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Comunicazioni Orali e Poster

ANTIPROLIFERATIVE EFFECTS OF FERROCENIUM
ORGANOMETALLIC COMPLEXES

Gzl AL Colangelo D Vandone AL Crispino A S Osella D Viane L

‘Dip. Scienze Mediche, Facolin Medicina e Chourgia, Universua degli Studi del
Picmesite Onentaic A, Avogadre”. Novasa: 2Ospedale Maggiore della Cartié Jdi
Novara, ‘i Sirzab., Funzoe Tecn. Biof, U Nita “Federics 117, Napoli: *Dip.
Scieize ¢ Tecitalogie Avesizate, Universiian degli Studi del Plemonie Orientale “A.
Awugadro ™. Messandria

Ditlerent authors have been proposed the ferrocene derivate (Fel-
MHCHLL) wnd its corresponding Terrocenium salts (Feditns [CiHd, )X
as antiproliferative agents. These moleaudes showed a direar correla-
tion between antitumor activity and the effects produced on DNAL In
this study we have evaluated the effects and mechanism of action of
the ariginal ferrocenium salt decamethyl-lerrocenium tetralluorobaorate
(DEMFc) in comparison with four other ferrocenium tetrafluoroborate
sults (ferrocenium: 1, -dimetylterrocenium; ferrocenivum-boronic acid
and ferrocenium-carboxylic acid) and with ferrocene. The chemical sta-
bility in aqueous bulfered solutions was measured by UV-vis spec-
troscopy. The cellular etfects of the compounds were determined in
MCF-7 wumor cell line. We measured the antiproliferative effects, assayed
by dye exclusion and MTT wests, and the amount of oxidative damages
on DNA, determined with flow cytometry analysis (FACS) for the spe-
citic Muorescent probe 8-oxo-guanine. We have confirmed with elec-
tronic spin resonance (ESR) measurements that these cationic com-
pounds react in buffer saline produding oxygen radical species.
DEMEFCT showed the highest eytotoxic effect G, 1G5, 37+4 microd) and
dose- and time-dependent antiproliferative cffects, in a3 - 100 microM
range. This complex showed a dose-dependent abiliy to produce oxida-
tive DNA damages in a concentration range of 107106 M. Our data
demonstrate tat ferrocenium derivate molecules posses antiprolifera-
tive elfects bused on their cupacity 1o generate oxygen aclive species.
This radical mechanism of action ol these complexes is likely related
1o the initial oxidation stare (I of their central iron wom and exerts
its elleas by producing DNA damages.

EEFFECTS OF COMBRETASTATIN ANALOGUES ON LEUKEMIC
CELL LINES AND NORMAL HEMOPOIETIC CELLS

Grippi P Simemi 1 2 Grimaudo S5 Crosta L2, Di Cristina AL Ajello G2
schutves MR Gebbia N Invidiata F£9 Meli M2, Dusochet L3, Hamel F e
Tolomeo M4

Copsuizin Ji Ricerca sl Risehio Biolugico i Agricoltura (Co RiBiA:
SDiprarimenio di Scienze Farmacedicbe, Universita i Ferrara; SDivisione di
Ematofogia Policlinico, Vairesita Jdi Paieriio: ‘Dipartintenio Farmacochiniico
Toxsicologico ¢ Riodogica, lmpersita di Peiermo, “National Cancer Instituie al
Froderick, National Iasistutes of Health

Combretasttins are natwal antinitotic agents isolated from the bark of the
South Alrican tee Combretun cailfrum. Among these compounds, com-
brotastatin A-4 possesses an interesting anticancer activity, With the aim
1o find new combretastatine derivatives endowed with potent evtotoxic
activity on cancer cells we synthesized two new series of combretastatin
(CA-1 1 analogues. The alkenyt motf of CA-1 was replaced cither by five-
membered heterocyclic Gsoxazoline or isoxazole) or by six-membered
ving tpyridin or benzene). The new compounds have been evaluated tor
their effects on tubulin assemblay ard tor cytotoxic and apoptotic activi-
ties on different normal sad leukemic cell lines. Five compounds demon-
strated an arractive profile of eviotoxicity dC30< UMY and apoptosis-
mducing activity but poor antitubudin activity. In contrast 10 CA-i that
caused a block of cells in M phuse of cell evele, the isoxazoline deriva-
tives caused 2 block in G2, suggesting that these compounds could et
on targets different from the mitatic spindle. Interestingly, isoxazoline
derivatives were active in apoptosis resistant and BCR-ABL expressing
K362 cells iblastic crisis of chronie myelogenous leakemia) and in muol-
tdrag resistant (MDIO HLOO-R and K362-ADR cells These compounds
showed 2 low cviotoxicity on normal hemopoietic stem cells. Isoxazoline
dertvatives caused a marked dismaption of the mitochondrial potential AY
anddapeptosis induced by these derivatives was, inpan, inhibited by the
caspase-d inhibitor Z-LEHD. Morcover. the apoplotic activity of isoxazo-
line derivatives was decreased in presence of the Fas-blocking antibody
7134, This indicates that these derivatives trigger apoptosis activating both
the mitechondrial pathway and the F s-L pathway. In conclusion, our

eten Crneer the cresinead aloestionn cd the el anatif of CALT can e

DEVELOPMENT AND VALIDATION OF A NEW
HPLC-FLUORIMETRIC METHOD TO DETERMINE EPIRUBICIN
AND ITS METABOLITE EPIRUBICINOL IN DOG PLASMA

Gionzi M., Cantim A, Mcucet V., Soldani G.

Pharmacoiogy and Toxacofogy Section, Ixpartment of Vetevistary Clinies, Do
of Pisa. Pisa ituly

Epirubicin (EPD is a semisynthetic derivitive ol doxorubicin, an ay;
cydline widely used in human medicine as anticancer drug, Cat
dogs are frequently affected by mammuary cancers. Tn this discay
gical treatment has an elective role but, in the few pust vears, chec
apy has progressively substituted the old invasive methied. Since some
drugs are highly toxic, monitoring drug concenirations during themps
is widely recommended 1o avoid severe adverse etfeds The preses
study describes o rapid and simple HPLC method, validated according
to the EMEA guidelines on validation of analytical procedures, to dews
EPI und epirubicinol (EPlol) in dog plasma. Four mongrel female dogs
3 - 4 years hold, 20-25 kg, were administered 2 mzAg IV EPL Blood was
collected at different times and plasma was extracted. The mohile phae
consisted in NalLPO, 50mM 7 CH,CN 653:35 v/v plL-L00, the dewecs
was set at 480 nm and 560 nm or excitution and emission, respectie:
ly. The flow was 1 mlZmin, atenouation 0004 AUTS, column wi
Spherisorh OYDS2 C18 130 mm length. S00 ul of dog plasma were mised
with internal standard (daunorubicin 10 pasmb added with 366 g
Nu,HPO, 0.2 M and shacked with 3 mi of CHCL-CHOH 93:10 viv by
20 minutes. After centrifugation, the organic phase was picked ap and
extraction repeated twice. The organic layers were collected and dr
250 pl of CH;OH were added and 20 pl were injected onto FIPLC, The
LOQ and LOD for EP1 and EPlol were 10 and 3, 1 and 0.5 nz/ml, respec
tively. Recovery was 85.5£2.5 % (SF) for both substances. Predision anc
accuracy were within 10 % Repraducibility was assessed by means of
inter-laboratory tiials. EPLconcentration reached a platean after 30 nin
while EPlol concentration was under LOQ Tor the Tirst 30 min and seee
to Cmax (47 ng/ml) aficr -1 hours. 8 Hours after the administraion, F

was under LOQ, while EPIol wus detected also after SO hours. As PPl
scems 1o he the main responsible of cardiotoxicity. this method conid
he used to asses the EPT and EPlol plasina concentrations in dog plis
ma 1o avoid the severe adverse effects due to this anticancer-dmug.

ANTITUMOR EFFECTS OF CURCUMIN, ALONE OR IN
COMBINATION WITH CISPLATIN, ON HEPATIC CANCER CELLS.
ANALYSIS OF THEIR RELATIONSHIP TO IL-6 PRODUCTION

Labbozzetta M., Cadna V.. Notarhariolo M| Poma 1, Maaricl A, Cenello M
D' Alessandro N

Dipartimento di Scieize Furitdeologiche, Unnersita di Palermo, Dady, st &
Biontedicing e immimologia Molecolare “Aiferto Monroy™ CNK. Paierme, lial;

Curcumin (CUR), a polyphenohe compaund extracted Trony dizomes of
Curciona species, is endowed with potentially interesting wnti- inflanm
tory and anti-tumor properties. We have shserved that CUR can exer <ig-
nificant growth inhibitory and apoptotic effects in different human hope
tocellular cancer (FCCO) eell lines. like the HepG2e Huat 16 and HAZZIAGH
ones. Further, CUR sensitized HAZZTAGH cells o the anti-mor wnd
apoptotic effects of cisplatin. Since intederence of CER with antolopows 11
G prodluction by wimor cells may contribute o eaphiin these offects ' we
investigated in detail this aspeet. At difference of HepG2 or Hubi6, by
ELISA deteminations, HA2ZEVGH showed to seerete 1610 Tioge
(16.8 ng 100 cells 24 I, Curcumin actually decreased this producion. b
down-regulating, likely thiougls mhibition of constitutive NEKB expas
sion and in a caspase-independent way, -6 mRNA. Flow oviomutry
ses showed that HA22TVGH cells express the gp 136 subumit of
receptor at their surface. For the 116 seceptor o subunit, the cells she
1o procuce the mRNAs of ot its reembrane and sohibde fomn Howese
the corresponding proteins were ncither expressed at the coll sufee e
seereted, as shown by flow cytometry and ELISA asays, In MTT aeays
expected, incubation with o neutralizing anti-IL-6 antibdy for up o 7¢
did not signiticantly affeet the growth of HAZ2T Y GH ecdis or sen
them to cisplatin. Also veatment with an effective snti-11-6 antisens
oligodcoxynucleoticle failed o produce this result. Overtl inlubition of 21
autocrine 11-6 loop does not appear to explain the dircct antitumor effods
of CUR in the HA2ZTVGH madel of THCC, However, since release of i
6 by tmor cells appears to be frequent in HOC, especidly in its mon
advanced stages 2 CUR administration in this wimor might benelicial alo
to contrast the adverse systemic effeas (eg. cachexin of the eviokine
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BIOLOGICAL EVALUATION OF COMBRETASTATIN ANALOGUES

Pag Tron GG, Copgioks BB Sorba G, Canonico PL., Genazzani ALA.

Dipariiiento Jd§ Scienze Chimiche, Alimentari. Farmaceutsiche ¢ Farmuacologiche,
Urizensitae del Piemonte Qrientate. Norara

Combretastatin A« is an inhibitor of wbulin polymerization that has
recently entered clinieal trials as an antitumoral agent. Indeed. this agent
has been shown 1o display a seleaivity for neovascular formations,
thereby causing ischemia in the neoplastic structure. Combretastin Ad
is poorly sotuble in water and has therefore entered clinical trials as a
phosphate sadt.

Chemically, combretastatin is a relatively simple molecule, with two sub-
stituted phenyls linked by an olefin bridge. The olefin bridge can exist
in hoth dis and trans conformations, and only the former is biological-
Iy active. In light of this, we have synthesised and tested 4 series of com-
pounds that present 4 furazan ring bridging the two phenyl groups. In
ponciple, this modilication should lock the molecule in the cis confor-
mation. Furthermore, we have also attempted to generate hybrid mol-
ceules that contain both combretastatin and nitrogen mustards.

To test these compounds, we used SH-SYSY neuroblastoma cells as a
model, and analysed cytotoxicity, tbulin polymerization, caspase-3
activation. and cell evele maodifications. In this model combretastatin
Wwits @ potent cytotoxic agent. with an [Cy; of 1.5£0.28 nM. Although
most of the compounds synthesised lost significant potency compared
o conbretastating we found that cis-locked compounds presenting a
mela aming or hydroxyl on ring B displayed a 3-fold increase in poten-
¢y compared ta combretastatin, Similarly, we found that bridging com-
bretstatin and chlorambucil with an ester chain yielded a compound
displaying increased potency compared o combretastating, All these
compounds acted by inducing apoptotic cell death. as shown by cas-
pase-3 activation . by producing w selective G2/M block and inhibiting
microtubule polymerization.

ROLE OF STAT3 IN THE RESPONSE OF HUMAN BREAST
CARCINOMA CELLS TO DOXORUBICIN

Ravizza R Gariboldi MUB L Terni 1L Zacchia DL Moni b

DS Pharmuacology Section, Vieenity of nsubric, Brsto Arsizio (VA)

Nignal transducer and activator of transcription (STAT-3 is reported o
plav . role in oncogenic transtormation and 1o be constitutively activated
in 4 number of malignancics. Interestingly, some of the genes modu-
lated by STATA encode antiapoptotic factors (Bel-x,, Bel-2), suggesting
aninvolvement of STATS in drug resistance. In the present study. we
evafuated G whether the response of human breast cancer cells
CHBCCS) 1o the eytotoxic agent doxorubicin (DOX) is affecied by STAT3
activation: and thy whether STAT3 downreguiation can sensitize HRCCs
o the action of this drug. STAT3 protein levels (hoth in baseline con-
ditions and following DOX treatment) were determined by immunoblor-
tng in four HBCC lines (MCF-7, SK-BR1. MDA-MB-231 and MDA-MB-
W8 STATS activation wus determined by measuring the phosphory-
fation state of the protein and its nucleocytoplasmic ratio. The antipro-
lilesrive and praapoptic effects of DOX were evaluated by the MTT
assay and by the TUNEL reaction followed by How cytometric analy-
stscrespectively. The Iollowing 1€, values were obtained upon 72h
exposure o DOX: MCEFT 330294 17.01 nM: MDA-MB-231 503.56£51.32
nM: MDA MB-908 163219.29 nM; SKBR-3 77.1123.09 nM (MeanzSD of
-9 mdependent experiments). No correlation was found between 106,
vilues and bascline expressionsuctivity of STATA; rather, DOX eyio-
toxicity seemed 10 be inversely refated o the abilitv of the different
HIBCCs o upregubate STATS following treanment, indicating that STAT3
activation conld be an e response to drug treatment, aimed at pro-
mating cell survival and resistance. When such activation was prevented
by co-mcubating the cells with the tyrphostin AG494, inhibiting the cat-
alytic activity of JAK kinases that aa direcdy upstream of STAT3, the
response 1o DOX was potentiated in some HBCCs. We conclude that
downregulation of STATS could represent a novel approach e HBCC
chemosensitization 1o DOX.

Parally suppored by MIUR, PRIN 2003

ANTITUMOR EFFECTS OF THE GRAPE STILBENES
RESVERATROL AND PICEATANNOL ON MULTIDRUG
AND APOPTOSIS RESISTANT HL60 LEUKEMIA CELLS

Perri 1D, Alnimo A, Notarbartolo M | Labbozzetta M., Ponu P Grosta 10,
Grippi F?, Gebbia N D 'Alessandro N

Digartimento di Scienze Farmuacologiche, Universitae di Pedermo, Ialy, iGons =i
di Ricerca su Rischio Bivlogics in Avricoliura, Palermn, luly

The grape stithenes trans-resveratrol (RES) and trans-piceatannol (PIC
have promising anticancer and other therapeutic properties. PIC diffes
from RES tor an additional hydroxyl group and probably represents an
active metabolite of RES in humans. Since few studies have diccctly com-
pared the antitumor activities of RES and PIC, we examined their elfecs
in the HLO0 leukemia and, as an especially new issue, in its multidnig
resistant variant HL60R. HLGOR overexpresses P-glycoprotein (P-ap) and
also the principal Inhibitory of Apoptosis Proteins L RES and PIC exhib
ited dose-dependent growth inhibitory effects (as shown by MTS or
cell viability assays). associated with induction of cell death texamined
by flow cytometry analyses of DNA fragmentation). in both cell lines:
interestingly. HLGD was somewaty more sensitive o RES G MTS assays,
the 1Cy, of RES after 48 h was 35.5 pM and that of PIC 61 pM) and
HL60R 1o PIC (RES and PIC ICy, were of 86 and a7 pM, respectively, in
this cell liner. P-gp did not appear 1o influcnce these activities of the
compounds, since co-incubation with the P-gp inhibitur verapamil du!
not significantly change their antiumor cffects in cither cell line. Further,
RES or PIC exerted additive or sub-additive antitumor effects when
combined witl: the P-gp substrate doxorubicin in HLGOR or TLG0, Finally,
treatments with the thiol donor N-acetyl ¢ysteine or with the inhibitor
of glutathione synthesis buthionine sulfoximine reduced or increased,
respectively. mainly the antitumor effects of PIC, rather than of RES.
the cell lines. Thus. a pro-oxidant mechanism may be relevant in PiC
antitumor activity in HL60 and HLGOR cells. In canclusion, these results
underline the antileukemic activity of the grape stilbenes, also sug-
gesting thar their use. in particular that of PIC, might be of benedit also
in conditions of multidrug and apoptosis resistance. Further experi-
ments are needed 1o see whether the present results may have a wider
applicability and o better explain their mechanistic aspects.

P Nowrbartolo M., Cervello M. Dusonchet L, Cusimano A andd IYAlcsandio N,
Cancer Lett 1800 91-101

ON THE REDUCED CARDIOTOXICITY OF EPIRUBICIN: FROM
GLUCURONIDATION TO IMPAIRED CONVERSION TO TOXIC
SPECIES IN HUMAN HEART

Salvatoeelli B, Menna Pl Cascegna S., Minouid G

G dAnnunzio Iniversity Schoul of Medicine. Degiartment of g Scicnce and
Center of Excellence on Aging Ce SA. Chieti

Clinical use of the anticancer anthracycline doxorubicin (DOX) is limited
by cardiomyopathy upon chronic administration. 4-Epidosarubicin (epin
bicin, EPI) is credited with reduced cardiotoxicity, reportedly hecase glu-
curonidation by hepatic UDP-glucuronosyltrnsferise 2087 Facilitates £
elimination in bile and unne. We considered that EPE carclintoxicity could
be limited also by its inherent resistance to reductive hioactivation 1o tox-
ic species like sceondary alcohol metabolites and reactive vxygen spedies
(ROS). Because animal mexdels of anthracycline metabsolisny are limited by
potential pitalls we assessed DOX and EPEmetabolism in hungzan myocard
um. Sl myocarclial biopsics were obtined from patients undergoing aoe
o-coronary bypass grafting and exposed to 1-10 g™ EPE or DOX, cone
centrations similar 1o those found in patients” plasma shordy after bolus
s of either drug. Anthracycline metabolites were measured by HPLC, and
ROS were measured by adapting the dichloroftnorescein assay o studies
in whole tissues. DOX and EPE exhibited similar uptake and woeumalz-
tion in human myocardiom (mmolsy wet wiial - 17202 8 2146,
13.920.4 ps 15.82] tor DOX ©s EPL at [ uM or 10 UM, respectively
Secondary alcohol metabolites were detedted vnly at 10 pM anthecydling
however, EPI formed less alcohol metabolite than 1BOX (amolig wet wasd
h : 0.0320.002 5 0.00£0.002: n=6, P< 0.691) Kinetic studlios showed et
this was due 1o an impaired affinity of EPI for cvtoplasmic reducrases
ViR (mlimg prot! min s LIKIO o5 A0 Ctor EPEzs DOX) DUX
increased the myocardial levels of ROS by 932 83% and 179402 1 1 and
10 UM, respectively: in contrast, EP@ had no activity at either concentration.
Subceliutar fractionation showed that this was duc o a Timited aceess of
EPI to mitochondrial reductases. These results show thar EPEexhibits alicred
cellular atficking and reduced conversion 1o toxic species in human hea,
and serves guidelines for improving clinical use of EPEbeyond “the more
glucuronidation-the less cardiotoxicity™ concept. Morcover, the modd
adopted in this swidy is suitable for sereening the metabeohe determinants




