dysfunction, while sexual differences in
Cd toxicity have been reported. The present study
aimed to detect the effects of exposure to Cd, on oper-
ant behaviour, HPA and HPT axis and on hippocampal
serotonergic function in both sexes. Furthermore, we
investigated the effects of L-Cysteine (Cys) that is
believed to decrease tissue Cd levels. Six groups (8
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animals/group) of adult male and female Wistar rats
were treated i.p. once daily for 14 days with either
NaCl 0.9%, Cd 0.5 mg/kg or Cd 0.5 mg/kg + Cys 7
mg/kg. Female rats were cycling normally (4-5 days of
estrous cycle) at the beginning of the experiment and
were characterized by an equal distribution of different
stages of estrous cycle. All rats were killed 24 hrs after
last injection. Hippocampal tissue levels of the sero-
tonin (5-HT) and its metabolite 5-hydroxyindoleatic
acid (5-HIAA) were assayed using HPLC. A decrease
in total mobility in both sexes which was followed by
increased standing was observed in Cd treated rats.
Stereotypic behaviours, i.e. sniffing and grooming were
also decreased in Cd treated rats. Cys co-administra-
tion normalised all behavioural effects seen after Cd
administration but only in female rats. Female vehicle-
treated rats presented oestrus cycle abnormalities
possibly due to handling procedure. Cd-treated rats
showed the same disruption but the Cd+Cys group
presented a largely normal oestrous cycle. Adrenal
index was increased in Cd and Cd+Cys males com-
pared to the male controls. On the contrary the adrenal
index was increased in Cd-treated females and Cys
restored adrenal index to vehicle levels. In Cd female
rats the thymus index was decreased compared to the
female controls. Cys treatment normalised thymus
index only in female rats. There were no differences in
thymus index in any male rat groups. Preliminary
neurochemical results are seemingly in line with the
behavioural results and indicate the sexual dimorphism
of the hippocampal serotoninergic system in vehicle
treated rats as well as in Cd or Cd+Cys treated rats.
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QappakeuTiky Ppovtida: O Néog POAo¢ Tou 2U0y-
xpovou KAvikou apuakoTToiou
Nikn Zte@avou, XapdAautrog Adkog, Mapia Mupwvidou-Tloupe-

AEKN

EpyaoTtrpio ®appakoroyiag, latpikhy ZxoAn, ApiototéAeio MavetmioTAipio, @ecoalovikn,

EAGG

EIZAIFQrH

O 6pog GAPUAKEUTIKA @povTida dIATUTTWONKE
yla TpwTtn @opd 1o 1975 amd Tov Mikeal kai
TOUG ouvepydaTeg Tou (1). O o amodekTdg opI-
Ou6G Tou 6pou PapuakeuTikn ppovtida BaaiceTal
otnv gpunveia 1Tou 666nke 10 1990 amd TOUG
Hepler ka1 Strand (2), Tov otoio 10 1998 BeA-
Tiwoe o Aigbvg Opyaviouds PapuakoTrolwv
(International Pharmaceutical Federation), dia-
MOP@WVOVTAG TOV WG €EAG: PAPLAKEUTIKN PPOV-
Tida eivar n ouaTnuarkn karaypaen kai BeAtiwon
NS XpNong tTwv @apudkwyv amod Tous aoBeveic,
0& QAPUAKEIo, ETOI WAOTE va EMITEUXOOUV Ta ETTI-
Buuntd Beparreutik@ amoreAéouara kar va BeA-
niw6ei n moiornTa {wnig (3).

H diadikacia TNG QapUOKEUTIKNG GPOvTidAG TTE-
pIAapBavel Ta €1 otddia (3-8):
® XPOVOAOYIKN QpXEI0BETNON TWV CUVTAYOYPO-
onuévwy @apudkwy (drug history) kai Twv €161-
KWV guaiobnoiwyv Tou acbevoug,

e avamTugn BepatreuTikoU TTAGvou,

e cfakpiBwaon Kal QVTIHETWTIION TTPORANUATWY
TToU OXeTiCovTal pe SIAPOPA PAPUAKEUTIKA OXN)-
gaTta, OTTwg TogIKOTNTA, AVETTIOUUNTEG EVEPYEIEG,
avtevoeitelg,  aAAnAemdpdoeig  (drug-related
problems),

o £AeyXO TNG KATAAANAOGTNTOG TWV ETTIAEYUEVWV
QAPPOKEUTIKWY OUCIWY, TNG 18aVIKAG docoAoyiag
Kal TNG 0d0U Xoprynong Tou ¢apuaKou,

e KATAYPA®A TWV TTAPEXOMEVWY UTTNPECIWVY Kal
EKTIUNON TWV ATTOTEAECUATWY,

e BeATiwon TwV EIOIKWY CUPTITWHATWY Kal AA-
Awv TTapapéTpwy TNG acBéveiag, Kabwg Kal Ka-
AuTépEuON TNG TTOIOTNTAG CWNG.

To 10TopIkG Tou acBevoUg, TO OTTOI0 TTPETTEI VA
£Xel KABe QAPUAKOTIOIOG TTOU OEAEl va OUpE-
TEXEI OTNV TTOPATIAVW Ouvepyaaoia, TTPETTEI va
TepIAapBAvel:

e dNUOYPAPIKA OTOIXEIQ (OVOUATETTWVUNO, NAI-
Kia, @UAO K.T.A.),

® I0TOPIKO KATTVIOPATOG, OAKOOAIOHOU, XpPriong
KaQEivng Kal EapTNOIOYOVWY OUGIWY,

e aTTOTEAEOUATA EPYACTNPIOKWY Kal GAAWV €ge-
Tdoewv (6-8).

BAZIKEZ APXEX ®APMAKEYTIKHZ ®PONTIAAX
AuTég TrpéTTel va TrepiAapBdavouv Ta akdAouba.

Ebpaiwon kai éiarpnon avBpwivng oxéong
ueraéu aoBevouc Kai papuakoTrolou

H oxéon aobevoug Kal papUaKOTTOIOU TTPETTE
va BagiCetar otnv apoifaia eytmioTocuvn, TNV
@povTida, Tov avoixtd OIGAoyo Kal Tnv aTrd Kol-
vou Afqyn atmmopdoewv. O @apuakoTroldg diartn-
pei KaTAAANAN oTdon euaioBnaoiag yia Tn BeATiw-
on NG uyeiag Tou aoBevolg Kal XPNOIUOTIOIE
OAEG TIG ETTOYYEAPATIKEG TOU YVWOEIG KAl IKAVO-
TNTEG TTPOG BPEAOG Tou TeAeuTaiou. O aoBevrg o€
avTdAAaypa atrodEXETAI Kal TTAPEXEI TIPOOWTTIKEG
TTANPOPOPIEG CUPHETEXOVTAG £TOI OTO BEPATTEUTI-
K6 TTAGvo.

SUYKEVTPWON, OpYyAvwaon, apxeIoBéTNanN IATPIKWY
mAnpo@opiwv mmou oxeriovral e KaBe aabevn

O @AapPUAKOTIOIOG TTPETTEI VO CUYKEVTPWVEL KAl
va BIATNPEI UTTOKEIPEVIKEG KAI QVTIKEIMEVIKEG TTAN-
POPOPIEG TTOU aPOoPOUV:



e TNV KAtdoTaon TNG uyeiag Tou agbevoUlg Kail To
10TOPIKG TNG TTapoUcag aabéveiag,

® TO PAPHPOKEUTIKO I0TOPIKO,

® TO I0TOPIKO KOIVWVIKNAG GUUTTEPIPOPAS, dlaTpo-
NG Kal Goknong,

® TNV OIKOVOMIKI KOTAoTaon (ao@alioTIKO Ta-
peio).

MNyég Twv TTANPOPOPIWY AUTWYV UTTOPE va €i-
vai o idlog 0 acBevAg, TO oikeio Tou TTEPIBAAAOY,
Ol 1aTPIKEG avVAPOPEG Kal Ol EKTIMAOEIS GAAWV
@apuakoTrolwy. Kabwg ol TAnpogopieg autég Ba
amoteAéoouv TN BdAon Twv aAmmOPACEWY, TIOU
ag@opoUv TNV avdaTtrTugn Kal TNV TPOTToTToinan Tou
BepatreuTikoU TTAGvou, TTPETTEl va €ival akpiBEig,
OAMOKANPWHEVEG, OWOTA OPXEIOBETNUEVEG, WOTE
va gival eUKoAa TTPOoRACIYEG KAl VO CUUTTANPW-
vovTal Pe TUXOV véa oToixeia. TENOG, TTPETTEl va
avamTuxBolv KatdAAnAa cuoTiuaTa yia Tn dia-
QUAOEN TWV TTPOCWTTIKWYV JeOOUEVWV (ETTAYYEA-
MaTikd améppnTto). O1 TTANPOoYopPieg auTég eival
duvaTdv va divovTal o€ TPITOUG HOVOo Pe e§ouaIo-
00Tnon Tou acBevolg A av To aTTaITEl O VOPOG
(2,6).

Ektiunon twv 1arpikwv mTANPOQPOPIWY Kai avd-
Tuén TOU QApPUAKEUTIKOU TTAGvou o€ ouvepyaoia
e Tov agBevn

O @appakoTroldg TIPETTEl, O€ OUVEPYOaia HE
Tov aoBevr) Kal Tov 1aTpd, va avamTuooel éva
KATEUBUVOUEVO QAPHOKEUTIKO TTAGvo. Katd Tov
OXeDIAOPO TOU, EAEYXEI TIC WUXIKEG KAl KOIVWVI-
KéG Owelg Tng aoBéveiag, Tnv moavA oxéon Je-
TafU KOOTOUG KaI/fj TTOAUTTAOKOTNTOG TNG Bepa-
Treiag, Kabwg etTiong Tuxov aduvapia Tou acBHe-
voug va avtatregéNBel otn Beparreia. O aoBevrg
gival ammapaitnto va TTAnpo@opeital yia TIG dId-
POpEG, DETIKEG 1 ApVNTIKEG, TITUXEG TNG BepaTrei-
ag Kal yio TTEPITITWOEIG, OTTOU, OCUPPWVA PE TNV
Kpion TOU @QAPUOKOTIOIOU, YiVETOI TPOTTOTTOINON
Tou Bepatreutikol TTAdvou. O1 aAAayég auTég
Tpémmel va avaAvovtal 81e€odIkd oTov aoBevn,
oTo €TITTEdO TTOU AUTOG UTTOPED va TIG KATAVOR-
oel. To TeEANIKO BepaTtreuTikd TTAGVO KaTaypd@eTal
OTO (QOPUOKEUTIKO OPXEIO TOU @QAPUAKOTTOIOU,
META TN cuykaTadBeon Tou BepdtTovTa IaTpou (2,6,
9,10).

O @apuakotroidc eAEyxel, avaAuel Kai UETATPETTEL
70 Beparmeutik6 oxnua Omws givalr avaykaio o€
ouvepyaagia e Tov 1aTpo

O gapuakoTroldg TrpoTeivel aAhayég oTo Bepa-
TTEUTIKO OXAMA, €9’ 600V gival aTTapaiTNTOo, YIO VA
dlatnpnBei A va auénbei n ao@dAcia kal n ato-
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TEAEOHATIKOTNTA TNG POPHOKEUTIKAG Bepartreiag
Kal va eAatTwOei To yevikdTEPO KOOTOG. H TTpdo-
©0G Tou aoBevoUg KaTaypAPETAl OTO PAPHOKEU-
TIKO apXeio kal oI TTAnpoopieg auTéG gival OTn
0146eon Tou aoBevolg Kal Tou BepdrTovia Ia-
TPpoU. H avraAAayn TTANPO@OpPILY JETAEU Qapua-
KOTTOIOU Kal 1aTpou eEac@aAifel Tn ouvexn Kai
KaAUTEPN @povTida Tou agbevoug (6,11-13).
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SUMMARY. The term pharmaceutical care was first
defined by Mikeal IK et al in 1987 following by the
International Pharmaceutical Federation which estab-
lished the official term of pharmaceutical care (1998).
Pharmaceutical care is a new branch of pharmacy sci-
ence that involves the collaboration between patient,
pharmacist and doctor. Studies indicate that there are
communication obstacles between doctor and patient
in treatment guidelines. The pharmacist in pharmaceu-
tical care gives directions for life quality and ease of

the patient and also collaborates with patient and doc-
tor so as to design, improve and record the pharma-
ceutical plan. He also informs patients about all the
aspects of pharmaceutical plan (e.g. dose, adverse
effects, duration of treatment, routes of administration)
and supports patients anytime. So the pharmacist must
be well informed about all the drug fact sheets through
journals and online libraries. Keeping a good record of
all patients’ details is vital in pharmaceutical care pro-
cedure. After communication with doctor he will modify
and guide patients for their treatment. Nowadays
pharmaceutical care is a major part of pharmacy’'s
involvement in patient’s life quality.
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Emidpaon Ziytroutpapivng otnv MNpdocAnwn Tpo®ng,
OTO 2WHATIKOG BApog kal ota ETrireda PedioTivng Kai
TNF-a tou Opou ot ETripug Tpe@duevoug pe duo

looBepuIdIKES AiauTeG

©. Ztpouptiviy!, M. TpdmraAn', X. Aiarm’, I. Aovté?, A. I'Ispé)\agz,
M. MouAdkou?, A. Meppéa? kai M. FTaAavotrouAou’

1Epyc(omplo Meipaparikng PapuakoAoyiag, 2Epy(:((m’]plo MeipapaTikng Xeipoupyikng
Kal Xeipoupyikng Epeuvng N.2. Xpnortéag, latpikhy ZxoAr, MavemoTtiuio ABnvwy,

ABnva, EANGg

EIXArQrH — *KOornox

H ouyyxpovn avtiAnywn yia o AiImrwdn 1076 uTTa-
yopeuel, Ot Ogv atroTeAei ammAd évav TTadnTiko
atmoBnkeuTikd 10TO, OAAG éva 101aiTEpa evePYO
€vOOKpIVEG 6pyavo. O1 opuOVEG TTOU EKKPivovTal
ammd Ta MITTOKUTTapa €XOUuv OUVOAIK& OVOUQOTEI
NiTTOKiVEG KOl 0€ auTéG TrepIAapPBavovTal, peTagu
GAMwyv, n Aerrtivn, o TNF-a ka1 n pedioTivn (1,2).
‘OAeg o1 Aittokiveg é€xel atrodeixTei, OTI Taifouv
onuavtikd poAo otn puBuion Tng dIATPOPIKNAG
OUPTTEPIPOPAG Kal, KOTA CUVETTEIQ, OTNV €KONA-
Awon Tng Taxuoapkiag, aAAd kai oTnv guaiodn-
oia Tou opyaviouoU TNV IVOOUAIVN, JE aTTOTéAE-
OMa va eUTTAEKOVTAI OTNV TTABOYEVEIQ TOU GAKXO-
pwdoug dIaBATN TUTTOU 2 KAl TOU METABOAIKOU
ouvdpoéuou (3,4). O TNF-a kai n peCioTivn, PAAI-
oTa, £xel amodeixTei 6Tl augdvovTal o€ KATAoTd-
o€Ig TTaxuoapkiag (5,6). H oiutroutpapivn, ekAe-
KTIKOG avaooToAéag emavampooAnyng TnG Ogpo-
TOVivNng Kal TNG vop-adpevaAivng, TTOU PEIWVEI TO
OWMATIKO BAPOG, €AATTWVOVTOG TNV TTPOCANWN
TPOYNG Kal aufdvovtag Tn Beppoyévean, xpnol-
MOTTOIEITAI YIO TNV QVTIMETWTTION TNG TTaxucap-
Kiag (7,8).

O okomodg NG TTapoloag epyaciag ATav va die-
peuvnOei:

a) n emidpacn Tou €idoug TNG TTPOTAANPBAVOUE-
vng TPOYng ota eTmimeda TnG PeCIOTivNg KAl TOU
TNF-a otov opd emplwy, TPEPOPEVWY e OUO

1000eppIdIkég SiaiTeg, piag diairag TAoUoIag o€
Aitrog Kai piag diaitag TThouaiag og udatdvopaka
Kal

B) av o1 mMBavég TpoTTOTTOIRCEIG OTNV TTPOGANWN
TPOYNRG Kal oTo PpuBud alinong Tou CWHUHATIKOU
Bdapoug, Tou TTPokaoAoUvTal ammd KABe diaita,
JTTOpOUV VO CUCYXETIOTOUV PE Ta eTTiTTEdA TNG PE-
¢ioTivng ka1 Tou TNF-a otov opd, umd Tnv €mi-
dpaacn CIYTTOUTPAUIVNG.

MEG©OAOAOQTIA

MNa Tnv TTapouca PeAETN XpnolpoTroindnkay 42
apoevikoi emipueg, yévoug Wistar, nAikiag 2 un-
vwv Kal Bdpoug 180 TrepitTou ypaupapiwy, Tou
ylo pia €Bdopada eykAiHaTioTNKav OTIG CUVOAKEG
Tou gpyacTnpiou (12wPog KUKAOG QwG-OKOTAAI,
Beppokpaocia mepIBGAovTog 26 °C kal 45%
uypaacia TrepitTrou). MeTd 10 TéAOG TNG £Bdopadag
eyKAIJOTIONOU, Ta {Wa TOTTOBETHBNKAV € aTOWI-
KoUG KAwBoUg kal Tagivourndnkav o 800 ouadeg
(ava 21 Cwa) A kai B, avdhoya pe Tnv 1000gpuI-
OIkn diaita (4,2 kcal/g Tpogng), TTOU TOUG Xopn-
ynonke yia TIg emméueveg 13 gBOOUAdEG Kal TNV
otroia AduBavav eAelBepa. 2Tnv oudda A xopn-
ynonke Tpo@ry TTAoUCIa Og AITTOG, TTOU TTEPIEIXE
40% PBaupfakéhaio kai otnv oupdda B Ttpogn
mAoUCIa og udaTtdvBOpaka, TTou Trepicixe 68%
ooukpdln. A6 Tnv 10" péxpr Tv 13" eBdouada,
Ta {wa K&Be opddag dlaipédnkav TTEPAITEPW OE
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TPEIG UTTOONAdES (ava 7 {wa), eV CUVEXIOTNKE
Kavovikd n xopriynon ka@le diaitag. e dU0 UTTOO-
padeg (a4, B1) XopnyouvTav KaBnuepiva @ualolo-
YIKOG 0p0O¢ evdotrepiTovaikd, oe dU0 AAAeg (az,
B2) Si1GAupa UBPOXAWPIKAG OCIYTTOUTPAMIVNG OE
@ualoloyiké opd, oe ddan 5 mg/kg, kal og dUO
utToopdadeS (as, B3) OiIGAUPa USPOXAWPIKAG Ol-
ptrouTpapivng oe d6on 10 mg/kg. H mpdoAnwn
TPOYNG METPIOTAV  KOBNuEPIVE Tnv TeAeuTaia
eBdopdda Tou TrEIpduaTog Kal 0 pubuodg algnong
TOoU BApoug uttoAoyioTnke pe BACN TO CWHATIKO
Bapog Twv fwwyv, TTou PeTpIdTavV KABE eRdoudda,
og 6An Tn dIGpKEIa TNG TTEIpapaTIKAG d1adIKaaiag.
Tnv TeAeuTaia nuépa Tou TTeEIPdPaTog £yive euba-
vaocia Twv {wwv, uttd avaiobnaia (ueiypa KETapi-
vng kai uAadivng 1:0,1 mg/kg, To 0TT0i0 TOUG XO-
pnyndnke evdouuikd). AkohouBnoe Afyn aipatog
ammd TNV KATWw KoiAn @AéBa, o opdg Tou OTToioU
XPNOIYOTTOINONKE yIa TNV PETPNON TNG PECIOTIVNG
kal Tou TNF-a pe avoooevquuikr péBodo ELISA,
xpnoipotroiwvtag kits Twv etaipeiwv BioVentor
kai Diaclone, avrtioTtoixa. Ta ammoTeAéouaTa €K-
@PPACTNKAV WG PEaol 6pol + aTaBePd OPAAUQ.

MNa Tnv oTaTIoTIKA avdAuon xpnoigoTroinénkav
ol dokipacieg Student t-test ki ANOVA pe 10
test bonferonni yia ToAAaTTAéG cuykpioelg. Ta
Tnv dlgpelivnon Twv TBAVWY OCUCXETIOEWV
XPNOIYO-TTOINBNKE O OUVTEAEOTAG OUCXETIONG
Katd Pear-son. Z1aTIOTIKA OnuavTiKO Bewprndnke
K@B¢e p<0,05.

AMOTEAEZMATA — XYZHTHZH

MpboAnyn 1poeng

H moodtnta tng TrpocAauBavouevnsg Tpoeng
ATav onuavtikd augnuévn OTIG UTTOOUAdES ay
(p=0,017) ka1 a2 (p<0,001) o€ oxéon We TIG UTTO-
0uadeS B1 Kal B2, avTiaTOIXA. ZTATIOTIKA GNUAVTI-
KA peiwon NG ToooTNTAG TNG TTPOCAauBavo-
MEVNG TPOYNG TTaPaATNENONKE OTNV UTTOOUAGdA a3
(Tpony TTAoUCIa o€ AiTTog Kai oiptrouTtpapivn 10
mg/kg) OUYKPIVOPEVN HE TNV UTTOOUGda  aq
(p=0,014).

PuBuoég atvénong rou owpartikou Bapoug

O pubuodg auénong Tou CwaTIKoU BApoug
ATaV ONUAvTIKA uwnAétepog o€ OAEG TIG UTTOO-
padeg Tng opddag A (p<0,001) oe oxéon pe au-
T€G TNG opdadag B. XTamoTikG onuavTikh peiwon
Tou puBpolu alfnong Tou cwpatikou Bdpoug
TTapaATNPEAONKE 0TV UTTOOUAda az 0 oUyKpPIon
ME TNV utrooudada a4 (p=0,05).

TNF-a

Ta emimeda Tou TNF-a oTOV 0pO ATAV ONUaAv-
TIKA HEYOAUTEPQ O€ OAEG TIG UTTOOUADEG TNG OA-
dag A (p=0,004) og oxéon We TIG AVTIOTOIXEG TNG
B. Aev BpéBnke dilapopoTroinon oTa eTTiTTEdQ TOU
TNF-a otov op6 otnv oudda A A B uetrd Tnv xo-
priynon tng oipTrouTpapivng.

Peiotivn

H ouykévipwon Tng pedioTivng atov 0po ATav
onPavTiKG PeyaAlTepn OTIG UTTOONABEG TNG OA-
dag A (p=0,036) og axéon We TIG AVTIOTOIXEG TNG
B. H xopriynon oiutroutpapivng dev etrnpeddel
ME OTATIOTIKA onuavTiké TPOTTo Ta eTTimeda Tng
peCioTivng oTov 0pOd Kal OTIG dUO €EeTAlOUEVEG
OUAdEG TTEIPANATOWWV.

2uoxerioeis

2TOTIOTIKA OnUAvTIKr BETIK CUOXETION UTTAP-
X€El eTagU Twv emmmédwy Tou TNF-a kai Tng pedi-
aTivng otov 0po (r=0,497 p=0,001), oTto clvoAo
TWV TTEIPAPATOdWWY TTOU PEAETABNKAV.

20PQWVa JE TA TTAPOTTAVW aTTOTEAEOUATA, N
xopriynon Airrapnig diaitag cuveTtayeral augnué-
vn BeppIdIKA TTPOoANWN, uwnAoTEPO PUBUO aU-
&¢nong Tou cwpatikoU BApoug Kal PEyoAUTEPN
ouykévipwon TNF-a kai pefioTivng oTov opd Twv
TTEIPAPATOWWY O€ OXEON WE Tn Xopriynon uda-
TavOpakikAG OiaITag, EUPAUATA CUUQWVA HE BI-
BAloypapikd dedopéva (9,10). H avgnon Twv emi-
médwv Tou TNF-a kai Tng pedioTivng oTO0 0pod
atrodideTal, TTPOPAVWG, OE TTPWTOYEVN £TTIOpacn
NG TAoUoIag o€ AiTTog diaitag Kal 0l o€ deu-
TEPOYEVH CUVETTEIQ TOU UYNnAOTEPOU pubuoU aul-
&¢nong Tou CcwuaTIKOU BAPOUG, TTOU TTAPOUCIA-
Couv Ta {wa autd. H ouykekpipévn uttoBean evi-
oxuetal amd TNV avutrapio OTATIOTIKA GNUAvTI-
KAG OUOYETIONG WETAEU TNG OUYKEVTPWONG TOU
TNF-a i ¢ pedioTtivng oTov O6po Kal TNG TTo-
gdétnNTag TNG TTPOCAauBavopevng TPOPAG 1 Tou
puBuoU alg¢nong Tou CwuaTIKOU BApoug Twv
(wwyv. Emopévwg, ptropei va BewpnBei, 611 n
augnon Twv emTEdWY TwV dUO AITTOKIVWV OQEi-
Aetar oTo €idog TG TTpooAauBavopevng diaiTag,
dnAadn oTo AiTTog.

H oiumoutpapivn, otn d6éon Twv 10 mg/kg,
MEIWVEl TNV TTpocAauBavopevn ToagdTNTa TNG Al-
Tapng TPOYNG, KABIOTWVTOG TNV ion PE EKeivn
NG mAoUoIag og udatdvBpaka Tpoerg. Paiveral
OTI n oIuTTOUTPApiVN, O AuTh TN 800N, EOPAAU-
VeI TN SIOTPOYPIKN) CUUTTEPIPOPA TWV TPEPOPEVWV
pe TTAoUoIa o€ AiTTog diauta {Wwwv, ETTITUYXAVOV-



TAG onNUavTIKG Bepuidikd Treplopioud. ETiong,
auTh eAATTWVEl TO pubBud alfnong Tou CWHATI-
KoU Bdpoug, xwpig woTéco va emnpedlel Ta
emimeda Tou TNF-a kai TnG pedioTivng oTOV 0pO
TWV OUYKEKPIMEVWYV TTEIPANATOJWWY. ZUVETTWG,
n Peiwan TnG TOoOTNTAG TNG TTPOCGAANBaVOPEVNG
TPOYNG Kal Tou pubuol adfnong Tou CWHATIKOU
Bdapoug atrodideTal OTIG YVWOTEG EMIOPACEIG TNG
OIYTTOUTpPaUivNG OTO aiocBnua Tou KOpeouoU Kal
oTn Beppoyévean, Xwpig va euTTAéKOvTal OTOV
pgnxavioud opdong tng o TNF-a | n pedioTivn
(11).
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and TNF-a Serum Levels of Rats
Fed with two Isocaloric Diets

Th. Stroubini’, M. Trapali', Ch. Liapi', I.
Dontas®, A. Perelas’, M. Poulakou?®, D.
Perrea’ and P. Galanopoulou’

Laboratories 1Experimental Pharmacology, %Ex-
perimental Surgery and Surgical Research Chri-
steas Hall, Medical School, Athens University,
Athens, Greece

Key words: Sibutramine, Resistin, TNF-a, diet,
rat

SUMMARY. Resistin, an adipocyte hormone, has been
implicated in the pathogenesis of obesity and consid-
ered as a possible link between obesity and insulin
resistance. TNF-a, a cytokine involved in both
cachexia and obesity, is a key modulator of adipocyte
metabolism, with a direct role in several insulin-medi-
ated processes, including glucose homeostasis and
lipid metabolism. The physiological effect of resistin is
similar to that of TNF-a in many ways. Sibutramine (S),
an antiobesity drug, promotes weight loss by enhanc-
ing satiety and increasing thermogenesis. The aim of
this study was to investigate: a) the effect of diet on
resistin and TNF-a levels in serum of rats fed with two
isocaloric diets: High-Fat Diet (HFD) and High-
Carbohydrate Diet (HCD) b) if eventual changes on
food intake and body weight-increasing rate (BW-IR)
caused by each diet, could be correlated to serum
resistin and TNF-a levels under sibutramine treatment.
2 Groups of male Wistar rats (n=42) were fed with HFD
or HCD for 13 weeks. The last 3 weeks each Group
divided into 3 subgroups received: S 5 mg/kg, S 10
mg/kg or vehicle. Daily food intake, BW-IR, serum
resistin and TNF-a levels were measured. HFD intake
increased food intake, BW-IR, resistin and TNF-a lev-
els compared to HCD. Sibutramine at 10 mg/kg de-
creased food intake and BW-IR compared to vehicle in
rats fed with HFD. No changes on resistin and TNF-a
levels in both groups after sibutramine treatment were
observed. A positive correlation between resistin and
TNF-a was found in all rats studied. Results suggest
that S exerts its observed effects without involvement
of TNF-a and resitin changes caused by the two
isocaloric diets.
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MeTaBoAiopog kal Avixveuon TnG Kokaivng oe ZieAo

kai NMAGopa

X. Téyou', X. Mouplitékn?, . Aeppdtne’, N. Pdikoc', E. Toou-

kaAn' kar A. KoupeAac?

'EpyaoTrpio latpodikaoTikig Kai TogikoAoyiag, “EpyacTtripio dapuakoAoyiag,
latpikA ZX0An, ApiaToTéAcio MavemmoTtAuio, ©coaalovikn, EAAGG

EIZAFQrH

H kokdivn amoTteAei pia amd TIG guyvoTepa
XPNOIMOTTOIOUHEVEG TTAPAVOUES €EAPTNOIOYOVEG
ouaieg TTaykoopiwg. H avixveuor, Tng oe Bio-
Aoyiké uypd xpnotwv eival peiCovog onuaciog
ylo TOUG KAIVIKOUG 1aTpoUG, aAAG Kal Toug 1aTpo-
OIkaoTéG. Q¢ oiehog opiletal To oAikd uypo NG
OTOMATIKAG KOIAGTNTAG. Ta KUPIOTEPO TTAEOVEKTH-
parta TG XPriong Tou yia TNV avixveuon Kai Tov
TTO00TIKO TTPOCdIOPICHS £€APTNOIOYOVWY OUCIWV
évavtl GAwv BloAoyiKwv uypwyv, 6TTWG TO aipa
Kal Ta oUpa, gival n eUKOAn TTpoéofacn oTn OTO-
MaTikf KoIAGTNTA Kal N Taxeia Afwn tou (1). H un
emeppariki PéBodOG ARwng Tou TO KABIOTA TTO-
AUTIHO OTNV KAIVIKN) TTPAKTIKF), aAAG Kal oTa I0-
TPOOIKAOTIKA gpyacTipia. O gKOTTOG TNG TTapoU-
oag epyaoiag gival 0 €AeyxXog Tou aiéAou, wg agi-
oémoTou BioAoyikoU UAIKOU oTnv TogIkoAoyia pE
TN OUYKPITIKA MEAETN TWV CUYKEVTPWOEWV TOU
peTaBoAitn Tng kokadivng Bevfouloeykovivn (ben-
zoylecgonine) TTou avixveubnkav OTO CieAo Kal
TO TTAGOPQ XPNOTWY WG KAl 5 WPEG YETA TN XPNA-
an ngG.

YAIKA KAl MEOGOAOQI

>1nv epyacia ouuttepIAA@Onkav 10 eEaptnué-
vol a1ré TNV KoKaivn XpAOTEG, HE TTPOC@ATO IGTO-
PIKO XPrONG TNG CUYKEKPIPEVNG OUGIag, ol OTToIoI
uTTéypowav EVTUTTO OUYKATABEONG CUPMETOXNG
Toug. lMpaypatotroi®nke cuAAoyr| SelypdTwy ai-
paTog kal aiéAou (2 ml) avd 60 min kai yia ouvo-
AIKO Xpoviké didoTnua 5 wpwv. Ta deiyyata oié-
Aou AjeBnkav pe di€yepon Twv oiEAoyOvwy adé-
VWV TWV XpNoTwv pe O&ivn oucdia. Ta deiypata

aigatog @uyokevtprnkav kal TTapaAA@Onke To
TIAGOHA. ZTN OUVEXEIQ £YIVE O TTPOCDIOPITUOG O€
OAa Ta deiyuaTa TNG CUYKEVTPWONG TOU PETARO-
ANiTn BevfoUAogykovivn TnG Kokdivng, o€ OAa Ta
ociypara, pye tn pEBOdO TNG TTOAUEVIUNIKAG avo-
ooioToxnueiag (enzyme-multiplied immunoassay
technique - EMIT). MNa tn péBodo autr xpnoigo-
TTOINONKE TTOAUKAWVIKO QVTIOWHO GECNUACUEVO
ME TNV apudpoyovdaaon TnNG B-QwaoPopIikAG YAUKO-
ng (2-4).
AMOTEAEZMATA

O petafoAitng TnG Kokdaivng BevfoUAogykovivn
gival aviyxvelolyog oTo TTAGCHA Kal OTO CieAo O€
OIOQOPETIKEG OUYKEVTPWOEIG YIa KABE XPOVIKN
mepiodo. Kard tnv TpwTtn wpa PETA TN XpPrion
TNG KOKAIVNG N OUYKEVTPWON Tou PETAROAITN TNG
oTo oieho givarl 1IBIaTéEPpwG augnuévn oToug 7 atmod
Toug 10 XproTEG, eV OTO TTAAOUA  POAIG OTOUG
2, pe oTamoTiKr) onuavtikétnta p=0,027 (dokipa-
oia Wilcoxon’s signed rank). Ao tn 2" uéxpl Tnv
4" (pa YETE TN XPHOT, Ol GUYKEVTPWOEIC TOU HE-
TapoAiTn BevfoUAogykovivn aTo aieho kal To TTAG-
opa gival TTapOuoIEG, PJE OTOTIOTIKWG ONUOVTIKN
ouoxéTtion p<0,01 (Sdokipacia Pearson). Mévre w-
PEG META TN XPHON, N OUYKEVTPWOT) Tou peTaBo-
NiTn oTo TTAdOUa €ival OTATIOTIKWG CNUAVTIKA JE-
YaAUTEPN, OUOYXETICOUEVN UE EKEIVN OTO Oigho (8
otoug 10 XPrOTEG) PE OTATIOTIKI ONUAVTIKOTNTA
p=0,027 (dokipacia Wilcoxon’s signed rank). 1o
2xAMa 1 arreikovifovTal Ol OGUYKEVTPWOEIG TOU
petaBoAitn Bev{oUAoeykovivn oTto TTAdopa Kai
OTO COieAo 010 OUVOAO TWV XPNOTWV YIid TO
XPOVIKO OIAoTNUa TwV 5 wpWV.



8" HMEPIAA ®APMAKOAOIIAS 2007 115

§ 800 I
w el [AATMA
z 600 | = SIEAOS
e 400{ T x
5] 1 P ey e
5 200 R
2
@ 0

1 2 3 4 5

QPES
YMMEPAZMATA 5. Jenkins A.J., Oyler JM., Cone E.J.: Comparison of

O oiehog amroteAei onuavTiké CUPTTANPWHATIKO
Biohoyiké uypd avixveuong kal TTPoadlopiopou
TOEIKWV oUaIwv. To yeyovag auTd ogeileTal aTnv
TTEPIOPICPEVN YVWON TTOU UTTAPXEI OXETIKA PE TIG
ouvatdTnNTEG XPriong Tou. O1 vEEG TEXVIKEG TTOU
£€xouv avatTuyBei yia Tn ouAAoyn, TN Afwn, aAAd
Kal TNV avaAucr] Tou To KaBIoToUv TTOAUTIUO
dlayvwaTiké péoo (2,4). Etnv TTapoloa epyaoia
n Ouykévipwaon Tou PeTafoAitn Bev{oUAogyKovi-
vn TNG KOKdivNg aTo aieAo atrodeixbnke 10XUpWG
OUOXETICOPEVN YE eKeivn Tou TTAAOUOTOG 1BIQITE-
PWG YIa TIG TTPWTEG 4 WPEG WETA TN XPARON TnG.
Ta amoteAéopaTd pag katadeikviouv 0TI N Afyn
oIéAou wg Taxeia kal avaipaktn uéBodog eival o€
0¢on va atroteAéoel TTOAUTIUN TEXVIKA avAAUONg
Kal TTPOoadIopIcUOU TNG KOKGIVNG Kal OpOASYwvV
ouclwy, oTnv TogikoAoyia, aAAG Kal TNV KAIVIKA
@appakoAoyia cuykpivouevn Ke TN Xpron GAAwv
BioAoyikwv uypwv (5).

BIBAIOTPADIKEZ MAPAMNOMMEZ

1. Yacoubian G.S.Jr, Wish E.D., Perez D.M.: A
comparison of saliva testing to urinalysis in an arrestee
population. J. Psychoactive Drugs 33: 289-294 (2001)

2. Speckl 1., Hallbach J., Guder W.G., Meyer L.V., Zilker
T.: Detection of cocaine and its metabolites in saliva and
urine by gc/ms during clinical drug withdrawal J. Toxicol.
Clin. Toxicol. 37: 441-445 (1999)

3. Moolchan E.T., Cone E.J., Wstadik A., Huestis M.A.,
Preston K.L.: Cocaine and metabolite elimination patterns
in chronic cocaine users during cessation: plasma and
saliva analysis. J. Anal. Toxicol. 24: 458-466 (2000)

4. Samyn N., van Haeren C.: On-site testing of saliva and
sweat with Drugwipe and determination of concentrations
of drugs of abuse in saliva, plasma and urine of suspected
users. Int. J. Legal Med. 113: 150-154 (2000)

heroin and cocaine concentrations in saliva with concen-
trations in blood and plasma. J. Anal. Toxicol. 19: 359-374
(1995)

Cocaine metabolism and detection
in saliva and blood

H. Tachou1, C. Pourzitakiz, G. Dermatis3, N.
Raikos', E. Tsoukali' and D. Kouvelas?

1Laboratory of Forensic Medicine and Toxicology
and 2Laboratory of Pharmacology, Medical
School, Aristotle  University, Thessaloniki,
Greece

Key words: Cocaine, benzoylecgonine, saliva,
plasma, metabolism, detection

SUMMARY. Saliva is a valuable biological liquid for
forensic toxicology because of its combination of non
invasive sampling, no requirements for special facilities
and no intrusion of privacy. The aim of this research
was to investigate the correlation between cocaine’s
metabolite benzoylecgonine detected concentration in
saliva and plasma. Samples were taken from 10 co-
caine’s addicts every 60 minutes for 5 hours and ana-
lyzed with the enzyme-multiplied immunoassay tech-
nique (EMIT). The results indicate that there is statisti-
cally significant higher concentration of benzoylecgon-
ine in saliva than plasma during the first hour after drug
use, while there is statistically significant correlation
between them from 2™ to 4™ hour. Our results indicate
that saliva could be useful as an analytical tool in toxi-
cology and clinical pharmacology for cocaine’s me-
tabolite benzoylecgonine detection especially for acute
sampling and concomitantly with recorded drug con-
centrations in other fluids as plasma or urine.
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AuToTTeTITIKA IKavéTnTa Kapkivikou lotou (MaoTtou
AvBpwTrou) utrd Tnv ETTidpacn AvaoToAéwv AuTto-
Treyiag (Adevivng, Adevoaivng, 3-MeBuladevivng) in

vitro

E. ®pdykou kar N. Macoupidou

Epyaotrpio levikng BioAoyiag, latpikh ZxoArR, ApioTtotéAeio lMNavemoTrpio, Oeocoa-

Aovikn, EANGG
>KOMox

XpnNOIYOTTOINOAPE OVOOTOAEIG TwV TTPWINWY
oTadiwv TnG auToTreyiag (adevivn, adevoaivn Kai
3-peBuhadevivn), yia va peAeTAoOUE in vitro, TRV
QUTOTTETTTIKN IKAVOTNTA KAPKIVIKOU 10TOU avBpw-
Tou (KapKivo pactol) ot oxéon JE Tov TIEPI-
BaAAovta @uaioAoyikd 10TO pe T diadikagia Tng
auTtéAuong, o€ OUVBNKEG OTEPNONG TPOYNG Kal
evépyelag, oe o&ivo pH (5,0), TG00 o€ opoloyevo-
Toinua, 600 Kal o€ AUCOOWMATIOKO KAAOUQ JE
KUTTapodidAupa. Opiguéveg 1010TNTEG TWV AUGO-
owuaTiwv emmnpedlovTal ammd To OLIVO TTEPIKUT-
Tapio pH (1), 6TTwG n €vOOKUTTAPIA KATAVOUN
auTwyv, KABwg Kal n €KKPIon AUCOCWHATIOKWY
eviUupwyv. To KUpIo PEPOG TNG evaAAayhg Twv
TPWTEIVWV 1 TNG dIACTTAONG EIBIKWVY EVEUPWY
ETTITUYXAVETAl PE T AUCOCWHATIOKN Bladikaaia
(2). Opiouévol AUGOCWUATIAKOI INXAVIOUOI JETE-
XOUV OTa OpXIKA OTAdIO SIOPOPETIKWV AVAOTAA-
TIKWV €mMOpAcEwy, OTTWG yia TTapddelyua atnv
auTotreyia (autophagy) (3) ka1 Cuykekpiyéva OTn
MOKPO- Kal JIKpO-TTEWia (4).

MEO®OAOAOTIA

Acgiypata (10) a6 Kapkivikd 1016 (UaoToU av-
Bpwtrou), kKaBwg Kal atd Tov TTEPIBAAAOVTA QU-
ogioAoyiké 1016 0,2 g opoloyevoTToINGnNKav e
opoloyevotroint Polytron Kinematica oe di1dAu-
pja KCI 0,15 M kai eTravaiwpnénkav oe pubpi-
oTikd di1dAupa KiITpikou o&éog — NaHPOs4, pH
5,0. AokiydoBnkav avaoToAgiG TNG auToTTEWiag

adevivn, adevoaivn (50 Mm), 3-peBuladevivn (3-
MA, 10 mM) 1600 o€ opoloyevoTTOiNUa, 60O Kal
ge Aucoowpatiakd kKAaoua (5). Metd améd emwa-
on 30, 1, 2, 4 wpeg, ot 37 °C, 0,1 ml k4B deiy-
HOTOG XPNOIYOTIOINONKE yia TOV TTPOCBIOPICUS
TWV TTPWTEIVWY oUuQwva e Tn uEBodo Bradford
(6), TpotroTroINuévn katd Bearden (7). H Auco-
owyartiakn didoTraon givalr duvatdv va peTpnOei
JE TNV auToTTewia (8).

AMNOTEAEZMATA

Ta eupfuata TG MEAETNG TNG QUTOTTEWIOG
ek@palovTal pe TIG TINEG TNG OAIKNG d1doTraong
TWV TIPWTEIVWOV OTOUG aVTIOTOIXOUG XPOVOug
emwaong (307, 1, 2, 4 Wwpeg) oe oxéon PE TNV
OAIK) ApXIKY TTEPIEKTIKOTNTA TTpwTEivwv (0 wpa
€TTWACT) TOU KAPKIVIKOU Kal QUOIOAOYIKOU 1GTOU
(MaoToU avBpwTtrou) oe 6&ivo pH (5,0). H auto-
TTETTTIKA IKAVOTNTA EKPPAZETAI UE TNV EKATOOTIONN
OIdoTTa0N TWV TTPWTEIVWV OE OXECN UE TO APXIKO
OAIKO TT000 TwVv TTpWTEIVWY (0 WPEG ETTWACN).

Bpébnke: a) auénuévn diaoTracn TTPWTEIVIOV
OTOV KOPKIVIKO I0TO OTO OpoloyevoTTroinua (Zxn-
pa 1B) 1diaitepa petd amo 4 wpeg €TWACNG, N
OTToia ATAV TTI0 XAPAKTNPICTIKI) GTO AUCOGWHATI-
aKO KAGopa + piBocwpdTmia + KUTTapodIGAupa
(ZxAua 14), B) augnuévn AUTOTTETTTIKA IKAvVOTATA
OTOV KOPKIVIKO 10T6 TOOO OTO OMOIOYEVOTTOINUa
(Mivakag 1), 600 kal 0TO AUGOCWHATIAKO KAG-
gua+piBocwpdTia+kuttapodidAupa (Mivakag 2).
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2xnua 1. Emidpaon avacroAéwv auromewiag oTn SIGOTTACN TPWTEIVWY QUOIOAOYIKOU A, Kai KapKIvikoUu 1oToU B
(uaoTou avBpwrrou), o pH 5,0 oTo ouoloyevorToinua kai ota Aucoowudria + kutrapodidAupa + pikpoowydria I A.
Or mipég mapioTdvouv Toug uéooug opous amd 10 meipduara. STarioTikG onuavtikd ouuwva ue 1 diadikacia ‘1,
orou ***p<0,001, **p<0,002, *p<0,01.

Mivakag 1
AUTOTTETTTIKN IKQVOTNTA (LaOoTOU avBpwiTou) UTTo TNV £midpacn adevivng, adevoaivng kai 3-uebuladevivng, oe pH

5,0 (ouoloyevormoinua)

Qpecemwaong QPuaioAoyikd Adevivn Adevoaivn 3-MA
0 209,29 216,87 221,22 215,91

30° 237,76 12%1! 200,72 8% 1 246,8 10% 1 184,517% 1

1h 230,71 9% 1 205,725% 1 238,86 7% 1 195,310% 1t

2h 226,87 8% 1 225,96 4% | 225,49 2% 1 201,58 7% 1

4h 226,87 6% 1 222,953% | 227,84 3% 1 195,6 10% 1t
Qpegemwaong Kapkiviké Adevivn Adevoaivn 3-MA
0 320,32 305,37 328,77 314,20

30° 290,1 10% 1 183,167% 1 212,555% 1 237,932% 1

1h 275,6 16% 1 234,130% 1 223,247% 1 168,8 86% 1

2h 260,523% 1 217,8 40% 1t 199,165% 1 184,7 99% 1t

4h 230,5 39%1 2422 26% 1 256,2 28% 1 175279% 1t

lMivakag 2

AuromenTikh) IKkavoTnTa (LaoTol avBpwirou) utré Tnv emidpacn adevivng, adevoaoivng kai 3-ugbuiadevivng, os pH
5,0 (Aucoowyariakd kKAdopa + kutrapodidAuua + piBoowydria)

Qpec emwaaons PuaioAoyikd Adevivn Adevoaivn 3-MA
0 286,34 281,50 274,50 285,13

30° 210,5 36% 2251 25% 199,6 37% 217,8 31%

1h 228,7 25% 228,2 23% 238,4 15% 295,9 26%

2h 204,4 40% 200,8 40% 205,9 33% 293,2 28%

4h 215,4 33% 218,1 29% 216,9 26% 219,2 30%
Qpec emwaaons Kapkiviké Adevivn Adevoaivn 3-MA
0 269,40 273,31 256,57 273,94

30° 208,90 29% 208,90 31% 208,90 23% 210,24 30%

1h 168,60 60% 170,71 60% 169,52 51% 160,91 76%

2h 138,80 94% 138,80 96% 142,61 70% 135,41 102%

4h 126,85 112% 130,50 109% 131,71 94% 125,15 118%
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To kUplo pépog TNG eVAAAQYAG TwWV TTPWTEIVWV
NG didoTracng €IBIKWVY eVCUUWY ETTITUYXAVETAI
pe TN Aucocwypariakr diadikacia (2). Opiouévol
AUCOCWATIOKOI UNXAVIOUOI JETEXOUV OTA apXI-
KG OTGOIO SIGPOPETIKWV OVAOTAATIKWV £TTIOPATE-
wv, OTTWG TI.X. OTNV auToTTeWia (3) Kal OUYKEKPI-
Méva OTn POKPO- Kal pI-KpoTTewia (4).

H auénon TG QuTOTTETTTIKAG IKAVOTNTAG TTOU
TTapaTNPEAONKE OTOV KAPKIVIKG 10T6 0¢ 6&ivo pH
a1rod00NKE: a) TNV AVOKOTAVOUR TWV TTPWTED-
AUTIKWV ev{UPwy, Adyw XxaunAou pH, B) otnv
METABOAN opiopévwY IBIOTATWY TWV AUCOCWHO-
Tiwv, Adyw 6&ivou pH (8), kai y) oTn déopeuon
AucooWwUATIOKWY  eVCUPWY PE PEPPRPAVES Kal
gvepyoTroinon autwy (8,9).

ATTO Ta eUpANATA POG TTPOKUTITEI OTI N JEAETN
QuTA JTTOPEI va aTToTEAETEl OTOXO Yia d16pBwan
NG IKAvOTNTAG OUTAG TWV KOPKIVIKOU 10TOU,
KaBOTI N QUTOTTETTTIKA IKAVOTNTA TWV KAPKIVIKWV
KUTTApWYV OXETICETOl PE TO @AIVOUEVO TNG OI-
gioduong.

O1 TINEG aVTITTPOCWTTEUOUV TOUG PEGOUG OPOUG
ammé 10 Teipduara Kal eEKPPAlouv TNV TTEPIEKTI-
KOTNTA TWV ICTWV O€ TIPWTEIVEG (Mg TTPWTEIVNG/g
10T0U). H auTOTTETITIKA IKaAVOTNTA EKPPAdeTal PE
TNV €TTi T0IG % BIA0TTO0ON TWV TTPWTEIVWV OTOUG
avtioToixoug xpovoug (307, 1, 2, 4 wpeg) o€ axé-
on ME TNV TTEPIEKTIKOTNTA TTPWTEIVWV 0t 0 WpEeg
eTTWaon.
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Autophagic Activity of Breast Cancer
under the Influence of Autophagic
Inhibitors (Adenine, Adenosine, 3-
Methyladenine) in vitro

H. Frangou and N. Masouridou

Department of General Biology, Medical Schooal,
Aristotle University of Thessaloniki, Greece

Key words: Breast cancer, autophagic inhibitors,
adenine, adenosine, 3-methyladenine, in vitro

SUMMARY. Pericellular pH affect some properties of
lysosomes. The aim of the present work was to eluci-
date if some specific inhibitors of autophagy influence
lysosomal protein degradation in human breast cancer
tissue in vitro, at acidic pH, in comparison to the sur-
rounding normal tissue. We used nutritionally deprived
conditions in order to stimulate autophagy. Human
tissue specimens (0.2 g) from breast cancer as well as
specimens from surrounding “normal” tissue were
homogenized in KCI (0.15 M), 1;10 wt/vol. Adenine,
adenosine (50 mM), 3-methyladenine (10 mM) were
added in tissue homogenates after 30", 1, 2, 4 hours of
incubation at 37 °C. The same inhibitors were studied
in lysosomal fraction (+cytosol+microsomes). Samples
of 0.1 ml were assayed for protein. The lysosomal
degradation can largely be accounted by autophagy
(Seglen). Autophagic activity was measured as
percentage of protein degradation during the time of
incubation (307, 1, 2, 4 hours) in correlation with the
tissue protein content at 0 hour of incubation. Neoplas-
tic human breast tissue indicated enhanced autophagic
activity under the influence of specific inhibitors, in
comparison to the surrounding “normal” tissue; which
may be associated with intracellular lysosomes trans-
location, membrane bound proteolytic enzymes and
their activation at acidic pH. We suggest that this sys-
tem may be a possible target for autophagic activity
restoration in some cancer cells and tissues.
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EIZArQrH - ¥KOrnozx

Eivar agloonueiwto 611 Ta TEIpapoTOlwa Kal
€I0IKOTEPA OI ETTIMUEG XwpilovTal avaAoya PE TNV
€vTaon TNG KIVNTIKAG TOUG CUNTTEPIPOPAS GE [N
olkeio TepIBAAAOV G€ OUO QaIVOTUTTOUG, TOUG XO-
MNAG Kal Toug uwnAd avrartrokpivopevoug (Low
Responders [LR] kai High Responders [HR],
avrioTtoixa) (1-3) Or1 diagopég petagy HR kai LR
€ TTEIPANATIKEG BIAadIKATIEG TTOU EAEYXOUV TIG I101-
OTNTEG WPUXODIEYEPTIKWY OUCIWV £XOUV OUOXETI-
otei ye dlIaQopEG WG TTPOG TNV €uaigbnaia Twv
EMUUWY QUTWV OTN XOPrynon TwV OUCIWV. ZUy-
KEKPIMEVA, TTEIPAUATOlWA TTOU ETTESEICAV UWNAS-
TEPN €EEPEUVNTIKOTNTA O Un OIKEIO TTEPIBAAAOV
TTapougiacav Kal PeyaAUTepn euaiobnoia oTn
XOPrynon WYuxodIEyEPTIKWY OE OXEON HE TA TTEI-
papgatélwa  xaunAng avramokpiong (1,2). O1
O1a@OPEG aUTEG TwV BUO QAIVOTUTTWV EXOUV OU-
OXETIOTEl PE QVTIOTOIXEG AEITOUPYIKEG BIAPOPEG
O€ VEUPWVIKOUG PNXAVIOPOUG TTOU EVOEXOMEVWG
EUTTAEKOVTAI OTO TTABOQUGIOAOYIKO UTTOCTPWHA
NG €€dptnong (1,4,5). ApPKeTEG WEAETEG €xOouv
EMIKEVTPWOEI oTnVv €midpaon Twv KavvaPIvoel-
OWvV OTnV KIVvATIKOTNTA ETTIMOWY, aAAd Ta aTToTE-
Aéopata TTapapévouv  avTipaTtika. Aegv €xouv,
OUWG, MEAETNOEI 01 BPACEIG TWV KAVVAPBIVOEIBWV
oTnV KIVATIKOTNTA €MPUWY Twv 800 TTapatrdvw
QAIVOTUTTWV.

H TTapoloca peAétn okotrelel va e€CeTAoEl TO
(PAPUOKOAOYIKO aTTOTEAECUA TNG AQ-TETpa[Jépo-
KavvapivoAng (A9-THC) KOl €VOG aywvioTh Twv
uttodoxéwv Twv Kavvapivoeidwy, WIN 55,212-2

(WIN) otnv kivnmikdTNTa AN S10POPOTTOINUEVWV
emulwyv Pe Baon Tnv e€ePeUVNTIKOTNTA TOUG OF
un oikeio TTepIBAAAOV.

MEG©OAOAOQTIA

Xpnoiyotroinkav apoevikoi emipyueg Spra-
gue-Dawley nAikiag 75-100 nuepwv kai Bdpoug
250-300 g o1 oTtroiol TOTTOBETHONKAY OE QAVOIKTO
KAWPRO KIvnTIKAG dpaaTnpIdTnTag yia mepiodo 15
AETTTWOV Kal PE KPITAPIO TNV KABETN dpacTnpiod-
™NT& TOUg dlaxwpioTnkav oe dU0 TTANBuCPOUg
(HR/LR). ZTn ouvéxeia, 20-25 nuépeg apyoTepa,
Ta TrEIpapaTélwa eTTavasionxbnoav oTov TTEIpa-
MaTIKO KAWPRO PETA TN XOopAynon A°-THC (O,
0,75, 1,5 mg/kg i.p.) ka1 WIN (0, 0,1, 0,3 mg/kg,
i.p., N = 9-12 emipueg yia kGBe doaoAoyIKr opdda
emulwyv). EkTiuRBnke n KivnTIKOTNTA TOUG, KGBE-
TN Kal opIOVTIa, XPNOIMOTTOIWVTAG évVa QUTOMATO
oloTnua  Kataypa®ng Slapopwy CUMTTEPIPEPI-
KWV YETABANTWYV O€ TTEIPANATIKO KAWRS avolkTou
mediou (ENV515, Activity Monitor, version 5,
Med Associates).

AMOTEAEZMATA — XYZHTHZH

H xopriynon THC 6co kai n xoprynon WIN
KATa TIG uYnAoTEPEG BOOEIG, TIPOKAAEDE Ueiwan
O€ OUVIOTWOEG TNG KIVNTIKAG CUUTTEPIPOPAS aVOI-
kToU Trediou otoug HR kai LR etipueg. 18iaitepa
€KONAN UTTOKIVNTIKOTATA TTAPATNPRONKE, OPWG,
pETE a1 T xopriynon WIN.

Ta amoteAéopata €1dIKOTEPA yia TOoug OUO
QaIvoTUTTOUG €d€IEav uwnAni opIfovTia Kal KABETN
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OpaaTNPIOTNTA OTO AVOIKTO TTEBI0 KATA TNV TTPW-
TN Toug €kBeon atoug HR ouykpiTikd pe Toug LR
emipueg. H diagopoTtroinon autr) diatnprénke pe-
14 ™ Yopriynon THC kabwg oi HR trapoucid-
Couv TTOAU peyaAuTepn SpaaTnpIdTNTA, OPICOVTIa
Kal KGBeTn, o€ oxéon pe Toug LR, idiaitepa katd
N d60on 0,75 mg/kg, evw yia To WIN n diago-
poT1roinon auth diatnPRBNKe KUpiwg wg TTPog TNV
K&OeTn KivnTIKOTNTA YyIia Tn 66on 0,1 kair 0,3
mg/kg.

2UMTTEPACHATIKA, Ba PtTopoUoE va UTTooTNnPI-
XxB¢ei 6T o1 dUo PaIvOTUTTIOI TTEIPANATOlWWY TTa-
pouaiafouv BIOPOPETIKO TTPOPIA KIvNTIKAG Spa-
oTNPEIOTNTOG META OTTO XOPnynon Kavvapivoer-
OWV.

2UVOTTTIKOS TTivakag mapouaiaong tng emidpaong THC
kai WIN otnv kivntikny ouutrepipopd Twv HR/LR

EMuiwv
THR WIN
HR+LR| LR HR |HR+LR| LR HR
Vehicle Vehicle
0,75 ! ) 0,1 ! )
15 | | R 1

*TET, NENEA (O3EA768)
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The Effects of Cannabinoids on
Motor Activity in two Phenotypes of
Rats

O. Chouliara’, K. Antoniou’, A. Polissidis,
S. Goudas', Z. Papadopoulou-DaifotiZ, M.
Marselos’ and C. Spyraki2

1Depar’tment of Pharmacology, Medical School,
Universitg of loannina, GR-45110 loannina.
Greece; “Department of Pharmacology, Medical
School, University of Athens, GR-11527 Athens,
Greece

Key words: Cannabinoids, motor activity, rat,
phenotypes

SUMMARY. Differences in the motor activity of rats
exposed to a novel environment have been associated
with differences in sensitivity to psychostimulants. In
particular, animals that show a higher response to
novelty also exhibit a higher susceptibility to psy-
chostimulants as compared with those showing a lower
response. In the present study, we profiled the behav-
ioral response of two phenotypes (High responders -
HR and Low responders-LR rats) during exposure to a
novel environment and in response to A’- tetrahydro-
cannabinol (A°-THC) and a cannabinoid receptor ago-
nist, WIN 55,212-2 (WIN). Male Sprague—Dawley rats
were used and spontaneous motor activity was regis-
tered for 15 min using an automated system and an
open field apparatus (ENV515, Activity Monitor, ver-
sion 5, Med Associates). Rats were differentiated as
HR and LR based on their vertical activity. 20 days
later, the rats were injected intraperitoneally (i.p.) with
A’-THC (0, 0.75, 1.5 mg/kg) and WIN (0, 0.1, 0.3
mg/kg, n=9-12 rats for each drug dose of HR and LR
rats) and spontaneous motor activity (verti-
cal/horizontal) was registered. THC and WIN admini-
stration induced a decrease in motor activity at the
higher doses; an effect that was more pronounced
following WIN administration. HR rats displayed in-
creased ambulatory and vertical activity as compared
with LR rats. This differentiation was observed after
THC administration since HR rats displayed higher
scores in motor activity especially at the dose of 0.75
mg/kg. This differentiation was also seen following
WIN administration, as far as vertical activity is con-
cerned. The above results suggest that HR and LR can
be further differentiated in response to cannabinoid
administration.
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Emidpaon tng Oco@uAlivng kai Twv MeTaBoAiITwy
TNG 010 AviOov KOAov Tou KouveAiou

©.A. Wappd', I.X. Mmratgiag’, T.L. Peeters? kai M. Koutoopitn-

MNatradoTroUAoU

1Epyoxcmﬁplo dapuakoAoyiag, Krnviatpikry ZxoAr, ApiototéAeio MavemoTtiuio, Ogo-

galovikn, EANGG.

2Ep\(O(OTﬁplO TEeTTIOiWY Tou evrépou, laTtpik ZxoAr, lMavemoTtApio TG AouBaivng,

BéAyio
EIZAFQrH - zKONox

H Beo@uAAivn gival pun eKAEKTIKOG avaoTOAEQG
TWV QWOQPOBIECTEPACWV KAl XOPNYEiTal Kupiwg
WG PpoyxodiaoTaATIkG yia Tn Bgparreia Tou
dobuartog Kal TNG XPOVIAG ATTOPPAKTIKAG TTVEU-
MovoTtraBeiag. QoToéoo, katd Tn didpkeia Bepa-
Treiog pe Beo@uUAAivn €xouv avagepBei didpopeg
AVETTIOUUNTEG EVEPYEIEG OTOV AVOPWTTO Kal OTA
{wa. e autég oupTtreplAauBdvovTtal yooTpEVTE-
pIKEG BlOTOPAXES, OTTWG YAOTPOOICOPAYIKN) TTO-
Nivdpounon, €UETOG, OTTACUOG TOU OTONAXOU Kal
Oidppoia (1). H Beo@uAAivn petaoAieTar aTo
nmap ot 3-uebuloavlivn, 1,3-diueBuloupikd
08U kar 1-peBulofavBivn, n otroia TEAIKG pETO-
BoAiCetan oe 1-peBuloupikd o0 (2). Agv uttdp-
XOUV TTEIPAMATIKA OedOoPéva AvaQOPIKA ME TO
TTWG eTTNPEAZouV ol HETABOAITEG TNG BEOPUANIVNG
TNV KIVATIKOTATA TOU TTAXE0G EVTEPOU, EVW in Vitro
MEAETEG avagépouv OTI N Beo@UAAiIVN TTPOKOAEI
MN XOAIVEPYIKR XaAdpwan oTo KOAOV TOU KOuve-
AioU (3), 0TTwg emmiong oTo KOAov (4) Kal oTnv
KOAIKN) Taivia ivdIkou xoipidiou (5).

H mapouca epyacia oxXedIAOTNKE IO va HEAE-
TNO¢i n emidpaon Tng Be0@UAAIVNG Kal TWV PETA-
BoAImwv TNG 0TO avIOV KOAOV KOUVEAIOU Kai va
OlepeuvnBei 0 Pnxaviopog TNG dpAong TouG.

MEG©OAOAOTIA

2T10UG TTEIPaPATIOPOUG XPNOIPoTIoINenkav Tal-
vieg aviovtog KOAoOU (WNAKOUG €vOg €kaToOTOU)
KouveAloU. Ta TTapPaCKEUACTHATA QvapTIOVTAV OE
UBATOAOUTPO ATTOUOVWHEVWY OPYAVWYV TTOU TTE-

picixe OpemTikd OiGAupa Tyrode BOepuokpaciag
37 °C. H o€uyévwon Tou BpeTTIkoU UypouU yIvo-
Tav pe aéplo piypa carbogen (95%02-5%CO0s,).
O1 avTaTToKPIioEIG TWV TTOPOCKEUOOUATWY KOTO-
ypagovTtav o€ QuaIoypd@o d1a HEGOU IGOTOVIKWY
Huoypd@wyv. MeAETABNKAV OI AVTATTOKPICEIG TWV
TTAPAOKEUAOUATWY 0T B€0@UAAiV Kal OTOUG
METABOAITEG TNG aTTOUCia KAl TTAPOUGIa OPICHE-
VWV aVTOYWVIOTWV. ZUYKEKPIPEVA, WG aVTAYWVI-
OTEG XPNOIYOTTOIRONKAV O a-adpPEVEPYIKOG ava-
OTOAéOG @aivioAapivn, o B-0dpevePYIKOG ava-
oToA€ag TTPOTTPAvVOASVN, N AVTIXOAIVEPYIKH OUTIa
aTPOTTiVN, N OUVOTITOAUTIKI ougia eEauebuwvio,
KoBwg kol 0 avaoToAéag Tng ouvbdong Tou
povoéeidiou Tou alwTtou (NO) Ny-Nitro--Arginine
Methylester (L-NAME).

AMOTEAEXMATA — 2YZHTHZH

H Beo@uAAivn, 0€ OUYKEVIPWOEIG TTOU KUMAi-
vovrav amé 107 £wg 3x10° M, TIPOKAAETE HIKPNA
augnon oto Bagikd TOVO TWV TTAPACKEUACUATWY
TOU avIOVTOG KOAOU, €VW OE€ OUYKEVTPWOEIG ME-
YOAUTEPES aTTO 10*M Meiwoe TO €UPOG TWV OU-
oTTdoEwV Kal TTPOKAAECE OTABEPN Kal TTAPATETA-
Mévn ueiwaon Tou Bacikou Tévou.

H 1-pgbulo-gavBivn, n 3-pueBulrotavBivn kai 10
1,3-01ueBu-Aoupikd ofU dev au¢noav 10 Baaikd
TOVO 0€ Kapia atrd TIG CUYKEVTPWOEIG TTOU £EETA-
OTNKAV, EVW) O€ CUYKEVTPWOEIG UEYOAUTEPES ATTO
107 M MIUABNKavV TN XOAOPWTIKA evépyela NG
Beo@UAAiIvVNG.
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To 1-peBuAOUPIKO OEU OE TUYKEVTPWOEIG PEXPI
3x10™* M, eite dev eTTnpéace, €ite augnoe 10 Ba-
oiIké TOVO, €VW) O UWNAOTEPEG CUYKEVTPWOEIG
TTPoKAAEcE XaAGpwarn, n otoia ATav PIKPATEPN
€Kkeivng TTou TTPoKAAecav n Beo@uAAivn Kai ol
GAAo1 peTaPOAITEG.

21N OuykévIpwaon 10° M ol QVTOATTOKPIOEIG TwV
TTAPACKEUAoUATWY oTn 1-peburofavlivn, atn 3-
peBuAogavBivn, oto 1,3-O1ugBuloupikd 0L Kai
oT1o 1-pyeBuloupikd ou ATav 84%, 69%, 62% Kai
19%, avtioToixa, TNG avTamokpIong Twv Trapa-
OKEUAOUATWY OTNV idla OUyKEVTpwon Bgo@uUA-
Aivng.

H arpotrivn avraywvioTnke Tn GUOTIOOTIKN
evépyela NG Beo@uAAivng. AvtiBeTa, n xaAdpwon
TTOU TTPOKAAECQV €iTe n Beo@uUAAivn, e€ite ol
MeETABOAITEG TNG dIaTnPrBnke Trapoucia Twv
aOPEVEPYIKWYV Kal TWV XOAIVEPYIKWVY QvVTaywVI-
OTWV Kal Ogv €TTNPEACTNKE OUTE ATTO TN XOpPnH-
ynon efauebwviou oute amd Tn xopriynon Tou
avaoToAéa Tng ouvBdong Tou povoéeldiou Tou
alwtou L-NAME.
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KautuAes avrarrokpiong ToU amoUOVwWUEVOU avio-VTOS
K6Aou kouveAiou otn BeopuAdivn (@, n=8), omv 1-
peburoéavlivn (A, n=7), ormnv 3-ugburo-§avbivn (O,
n=6), aro 1,3-0iueburoupikd ofu (&, n=8) kai oro 1-
pebuAoupikd ofu (X, n=7). O1 Tiués ekppadovral % NG
HEONG LEYIOTNS QVTATTOKPIONS TWV TTAPACKEUAOUATWY
a1 BsopuAlivn. KaBe miun ekppdletar o mean+SEM.

O emKpaTéoTEPOG ATTO TOUG TTPOTABEVTEG MN-
XOVIOPOUG ava@oOpIKG HE Tn XAAOPWTIKN) evEP-
yela NG Beo@UAAiIvNG OTIG Agieg PUTKEG iveg gival n
avaoTOoATIKA ETTiOPACH TNG OTIC QWOQODIECTE-

paoeg (évCuua TTou O1IA0TTOUV TA KUKAIKGA VOUKAE-
otidla cAMP kai cGMP), n otroia odnyei TeAIKd
o€ augnuéva evOOKUTTAPIKA ETTITTESA TWV KUKAI-
KWV VOUKAeoTISiwv. H Beo@UAAiv, w¢ PN ekAe-
KTIKOG avaoTOAEQG TWV QWO POBIECTEPOCWY, EV-
OéxeTal va augdvel Ta evOOKUTTAPIKA ETTITTESO Kal
TwV 800 VoukAeoTISiwv. To yeyovdg, duwg, OTI TO
NO e¢ival ekeivo 1o o1r0i0 augdvel Ta evOOKUTTO-
pika emireda Tou cGMP, og ouvduaoud pe TO
elpnua autig TNG HEAETNG, OTI To L-NAME &¢ev
avTaywvigetal TN XaAdpwaon TTou TTPOKAAOUV T6-
00 n Bgo@uAAivn, 600 Kai o1 PETAROAITEG TNg,
odnyolv OTO GCUMTTEPACUO OTI N XOAGPWTIKN
EVEPYEID TNG MNTPIKAG OUCIiag KAl Twv METARO-
NTWV TnG €ival TTPOIdV TNG avAOTAATIKAG TOUG
emidpaong oToug TUTTOUG TWV PWOPOBIECTEPA-
owv TTou diaoTrouv To cAMP kai 6x1 To cGMP.
ZuptrepaopaTikd, To avidv KOAOV TOU KOUve-
AioU Trapouaiadel dlagopeTikA euaioBnaia atnv
emidpaan TG B€0UAAIVNG Kal TwV PETABOAITWYV
NG 1-peburofavlivn, 3-peBulotavBivn kai 1,3-
OIMEBUAOUPIKG OEU, evwy Bev eTTNPEAdeETAl ONUAV-
TIKG a1mé 10 1-peBuloupikd oflu. H Beo@uAAivn
MEXP! KATTOIO CGUYKEKPIYEVN TUYKEVTPWON OIEYEi-
PEI TNV KIVATIKOTATA TOU aVIGVTOG KOAOU TOU KOU-
VEAIOU, TTBavWG PEOW €VOG XOAIVEPYIKOU HnXa-
VIOPOU, VW 0€ PJEYOAUTEPEG OUYKEVTPWOEIG TTPO-
KOAEI PMETAOUVATITIKA, MN OOPEVEPYIKH, MN XOAI-
VEPYIKN XOoAdpwan, n oTroia gival ouykpioiun e
auTtr) TTou TrpokaAouv n 1-peBurogavBivn, n 3-
peBuAogavBivn kar To 1,3-diueBuloupikd  0&U.
Ymrépyouv evoeigelg 0TI N XaAdpwaon TToU TTPOKA-
AoUv n Beo@uAAivn kai o1 peTaBoAiteg NG oTo
aviov KOAOV ToU KOUVEAIOU gival ATTOTEAECUA KUT-
TOPIKWY AEITOUPYIWV TTOU TTUPODOTEI TO KUKAIKO
AMP, 10 evOOKUTTOPIKG ETTITTEOQ TOU OTTOIOU QU-
gavovrtar Adyw TnG avaoTaATIKAG £Tidpacng Tng
Be0@UAAIVNG Kal Twv PETABOAITWY TNG OTIG G-
0@OOBIEOTEPACEG TOU KATIOVTOG KOAOU.
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Differential Effects of Theophylline
and its Metabolites on the Rabbit
Ascending Colon

T.A. Psarra1, G.C. Batzias1, T.L. Peeters®
and M. Koutsoviti-PapadopouIou1

1Laboratory of Pharmacology, Veterinary Fac-
ulty, Aristotle University, Thessaloniki, Greece;
Gut Peptide Laboratory, Faculty of Medicine,
University of Leuven, Leuven, Belgium

Key words: Theophylline, theophylline metabo-
lites, ascending colon, rabbits

SUMMARY. Administration of theophylline (THEO)
may have gastrointestinal adverse effects. Experi-
mental evidence for the effects of THEO and its me-
tabolites, 1-methylxanthine (1-MX), 3-methylxanthine
(3-MX), 1,3-dimethyluric acid (1,3-DMU) and 1-methy-
luric acid (1-MU), on the intestinal motility is very lim-
ited. The differential effects of THEO and its metabo-
lites on the rabbit ascending colon strips and the
mechanism of their action were examined in the pre-
sent study. THEO, at concentrations from 107 to 3x107
M, produced a slight increase in the basal tone, while
at concentrations higher than 10* M it reduced the
phasic contractions and produced a sustained de-
crease in the basal tone. 1-MX, 3-MX and 1,3-DMU did
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not increase the basal tone at any concentration
tested, while at concentrations higher than 107 M, they
mimicked the relaxing effect of THEO. 1-MU either did
not affect or it increased the basal tone up to the con-
centration of 3x10* M, while at higher concentrations it
produced a relaxing effect, weaker than the one pro-
duced by THEO and the other metabolites. The re-
sponses of the preparations to 1-MX, 3-MX, 1,3-DMU
and 1-MU at the concentration of 10 M, compared to
the response of the tissue to THEO at the same con-
centration, were 84%, 69%, 62% and 19%, respec-
tively. The THEO-induced contractile effect was atro-
pine-sensitive, while the THEO- and its metabolites-
induced relaxing effect was maintained under non-
adrenergic non-cholinergic (NANC) conditions and it
was not affected either by the ganglion blocker hexa-
methonium or by L-NAME, an inhibitor of nitric oxide
synthase. In conclusion, the rabbit ascending colon
exhibits differential sensitivity to THEO and its metabo-
lites 1-MX, 3-MX and 1,3-DMU, while it is not signifi-
cantly influenced by 1-MU. THEO up to a certain con-
centration stimulates the ascending colon motility
probably via a cholinergic mechanism, while, as the
concentration rises, it produces a post-synaptic, NANC
relaxing effect, which is shared by 1-MX, 3-MX and
1,3-DMU. The relaxing effect may be due to cAMP
elevation mediated through the inhibitory action of
THEO and its metabolites on the PDEs present in the
ascending colon.
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H ToAu@aivoAn Kepketivny lNpokaAgi tnv ATtroiko-
oounon 1n¢ Oykompwreivng Ras kal Auto@ayikod
@dvarto oe Kapkivikd Kottapa Tou lNaxéog Eviépou
®. WaxouAia, . MouputlA, E. Oikovouou kai A. Mivrlag

Epyaotrpio MNovidiakrg PuBuiong, Ivotitouto BioAoyikwv Epguvov kai BiotexvoAoyiag,
EOvIko 10pupa Epeuvwv, Bao. Kwv/vou 48, 11635 ABrjva, EAAGG

>KOMox

Baao1féuevol og emdNUIOAOYIKEG HEAETEG KABWG
Kal o€ in vitro TTEIpAuaTa TTOoU avadeikvuouv TIG
TTOAUQAIVOAEG WG TTOAAG UTTOGYOHEVOUG QVTIKAP-
KIVIKOUG TTOPAYOVTEG TOU KaBnuepivou pag diai-
ToAoyiou, peAeTCapE TIG 1IB1OTNTEG TNG KEPOETIVNG
(3,3,4',5,7-mrevraudpoguAafovn) wg mlavo Ta-
payovTa xnueiotrpooTaciag otnv TpdAnwn f TNV
€CENIEN TOU KApKivou TOU TTax€0G evTépou. H kep-
oeTivn éxel derxOei OTI YTTOPEi VO TPOTTOTTOIEI TOV
KUTTAPIKO TTOAAQTTAQCIaoNO, TNV €mBiwon Kai
TNV KUTTOPIKA diagopoTroinan, Kabwg Kal va aTo-
XEUEI HOPIa-KAEIDIA yIa TNV EKONAWOT KAPKIVIKWY
101otATWYV. MNa 10 Adyo auTtd, e€geTdoauE TN ETTi-
dpaon TNG TTOAUQAIVOANG OE KAPKIVIKEG 1010TNTEG
KUTTAPWY TOU TTOXEOG EVTEPOU, KOBWG Kal O€ €va
in vitro cUoTNUA XNUEIOTTPOOTACIOG.

MEG©OAOAOTIA

Ta kOTTAPA TTOU XPNOIKOTIOICAUE €Xouv dla-
QOPETIKO TTPOPIA JETAAAQYWY KAl auTd PaG ETTE-
TPEWE va cuoxeTiooupe TN diagopeTik dpdon
TNG KEPOETiVNG OTa KUTTAPA QUTA MPE TIG ME-
TAAAQYEG TTOU QEPOUV KAl KUPIWG HE TIG PETOA-
Aayég oTo TpwTo-0yKoyovidio RAS, 1O oTT0i0
TTapouaiadeTal petalaypévo ato 50% TrepitTrou
TWV OYKWV TOU TTOXE0G eVTEPOU. TO ATTOTEAECHA
NG dpdong TNG KEPOETIVNG OTO OyKoyovidio RAS
MeAETABNKE Kal pe Tn BorBeia TnG xpriong ouoTn-
MATwv ouvexoUg ) KaTd GUVOAKN €KQPacng Tou
oykoyovidiou o€ avBpwTTiva emBnAIakd KUTTAPA.

AMOTEAEZMATA-ZYZHTHZH

Ta Treipduara £6ei§av 0TI Ta KOPKIVIKA KUTTApA
TOU TTOX£0G EVTEPOU €iXav JIAPOPETIKA guaiodn-
oia oTnv kepoetivn. H euaioBnaia autn egnyeital
KUPIWG PE TNV TPOTTOTTOINGN TOU KUTTAPIKOU KU-
KAou. H kepaetivn Aeiroupynoe avaoTaATIKa oTnv
eKONAWON KAPKIVIKWY IDIOTATWY TWV KUTTApWV
TOU TTOX£0G EVTEPOU. ZUYKEKPIPEVA, EUTTOBIOE: TN
dnuioupyia aTmoIKIWY o€ POAAKS Ayap, TN ME-
TAVACTEUON TWV KUTTAPWY € QIUTTPOVEKTIV KOl
TNV OpYyAvWan TOU KUTTAPOOKeAETOU. O peTaoxn-
HOTIOUOG TWV KUTTAPWY TOU TTAXE0G EVTEPOU ATTO
TO oykoyovidio RAS, kaBwg kai n atrahoipr] Tou
OYKOYOVISIOU TPOTTOTIOINCE TO ATTOTEAECHA TG
€MOPACONG TNG KEPOETIVNG OTOV KUTTAPIKG BAva-
TO. ZUYKEKPIYEVA, @AVNKE OTI TO OYKOYovidlo €u-
aigOnToTToIEl Ta KUTTOPA OTNV ETTAYOPEVN OATTO
TNV KEPOETIiVN MeElwPEVn Biwoiudtnta. H kepoe-
Tivn TTPOKAAEDE ETTIAEKTIKI) EAGTTWON OTA ETTITTE-
da TNG oykKoTTpwTeivnG Ras, evw dev €de1Ee €TTi-
dpacn oTn QUOIOAOYIKA, Un PETOAAaypévn TTpW-
Teivn. Me Tn XpAon €mayouEvou CUCTAUATOG TNG
ékppaong Tou RAS oykoyovidiou dei¢ape Ot n
KepoeTivn avaipei TIg 1810TNTEG TTOU TTPOoCdidel TO
oykoyovidio Ha-RAS ota kUTTOpQ.

EmimAéov, deifape TTwg n KePOETiVN ETTITAXUVEI
TNV AaTTOIKOBOUNON TNG OYKOTTPWTEIivNG Ras pé-
Ow TNG dpdaong Tou 26s TTPOTEACWHATOG. H KEP-
OETivn ETTAYEI QUTOPAYIKO KUTTAPIKG Bdvarto o€
KUTTOPO TTOU UTTEPEKPPACOUV TO oykoyovidlio Ha-
RAS. H ikavéTtnTa NG KepOeTivng va TTpoTiud yia
atroikodépunaon €1dIka TG oykoTrpwreiveg Ki- kai



Ha-Ras 1mpoo@épel otnv TTOAUQAIVOAN TO TTA€O-
VEKTNUO va PTTOpEi va xpnoiyotroinBei yia Tn
OTOXEUON TWV TUTTWV TOU KOPKiVOU TTOU TTPOKA-
AouvTtal atrd TNV evepyotroinon Tou RAS.
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