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EFFECT OF OLIGOELEMENTS AND PHOSPHOLIPASE A; ON TUMOR
CELL GROWTH AND INDUCTION OF APOPTOSIS. IV FITRO STUDIES.

E.Crescenti, M. Crod, B Bergoe®, A Crescentl, E. Rivers®. Fumdocidn ‘Dr. Ermesio
Crescennt ', *Facsltad d¢ Farmoda y Blogwimice, Universided de Buesas Aires,
ARGENTINA

Atwe . In the present work we investigated the dinect action of Ay phospholipase
and the oligoclements Zn, S and Mn (0-PA2) on in wire cell proliferstion and in the
induction of speptesls in malignasd cefls. We also comparsd ikis action with the effect
produced in normal cell lines.

Mithods: Cellalar suspensioss from chemically nduced mameary carcinomas
were cultured in soft agar and the effect of delferent doses of O-PA; were jested by
evalmating colony formation. In other sol of experiments, cell Enes derived from diverse
bwman neoplesias o5 well a3 mormal, nol transformed epithelial celis, were chalienped
with O-PA; at concentrations from 107 to 107 gl and proliferstion was evaluated by
differer methods. nduction of spopiosis was [svestipaied in experimental carcinomes
developed in control animals eod in tumors from rats trested in vive with O-P4; The
mbnm of apopiotic cells was evalusied by employing immunohistochemical

Resuits: Duta chinined in wirs with all neoplastic cells indicate that O-PA,
produced & doss-dependeni inhibstion on cell prolifertion. The maximal inhibiiory
responee obwerved was 30% (p < 0,01 versus control cell cultmres) with slight &fferences
amnng the differens cell lines. Whea sormal cells were tesicd, although noi significani,
an incresse i cell proliferation was cbixined with lower O-PA; dossz In the
experimental carcinomat, studies of spopiosds indicated & significent higher number of
spopictic cells (m all he tumors from s pretresied with O-PA;. On the contrary, in
tamors from control rats, onby o low sumber of spoptotic cells were observed and
exclutively in the Sroma

Conclusionr: These: resulis chearly demonstrate (hat O-PA; treatment exeriy §
irect action on tumor cells. The final response of this offect is a significant inhibition on
el proliferation that may be comsequence of an induction of apoptesis andior cell
differentiation. This effect proved o be a &ferentisl sction on transformed cells. mol
whserved in normal ced] lines.

ANTITUMORAL ACTIVITY OF A NEW SERIES OF %4
DHYDROBENEO(AMCARBAZOLES

G. Mamis, C. Cocea, E Rivera, G. Cricco, A, Segall, H Pappa, R Cassubon, R. Carg,
M. T. Pizzomo, B._M, Befgoe Foculty of Pharmacy and Blochemisiny Buenor Aires

Aim To syaibesive drugs with antitumornl activity, The overlapping of three-
dimenzional mructuzes of 1,8-dibydrebensoiajcarbarole (DHBC) derivatives over the
struciure of 4-hydroxymonifen (-0H-TAM), by memns of (he MDL CHEMLAR 11.0
compuistional program, shows & reascesbls sractural amd spatial resemblance. This
finding rafsed the hypothesis of thelr possible asiitumoral acthvity, simdlar wo that of
tamaooien (TAM).

Methodr: A sumber of DHBCs (¥ in all) with an alky] chais and & second s
nitragen a5 sotstifuen were symihesized in our Bborsory and thelr possible anti-tumarsl
activity lestad by means of: 1)} competitive radioligasd ssays 1o deiermine relative drug
bincling affinity for the estrogen recepior of posi-partam rabbit wieros (RBAY 2) B whe
studies, giving the synthetic drugs subcutazeously (1 mg'kg day) to Sprague-Dawley ra

experiments employing the wmdt agar chonogenic technlbque.

Rexulta: 1) BBA for the estrogen receptor were similar to that of TAM (004 &
0,02} for sl compomnds; 1) oaly three ymibetic sructures showed important antitumoral
sctivity and indueed tumoral regression smilar o TAM (33, 44, 41 vermm 48%,
respectively, p WE), and 1) thess three componnds also produced in viro ishibdieny
effect on cell proliferation (p < 0.05 versus control). Temor growth rale of regressed and
nos regresed fumors was emilar that TAM. Survival of these treatod ras was dmilar 1o
obiained for TAM Histopathalogical sudies demonsirated imtralumoral pecrosis and
whwence of hepatic and remal injury or other tovdc effects,

mm.-wﬂmmuhmqumm
thowed affinity for the estrogen recepior similar s TAM, the resulss of in wvo and in
vitro experimenis confirmed the crocial role of hydrooy] groups in the moleculs and of
the imteratomic distamce between them, similar to thai of estradiol, a5 well as the
mecessey presence of the sminoadkyl chain oo the anoplar N stom  Further
imvestigationss would be impemiant in view of & promdsosy feture for mammary umor
theragy of the thres DHECs derfvatives with antiemend activity.
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Afms: ) To imvestigate the chemopreventive elfect of in Wie tretment with (0
Pl combination of oligoelements Zn, Se, Mn (15 japig) and A; phosphodipass (0,
pgkg) oa the induction of mammary tumors im rats; b) To determéne in wvo effect of
treatment with O-PA; om rals beiring tumons

Mﬂmmmwwmim of three doses (30
mgKg BW) of N-Nigreo-N-methytonea (NMU) to infired Sprague-Duwley famale ran
aged 50, B0 and 110 dove oid Experimest were camied ouf under two differess

mﬁm:nhmwufmmﬂﬁﬁM,mmmMm.

twa batches, treated and controd. Basch treated rats was daily s injected with O-PA; ed
this treatment condinued during entire carcinogenesis process Batch control daily
toceived s 0.9% MaCl For malignamt carcinomas, the following parameters were
determined: Lateacy persod, LP (daysh, mens tumor sumber per raf, oy, and fumer
mﬂmﬂqmmcmdmummmmhnq
ip-hNMU indoced mammary tumors were so daily injected with O-PA;, Consrol jgroup
recoived daily sc 0.9% NaCl. Tumor growth rate and mean survival were determined in
O-PA; trested and control rats.

Resuits, g) LP did not show significant differences for both batches: (126 & 14}
ot decroased significantly (| versus 4.2 £ 0.8, p < 0.004) and T1 decresssd dramsatically
(10.1 versus 912, p < 0.001) in trested versas control rais, respectively. Mesn survival of
treated batch increased significantly (384.5 and 205, respectively, p < 0.0004). b) Growth
‘hemors rate: in irested animals was siower than in control ones. Mean survival of trested
rats wid gnificantly higher than control (265 versus 205, p < 0.0012). Hisiopsthological
stodies showed an important quantity of mest cells majority depramutated and the
presence of hymphocytes, macropheges and cosinophyles cells. Immunohistochensical
mmmmmmamhmﬂmimmmm‘
Emmune respense, with intratumaral presence of =T~ Helper lymphocyies witk respect o
cther lymphocyles j

Conclesions: In vive O-PA; trestment dering mnitiati
sizps exeris an inbibeiing effect on chemical g For establiched tumory
prowih mis was kow in animals under O-FA; trestment. In both experimental conditson
& gignaficant incresse in survival tine and an imporiant clinicsl improvement in O-PA.
treated animals were evident.

P50 TRENDS IN SMOKING PREVALENCE AND LUNG CANCER

MORTALITY IN POLAND

Witold Zatodski, Jerzy Tyezyfsld, Kryssiol Prswolnigk Center o
Cneology, Department of Epideriology and Cancer Prevention, Wersas
Poland

Alm; To evaluate trends and patterns in lung cancer maortality in Poland and
1o explain their possible association with changes in tobacco use indicators.

Methods: Analyzis of annual standardized and age-specific lung cancst
mortality rates by sex and of smoking prevalence rates by sex for specific a2t
groups {rom the nation-wide randomized sorveys cammied out in adl

population. )

Results; Lung cancer is still leading cancer in male population in Poland an
the second frequent cancer site in women, An overall lung cancer mortality i@
males in Poland was increasing from the begining of 1960z to the end of
1980s. In 1%90s no further increase was observed, Some decreass of cance’
mortality has been recorded in young adults (aged 20-44) since the beginning
of 1980s. In the middle-aged males (45-64), increase of mortality has bees
stopped by end of 1980s. Lung cancer mortality rates for older males (65 ax
over) have grown in the entire time period. Positive changes in lung cance
mortality have not been noted in female population. Trends in fung cance
mortality reflect changes in tobacco smoking i Poland, The followis
changes in smoking behaviours among men are considered to explain B
halting of increase in lung cancer mortality in young and middle-aged me
(1) almost two-fold increase in percentape of never smokers, (2) substantis
increase in ex-smoking ratss, (3) considerable decrease in daily smoking rates
especially among young age groups. Although there are no dgnificant changs
in smoking attitudes in all women (beside increase in ex-smoking rates), #
have observed decrease of daily smoking in young women. It can influen?
upon lung cancer mortality in this population in coming years.

Conelusion; Comparison with other CEE countries shows that implemestird
of the national tobacce control programs and policy can be effective metbs
1o stop the epidemic of tobacco-related cancer in CEE in coming decade.
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ACTIVITY AND FAVORABLE TOMICITY OF STEALTH LIPOSOMAL 161 ACTION OF OLIGOELEMENTS AND PHOSPHOLIPASE A; ON THE

DOXORUBICIN (DOXIL) IN A POPULATION OF HEAVILY PRETEEATED ENHANCED TOLERANCE TO TREATMENT WITH HIGH CYTOSTATIC

PATIENTS WITH SOLID TUMORS M jahanzeb, C. Framkel, M. Elkersh, A. DOSES.
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T_h!ngul‘ agents in liposomes is i increase their mf\:h:n *;mam.wmmgamm

lhe STEALTH lipesome Dol {Sequua Pharmaccuticals, Mealo Park, California) from
other covenlional liposomes & the addilion of a coating of methoxypalyeiylens ghveal
{MPEG]) to the surface of the liposoma. This coating; provides o steric stabilization effect
therefore allowing the STEALTH liposome to bypass the body's immune system. This
profongs the circulstion Linse of the STEALTH liposonse by os much s ten times that of
a conventional liposome. Over the [232 14 months 2% patients with metsstatic disease,
refraciory o comvestional therapy (16 bresst, 3 prostate, I ovarian, 2 kmg |
mesolhelioma, | endometrial, | colon, | poneress, and | bepaioma) were treated with
Diowmil 41 - 50 mgfmg’ evesy four weeks. Conplele blood counts wers followsd weekdy
for § vwoeks then monthly and as nesded. 20 patients recsived two courses or more and
were considered evalushle for response. 7 palents were chemo aaive (5 breast, |
wcsotheioma, | hepatomna) b otfsers had reesived § - § courses. 4 patients had received
Doxorubicm as pror therapy. Median number of metastatic sites was 2 (1 - 4 range).
Tencity datn is pvailsbie for 73 eyches of roatments in 28 patients {range | - § eyeles),
Leukopenia was mild with no grads 4, § grade 3, 16 grade 2, and & grode |, toxicitics
wilh a delayed nadir (median time Lo nadir 3 wesks) range | - 4 wesks, Mo grade 4
ameinta ood only 2 grade 3 ancmias were observed.  There was no grade 3 or 4
thrombocytopenis. There wad no alopecia. Four grade one and ono grade two palnses
plamiar erythrodysesibesia was observed.  Five patients had nauses, three patisnts
experienced emesis, of which two were delayed.  Five pationts expersenced mald
mucositis, 3 patients experionced constipation and 2 experienced dinrrhea. There was
o alleryie reaclion, and ons rish observed  Two patienis complained of lethargy, 2 of
vecalmess and | of fatigue. Other infrequent side effects included peripberal neuropatlry,
hypotension, shoriness of breath, chest pain, cough, and leg cramps. O 20 evaluable
pitassila e saw 3 pariial responses, 3 patients demorsiroied a cliical benefit response,
110 el progressive desease, and 4 are loo carly for asscesment. Patients with stage four
disease. rolraclory to mamy ihernpies, shewed elinical improvernent and mild boicity
whilc on Doxil. a the fidere and aller further sidy Doxil may prove 1o be more
affective without Lhe Lroabliog sids ellocts as s paront compoand Doccerubicin.

Cyclophosphamide,

treated with sc duily administration of O-PA; versus control (daily sc NaCl). Range of
CMF doses wsted in different baiches coversd from | w0 20-fokd the dose used in beman
patients with breasi cancer, For in wire experimenis, differeai cxl] Hnes derved from
hesman pancrestic carcinoma and from normal mammary cpsibeclhen were employed
Cells wers cultured i appropiate suplessesiary modivm end grew in suspestions or
menolayess ln sccord with ils charscteristics. S-fluonemeyl (3FU) was temied in

igni higher survival in cesied ras
versus contred, Even with very high doges of CMF (14 io 18-fald dose used | brimans),
data indicaie » significand difference versus contmol non OPA; resied rats (p < 0.000)
Macroscopic ohservation af collsteral effects, as far discodorativs and gui hemerrhage,
werz milder in all O-PA; ireased animals Hissological stodies disclosed that renal nabssde
kesions, cemtrolobuler hepais: sieaionis and diverse degrees of bone mamow aplasis were
presenl in mts and were invariably milder in O-PA; treated amimals. Tresied muis also
sixrwedd less gevere bone marvow aplasta, sepais and incidence of mabignent secondary
bammors, &8 Mukeovias fr vitro resubis demonsirwiod thai in botk, normal and tomor cells,
5-FU prodeced @ dase-dependent effiect on cell proliferation with an ECy, value of 10
pM. This cylostatic effect was significantly enhanced by O-PA;  pre-trestment in
traneformed cells and was oheerved mi lower 5-FU doses. In comtrast, O-PA; exeried on
normal cells & profeciive effiect. Af lower doses cells showed the same patiern prowth as
comtrol, while st 100 M s significant mumber of vishle cells remsined after SF1
tremtment.

Conacluvians [l vive siadics demanstrate the protective immonostirlan: sction
of O-FPA; o raiy receiving large doses of combined chemotherapeutic drogs with an
importani enhancement of toxic tlerance. [ witro romults confirmed this effect and
demonsiraie that the mechamism of this sction is also doe w direct sction o8 eormal end
ecoplsic cells O-PA; acts magnifying the criosatic cffect on mmor cells and
stirmulaiing the prolsferation of normal célls
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ANTITUMORAL  ACTIVITY OF A
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Y. RS w56 163 Imexon Decreases Leveis of Gllathions Reductase tGSH-FI;
adivity, Glutathione (GS H) and Gltathione Disulfide (GS5G

Levels in Human 8226 Myaloma Cells In Vitm
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University HBwenor Alrez Argeatina

Aim: To synlthesize drags with antitumoral sctivity. The overlapping of threes
dimenssonal structures of 2 &-dibrydrobesmeds)earbasole (DHBC) derivatives aver the
structare of &-hydroxytamonifen (4-0H-TAM), by means of the MDL CHEMLAB 110
computstional program, shows o reasoastie struciursl and spatisl rescmblance. This
finding rmised the hypothesis of their possible anti-cumoral sctivity, similar 1o that of
tamacifen (TAM).

Mithods: A number of DHBCy (9 in all) with an alkeyf chain and a second besic
nitregen as substicuent were synthessood in our Isboratory and their possible anti-tumorni
activity tested by means ol 1) competitive radicligend sseays io determine relative drig
mmhhwmindﬂM{Rﬂhh:?}hm
stadics, giving the synthetic drugs subcuaneousty (1 mg/kg day) 1o Sprague-Dawley rats
with MNMU-induced [ 3

Remalte: 1) RBA for the estrogen recopior wern similar o that of TAM (0004 £
0.02) fior all compounds; 1) anlly three symibetic stnactures showed imponiant antitamoral
activity and indoted umorsl regression similsr i TAM (33, 44, 47 versms 45%,
respectively, pr NS), and 1) these three compounds also prodoced i wiro inhibitory
effect an cell proliferstion (p < 0.05 versas control). Tumer growth e of regressed and
Bon regresed Tmors was similar that TAM. Survival of these treated rats was simiker g
oleaimed fior TAM Sudies demonstrated istratomorsl necrosis eed
sheerce of hepatic asd repal injury or other \owic effects.

Comclusion: Though afl the compounds of the seriss of synthesized DHEBCSs
showed affinity for the estrogen recoplor similar to TAM, the resulis of in wwo and in
vitrp experiments confirmed the croctal role of hydory] groups in ihe molocale and of
the imcratomic dstance betwesn them, similar o that of estraciol, s well &g the
necessary presemce of the aminoalicyl chain on the smmmlar N siom  Fuonher
imvestigations woubd be imporiant in view of & promisory fanwre for mamensry fumoer
thesapy of i three DHECs derivatives with antitamoral activity,

ﬁm_?ﬂm_lgv_n‘. A.T.Dorr', W.Remers®
0 ancar Cenler, Department of Phamacology,' and
E:g&ua of Phamacy,® The University of Adzona, Tucson, AZ

Aim: |maxon, an aziddine compound odpginaly studied for
Immune- anhancing effects omrr?ahﬂqlu. has demonstrated
antiumor activ ity in human multip ghoma cell ines in vitm
(Saimon et ak J Mall Cancer | 228-230, 1904). The
antitumor acti ify o Imaxon was assoclated with DMA strand
bmeaks, no alkylation in vim nor myelosuppression In vivo,

and an altema Ia.- othesis thal imexon mav inhibit GSH-R
and decrease the G SH nmigabhdng to & hydeplﬂnmn.

Methods: Human 8 myeloma cells, which am
markedly sensiive to imexon were Ingubated with imexon for
24 hours af different concantrafions at 37°C and cell lysates
were assay ed for GSH, GSH-R, GSH-permxkdase and G556,
GSH-peroxidase and GSH-A wers measumd by
s pecirphotomstry; GSH and GSSG by HPLC. Imexon (1
mif) and GSH (1 mM) w ere also incub ated in v itro at 37°C and
:lll'rslfg'n‘ntlm of any GS5H-imexon adducts were followad by

Aesuits: In myeloma cells treated with imexon (0,08 mM
or 0.9 mlah G5H-reductase adiity decreased b 0% and
B0%. GSH decrmased IJT:r 60% and 100%, and GSS5G levels
decrmased by 70% and 100%, respectively. GSH-peroxidase
aclv ity was not changed in cells exposed to 0.08 mM Imaxon
and levels Increased by 200% with exposure to 0.9 mi
imexon, A putatve GSH-imexon adduct was delected by
HPLC after 2 hours of Incubation at 37°C. Adduct formation
:m:aﬂd at 24 hous with 8 concomitant decmmse in GSH
ev als,

Condusiom These results wﬁ:?asl that imexon can bind
to au}ﬂl{drylgmups in GSH and GSH-reduckase. This
reduces the activity of GSH-RA and decmas es the cellular pool
of GSH. This mechanism ol adion may be responsible for
imexon-induced DNA single strand broaks and antBumor

cy totaxicity.



