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normal tissues. We have demonstrated enhanced cell kill using courses of 
0.4-0.5 Gy two or three times per day compared with single d&y doses of 
1.2-l .5 Gy in vitro. We term such successive low-dose treatment “ultrafrac- 
tkmatton’. Optimal HFtS ‘resensitisation’ can be achieved with interim&on 
intewals greater than 4 .hours. Conctusions: Our data suggest the usa of 
very low doses per fraction in uttrafractionatton may offer a real therapeutic 
gain over conventlonai treatment in some tumours with higher than average 
SF2, by exploiting tow-dose hypersensitivity. 
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The role of apoptosls in radiation response 

J. Boumis, E. Deutsch. lnsfifut Gustave Ffoussy Viffejue France 

cell death after exposure to ionizing radiation generally occurs either 
through unrepaked DNA damage and subsequent chromcsorne breaks as- 
sociated wfth mtc death or through inductton of ‘Programmed cell death” 
(apoptosis). Radio-induced apoptosis is an active process requiring en- 
donuclease activation and is regulated by numerous genes and pathways, 
which are frequently impaired in cancer cells. Some genes are proapoptottc 
(ex: p53) and others anti-apoptofic 8~12). There are no spectfic aspects 
regarding the ,genetii regulation of apoptosis after ionizing radiation, as 
compared to apoptosis induced by other agents.’ In tumor cells. the pmpor- 
tion of cells which enter into apoptosis after irradiation is variable according 
to the cell type and thedegree of genetic atterations. For example ~53 may 
or may not have an impact on radiation-induced apoptosis, depending on 
the atterations of other regulatory genes. Since many apoptosis pathways 
are frequently disrupted in cancer cetls (p53 mutation, Fas/Fas Ligand 
abnomralities etc...), targeting apoptosis to restore cett death after ioniz- 
ing radiation is hence very appealing. Many examples have been studied 
successfulty and some of them wit1 be presented at the meeting. 

503 

Hypoxia and its modiflcatlon 

Jens Overgaard. Danish Cancer So&& Department of Experimenta/ 
Clinical Once/~ Aarfw University Hospital. Aarhus C, Denmark 

It is a common feature that solid tumors outgrow their vasculature and that 
the tumor cells thereby become hypoxic due to diffusion-limited access to 
oxygen (so-called chronic hypoxia). In addition, fluctuations in tumor blwd 
flow due to temporary ctoaure of blood vessets may create acute (transient) 
hypoxia. The occurrence of tumor hypoxia has been wtdety established 
by measurements of oxygenation status and has shown to be a common 
feature in solid tumors, 

The presence of hypoxia in viable tumor cells creates a problem since 
such cells are resistant to cancer therapy, especialiy radiotherapy, as the 
full effect of ion&g radiation demands the presence of oxygen. In addition, 
recent research has demonstrated that hypoxia tums on genes that tend 
to make tumors more aggressive and increase their metastatic behavior. 
Hypoxia. is not related ‘to factors such as tumor size, grade, etc. But it 
represents an independent feature of poor prognosis. This also indudes 
the hdtcators of indlrect hypoxia - such as low hemoglobin values, which, 
among other iadiitors, have been found to be associated wtth poor 
outcome: to radiotherapy. 

As a consequence of these findings, several strategies have been used 
to overcome hypexta fn an attempt to improve the therapeutic outcome.. 
Hypoxic modfficatfon of radiotherapy has been intensively studied in clinical 
trials over the last 38 years. The use of normobaric and hyperbaric oxygen, 
hypoxic cell radiosenslttzem (drugs that mimic the effect of oxygen), and 
increase of hemoglobin concentration (by blood transfusion or ,EPO) are 
among the methcds studfed. Some beneftt of hypoxic rnodiftcation has 
been found in squamous ceil carcinomas (especiatfy head and neck) and, 
although the overall impmvement in local control and consequential survival 
is of moderate magnitude, meta-analysis has clearly demonstrated that 
significant improvement can be aohiied. Better identiffcation of patients 
who may need hypoxic modificatton is needed in order to employ a more 
aggressive’thempeuttc strategy, but such methods are not yet available. 

The presentation will provide an oven&w of the trials performed so 
far and an ind&tton of optimal strategies for future studies of hypcxic 
modification especially in attempts to improve the outcome of radiotherapy 
in certain tumor types. 
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TGF-bl and’radlatisajftducedfibrosk-a key regulation step 
and a specific therapeutic target 

M. Martin’, P. Reisdo# , M.-C. Vozenin-Broton&‘, J.-L. Lefafxs, 
S. Delanian4. ’ Service de G&wmique Fonctionnelfe, Ce, Cedar Evry, 
France; 2METSl, IPSN, Weju~ France; 3 LR7; c&4, B~y&ies te Ch&te/, 
France: 4Service de RadiothBrapie, Hop St Louis, APHf! Paris, France 

Fibrosis is a frequent sequel of cancer treatmentin normal human tissues. 
The main cellular component of the fibrotic tissue is the myefibrobtast, an 
activated type ef fib&last which deposits the scar tissue. We wilt present 
data on the rote played by TGF-bl in fibrosis of the skin induced by ra- 
diotherapy. The effects of TGF-blon myofibrobtasts wltt be addressed, as 
well as the activity in these cells of the Smad proteins, which transduce the 
signal of TGMI from tts receptor to its nudear targets. Recent data con- 
cerning the treatment of established radiation ffbrosfs will be atso presented, 
as well as the possibte mechanisms tnvotved in ftbrosii regresskm. These 
results show that the TGF-bl pathway may cbhstitute a specific target for 
antifibrotic agents such as antioxktants, and that-the down regulatton of 
TGF-bl activity results in desactfvatkm of fibrosis myofibroblasts. 
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F@eE;cncf region@ chembtherapy in colorectal tiver 

M. Lorenz. The German Cooperative on Liver Metastasis, Germany 

Metastatic progression of c&rectal cancer occurs in up to 70% isolated 
in the liver. After diagnosis less than 10% of liver metastases are suitable 
for surgery. Systemic chemotherapy was found to be ineffective in the 
treatment of unresectabte hepatfc metastases. For this mason, ,i,ntraartartal 
chemotherapy was introduced as treatment akemritive to the systemic 
chemotherapy. Long-term intraarterial chemotherapy regimens with FUdR 
(floxuddine) in patients with cokxectat tiier metastases, t@ng imp&ttable 
pumps and ports, resulted in improved resppnserates~ which:was cotiffmvsd 
by several randomized trials. However, an improvement in median survival 
has not yet been demonstrated after reglonat chemotherapy of hepattc 
metastases. Since the intraatterfal therapy with FUdR had been repotted to 
result in a high rate of locat toxidrty, 5-FU (5Ftuomuracit) was introduced 
into regional chemotherapy of the liver. A randombredtdai demonstrated 
superkxity of intraatterfal 5-PU versus intraarteria’FLJc$,therapy, but no 
benefit versus systemic treatment. The median t&e to pmgmesion among 
188 patients treated with HAI SFUILV, iv 5-FURV, and HAI FUdR was 
18.7 months, 17.6 months, and 12.7 months, respectfvely Aneartytwo fokf 
increase in time to progressien~as well as a survtval benefit w& repotted 
only among those patients with an intrahepatic tumour burden of 45% who 
were traated with 5-FlKV via HAL These negative reeutts were once more 
conffrmed by a recent study using HAI 48 h-conttniious infuskxt:~Apparently, 
the benefit of immtedal ch6tmthwapy remaiixs quwtimabk. Regionsl 
chemotherapy cannot be considered as standard treatment and should not 
ba conducted outside controlled clinical trials. 
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Patient survival after 01 and 42 resections t.or @st& 
cancer: long-term results of &fRC rando&fzed Sirgfcal trial 

J. Fielding’, S. Wee&n*. i CRC Institute for Cancer Studies, Department 
of Surgery Birminghain, United Kingdom; 2Can&r Division, MRC &/r&a! 
Tdak Unit, London, Unifed Kingdom 

In this prospective trial Dl resectlon (removai of fegi0twptig nodes) 
was compared with 02 resectton ,(extended fymphadenectomy to include 
level I and 2 regional nodes). Central randomization foltowed a staging 
lapamtomy. 

Cut of 737 patients with histologtcafty proven ga&fc adenocaminoma 
registered, 337 patients wereineligible by staging. lapat&rny because of 
advanced disease and 400 were randomized. The 5-year survivat rates 
were 35% for Dl resection and 33% for D2 resection (difference -2%, 
95% Cl = -12%-80/e). There was no difference in the overall B-year survival 
between the two arms (HR = 1.10,95% Cl 087-l 39, where HR > 1 implies 
a survival benefit to Dl surgery). Survival based on death from gastric 
cancer as the event was similar in the Dl and D2 groups (HR = 1.05, 
95% Cl 0.79-1.39) as was recurrence-free survival (HP = 1.03, 95% Cl 
0.82-I .29). 


