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ABSTRACT

The scsrch for new compounds wlth antt-tumour actlvlty is driven by tbe hlgh mortaltty fton

dlssemlnated vlsceral carclnomaq for whlch few effeclive treatments exlsil. The expcrlmental

agent llavone acetlc acid (FAA) has stlnulatcd Intertst because of lts bnoad epectntm of actMty

agrlnst solid tumours In mlce, Thls remarkable activity spoctrtm suggested an unusual

mechanlsm of actlon. The alm of the thcsls was to elucldate the mechanlsm of ac0on of FAA and

its analogues in mouse tumours, prrtlcularly the rapld Inductlon of hremorrhaglc necrocls

Ught and electrcn mlcroccoplc studles of Colon 3t tumours treated wlth 1.2 mmol/I(g

FAA reverled a scquence of tumour ccll separation and noundlng focal apoptoolq and flnally

confluent necrosis with blood vessel engot3emcnt and nrpture wlthln 4 - I h. Thb wag tccom-

panied by a loce of energy metabolites. The cornblnaflon of apoptotic and necrttlc modes of ccll

death suggested that both lschaemlc and non-ischsemlc mechanlsms wene Involved.

The rcle of blood flow failurc was further invesilguted In Colon 38 and EMT6 tumours

using a double lsbel fluorcscent vessel-labelling terhnlqug wblch demonstrated a prugrcsstve and

sustained fatt In blood flow, beginning wlthln 15 mln of treatment. A mathemaflcal model of

lschaemic tumour crcll ldlling uslng data fbom measurements of tumour perfuslonr the rate of

FAA-lnduced cell ktlllng and the rate of cell death followlng global bchaemla Indlcsted that

mechani,sms in sddition ischaemis werc Involved. llowever, compartson of the rcslstsnce to FAA

of avsscular intraperltoneal tumour multlccllular spheruids snd vsscularlsed tumours suggested

that the mqfor component of the antl-tumour effect was lndeed blood vessel-dependenL

The vessel-independent effects of FAA were then studled in vitro, using EMT6 tumour

multlcellular spherolds whlch hsd been phced for slx days In the per{toneal cavltles of mlce to

become intiltr:rted by mncnophages and lymphocytes Thesc ex vivo sphernolds werc more that

twice as sensitive as spheroids gnown entlrely ln vitro, when exposed to 2.5 mM FAA for 2{ h.

Thls pmvtdes evldence for lmmune ccll medlation of the FAA antl-tumour effect.

To detemlne the relatlve lmportanc* of the vessel dependcnt and the immune mcdletcd

effec{s of FAA' a novel vasculsdsod spherold tumour system, whlch contalned both svsscular

and vasculsr conponentg was developed snd studled. FAA trealment caused necrools only ln

the vascularlscd componenf prtccded by a locs In perftrdon. The avascular tumour thsue also

showed evidence of sone cell lms by apoptools. Thuq In tumour tlssue not rcllng dlrcctly on

blood vessels for metabollte exchangg only llmlted cell kllllng occurq suggesillng that tneatment

wlth FAA-llke agents alone would have llmlted abllity to curc.
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The antl-tumour sctlvlties of a sertes of xanthenone acetlc acld (I(AA) analogues of FAA

werc then comparcd wlth FAA by exnmlnatlon and measunement of morphologlcel changcs In

subcutaneous tumours and spherolds, nnd by measurcment of blood perftrslon In turnours. Those

XAA analogues whlch wene actlvc In Induclng haemorrhaglc necrosls also causcd FAA-llke

morphologlcal changes in tumours and spherotdq and inhibltd blood llow, Indlcatlng a slmllar

mode of actlon to FAA. The pnrcnt XAA and FAA werc nppnoxlmately equlpotent, and S-methyl

XAA and 5,6-dimethyl XAA werc about ten tlmee ns potent as FAA. 3-O-methyl XAA, 8-methyl

XAA and xanthenone-4rS-dlacetlc acld showed no FAA-like actlvltles.

Examlnatlon of non-tumour tlssues after therapeutlc dosos of FAA and $6dlmethyl XAA

showed cytolytlc leslonq Includlng necrcslg In the perlphernl lymphold tlssueg the thymus and

the utenrs. Thug although these agents lsck the nyelosuppresslve eflects of conventlonal

chemotherapeutlc agentg ccll ldlllng ls not entlnely spcclflc for tumours. The sensltlve tlsueg

Includlng tumours, have In common a hlgh content of nncmphages or neutnophllq nnd rcglons

of low vasculsr denslty.

The thesis studle have shown that FAA and lts analogues dlfier ftrom convendonal

cytotoxic (antl-prollferatlvc) agents ln their mechsnlsm of sctlon. Dlrect toxlclty agalnst tumour

cclls ls of mlnor lmportancc compartd to macrophage medlated cytotoxlclty nnd per{trslon

fallurc.If biological actlvlty can be demonstrated In humang FAAJllre agents may show cllnlcel

utility in combinatlon wlth radlotherapy, conventlonal or hypoxls selectlve cytotoxlc agents.
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