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Results: The use of AF was associated with a significantly less mucositis
in the patients with tumours of the pharyngeal tract (30% reduction if
compared with the group of patients treated with the same doses without
AF). In the group of patients with NSCLC the use of subcutaneous AF was
associated with a dramatic decrease of Grade -V side effects and of
nausea and vomiting. Moreovar AF allowed the treatment with higher doses
of chemotherapy. In the cervix cancer group at the moment is not showad
an imprevement in patients conditions during EBRT.

Conclusions: The subcutaneous administration of AF during EBRT is an
extremely simple procedure that reduces, in selacted patients, the incidence
of severe side-effects linked to the radio-chemotherapy association and
probably allows the administration of higher doses of chemoctherapy, without
increasing the side effects. We naed further studiss to idantify the subgroups
of patients that can obtain better results.
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Antiangiogenic and antitumor effect of VEGF antisense
oligonucleotide in combination with anti-EGFR C225
monoclonal antibody in human colon cancer
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G. Fontanini?, 8. Agrawal®, J. Mendelsohn?, A.R. Bianco', G. Tortora'.
University of Naples Federico I, Medical Oncology, Naples; 2Univarsity of
Pisa, Pathology, Pisa, ltaly; Hybridon Inc., Cambridge, MA; * Universiiy of
Texas MD Anderson Cancer Center, Houston, TX, United Slates

Angiogenesis plays a key role in tumor growth and metastasis. Vascular
endothelial growth factor (VEGF) is secreted by cancer cells to stimulate
endathelial cell growth through paracrine mechanisms. The transforming
growth factor alpha (TGFalpha)-spidermal growth factor receptor (EGFR)
autocrine pathway controls the production of VEGF and other angiogenic
factors by cancer cells. We evaluated the antiangiogenic and antiturmor
activity of HYB 676, a novel human VEGF antisense 21-mer oligonucleotide
wilh modified backbonae structurae, alone and in combination with MAb G225,
an anti-EGFR chimeric human-mouse menoclonal antibody, in a human
colon cancer xerograft model. The efiect of HYB 676 on VEGF production
by GEQ celis was evaluatad in vitro and in vivo by Western blotting and
immunocytochemisiry. The in vivo antitumor activity of HYB 676 and/or
MADb G225 was determined in athymic mice bearing established human
GEO colon cancer xenografts. The Student's t tast and the Mantal-Cox
logrank test were used for statistical evaluation. HYB 676 determined
a dose-dependent inhibition of VEGF production by GEO cells in vitro.
Trealment of mice bearing established GEO xenagrafts for three weeks
with HYB 876 or with MAb C225 determined a reversible inhibition of tumor
growth. In contrast, a prolonged inhibition of tumor growth was observed
in all mice treated with the two agents in combination with a significant
improvement in mice survival compared to controls (P < 0.001), to MAb
G225 group (P < 0.00t), or to HYB 676 group (P < 0.004). All mice
died within 5, 7 and 10 weeks following tumeor cell injection in the control,
HYB &76 and MAb C225 groups, respectively. In contrast, 50% of mice
treated with the combination of HYB 676 and MAb C225 were alive at 15
weeks. Immunohistochemical analysis of GEQ xanografts demonstrated a
significant reduction of VEGF expression after treatment with HYB 676 with
a parallal reduction in microvessel count. A potentiation in VEGF inhibition
in GEO tumors with little or no microvessels was obsarved following the
combined treatment with the two agents. These resulls demonstrate that
anti-EGFA MAbs and VEGF antisense oligonucieotides have a cooperative
antiangiogenic and antitumor activity.
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Free circulating vascular endothelial growth factor (VEGF) is
detectable only in small tumours of the WAG/Rij rat
rhabdomyosarcoma tumour model
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Background: VEGF is a glycoprotein with potent angiogenic, mitogenic
and vascular permeability enhancing activities specific for endothelial cells,
synthesised and secreted by a variety of tumours and seerns to be the major
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inducer of angiogenesis. We investigated the datection of free circulating
VEGF in 11 normal WAG/RIj rats and in 19 WAG/Rij rats bearing a synganeic
rhabdomyosarcama subcutaneously implanted and randomly selected for
these measurements {tumour volume: 0-50 cm3).

Methads: A blood sample of 1 mi was obtained by intracardial puncture
under a shorl general anaesthesia with ether. A plasma separator gel

. and a 1:10 anticoagulant mix of sodium citrate, theophylin, adenosine and

dipyridamole to achieve maximal platelet stabilisation were used. Samples
were immediately placed on ice and centrifuged at 2500 G at 4°C and were
measured with a hurman VEGF ELISA (Citymmune®, Maryland, US) with
cross reactivity against rat VEGF (detection range: 0.195-50 ng/ml).

Results: The following VEGF plasma concentrations {ng/ml; range; me-
dian; SEM) were measured: controls (n = 11): 0—0.420; 0; 0.046 // tumours
{n = 19): 0-2.823; 0; 0.202 / Wwmours < 4.5 cm3 (n = 8): 0-2.823; 1.178;
0.353 / tumours > 4.5 cm3 (n = 11): 0~0.180; 0, 0.016.

Qverview: In this rat rhabdomyosarcema tumour mode, free circulating
VEGF levels could cnly be detected in small tumours < 4.5 em3, not in
larger tumours or in control rats. Apparently, in this pilot study, an excess
of VEGF is measurable in the plasma until a certain tumour valume is
established. This in vivo observation emphasises the role of VEGF as a
major inducer of angiogenesis and can be of potential importance for the
preclinical studies investigaling angiogenesis inhibitors.
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Plasma D-dimer levels, serum VEGF, b-FGF and IL-6 In
metastatic breast cancer (MBC): Correlation with tumour
load and response to therapy
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Dam, J. Lemmens. Sint-Augustinus, Wilriik, Balgium

Purpose: Plasma levels of D-dimer reflect both coagulation and fibrinoly-
sis. This activation might be associated with progression and angiogenesis.
Plasma indices of activated coagulation, serum tevels of angiogenic cy-
tokines were determiined in a group of patients with MBC.

Methods: Plasma D-dimer levels, routine coagulation tests, serum lavsls
ot VEGF, IL-6 and b-FGF were measured and analyzed for any relationship
with a series of clinicopathclogical parameters in two graups Group A
consist of 30 patients considered to be free of disease after locoregional
treatment for BC, group B of 100 patients with progressive MBC.

Results: In group A D-dimer levels were elevated in 4/30 with a madian
level of 330. In group B plasma O-dimer levels were elevated in 94/100
pts (p = 0.001) with a median level of 1820. D-dimer levels in group B did
not correlate with age, tumour type, disease-free interval, ER or PR status,
number of sites of disease, fibrinogen level, aPTT or PTT. In group B serum
VEGF was increased in 43%, and b-FGF levels were increased in 40%.
A positive correlation between platelet count and sVEGF (r = 0.44; p <
0.005), and fibrinagen level and s IL-6 {r = 0.78; p < 0.0001) was shown.

Conclusion: Plasma D-dimer levels are nearly always elevated in pa-
tients with MBC. Both progression kinetics and volume of disease seem to
determine the level of D-dimers. Further analysis of the angickine lavals
and D-dimers and progression kinetics will be presented,
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In vitro differentiation of endothelial cells (EC) from
AC133-positive progenitor cells
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The formation of new blood vessels can be due to two different processes.
The first is vasculoganesis, which implies the primary differentiation of
endothelial progenitor calls from haemangioblasts, and their subsequent
organization into a primary capillary plexus. The second is angicgenesis,
which is the formation of new vessais by a process of sprouting from pre-
exisling vessels. It is currently assumed that vasculogenesis is limited to
early embryogenesis, while angiogenesis occurs both during development
and post-natal life. However, the possibiiity that endothelial stem celis or
haemangioblasts persist into adult lite where they may differentiate and
contribute to the formation of new blood vessels, a.g. in malignant tu-
mours, through circulating EC, remains lo be explored. In this study we
investigated the ability of various growth factor combinations to generate
EC. Human AC133-positive (+) cells that represent a subset of CD34+
stem and progenitor cells with haematopoietic potential were isolated from
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G-CSF mobilized peripheral blood and then cultured for 14 days on fi-
bronectin-coated chamber slides with IMDM supplemented with 10% fatal
bovine serum and 10% horse serum; at day 0, different growth factors were
added to the media, inciuding SCF (100 ng/ml), SCGF (100 ng/ml), and
VEGF (50 ng/ml). Cells of endothelial lineage were identified by immuno-
cytochemistry, flow cytometry, and electron microscopy. Additionally, gene
expression patterns of the freshly isolated AC133+ cells as well as of the
cultured were analyzed by RT-PCR. Within 1-2 hours of culture in these
conditions, AC133+ cells became adherent. In the presence of VEGF along
or in combination with SCF, the adherent cells did not proliferate whereas
the stimulation with SCGF and VEGF resulted in an up to 8-foid higher
cell number after 14 days of culture. In those proliferating cultures, a round
non-adherent cell population occurred within 6-7 days of culture, and was
transferred to fresh chamber slides o again become adherent. Phenotypic
analysis of the adherent cells grown in the presence of SCGF and VEGF
revealed thal the vast majority displayed characteristics of the endothelial
lineage including the expression of CD34, VE-Cadherin, vWF, FLK-1/KDR,
TIE-2, and Ulex europaeus agglutinin-1. Furthermore, electron microscopic
analysis showed structures similar to Weibel-Palade bodies which are found
exclusively in vascular endothelium. These data indicate that the AC133+
cell population contains precursors not only with hasmatopoietic, but also
with endothelial potential. The functional role of circulating EC in vivo was
assayed in tumour-bearing mice and will be presented at the meeting.
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Genomic instability in bronchial lavage specimens from
individuals with no evidence of lung cancer: An early
detection marker?
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Genomic instability {Gl) is now considered to be a hallmark of cancer.
Analysis of microsatellite markers in tumour tissue compared to its nor-
mal counterparl has become the most widely used methed to determine
genomic instability in the form of microsatellite alterations (MA) or loss of
heterozygosity {LOH). We have studied 90 bronchial iavage specimens with
12 microsatellite markers from individuals with suspected lung cancer. Gl
was found in 15/43 (35%) patients with lung cancer, however, Gl was also
found in 11/47 (23%) patients with no cytological or radiological evidence of
bronchial neoplasia; of whom @ or 11 individuals had evidence of MA/LOH
and two were found to have LOH alone. On comparing LOH with MA based
on the cytology review, we found that the prevalent type of instability in
specimens with cylological evidence of malignancy, is LOH. In contrast, the
individuals with negative cytology show a preponderance of MA (Fishers
exact P = 0.01). A statistical correlation was found between Gl and individ-
uals who smoked more than 2 packs/day (P = 0.02) and in the lung cancer
patients (P = 0.009). Using current diagnostic techniques, the detection of
lung cancer usually occurs late in the disease when it is beyond effective
treatment. Thus, increased attention on earlier detection and intervention
management is therefore imperative.
Supported by the Roy Castle Lung Cancer Foundation UK.
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Tumour cells can eliminate amplified genes
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Highly malignant tumours are oftsn charactarised by the presence of an
amplified proto-oncogene providing the cells with a proliteration advan-
tage. Aggressive neuroblastomas (NBs) and their cell lines often show a
substantial increase of copias of tha MYCN gene, which encodes for a
nuciear phosphaprotein involved in proliferation contrel. NB celi lines are
usually characterised by the occurrence of morphologically distinct cell
types. The neuronal cells (N-cells) show a neuronal expression pattern
and phenotype, whereas the so-calied flat cells (F-cells) cease to express
neuronal markers and have a more fibroblastoid-like marphology. Our aim
was to further characterise the nature of the F-cells with special focus on
the genetic features, the proliferativa activity and the exprassion patiern of
different antigens. For these purposes, we used flucrescence-based in situ
hybridisation tachniques, BrdlU incorperation and immunocytochemistry in
fiva NB call lines. F-cells were shown to have a markedly decreased MYCN
copy number or even to completely lack amplification and the amplified
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gene copies were shown to be entrapped by micronuclei. In contrast to
the N-cells, F-cells showed a reduction or lack of MYCN expression, a
decreased proliferation rate and lack of bel-2 expression. However, they
up-regulated MHC class | molecules and expressed b-galactosidase, an
enzyme linked to cellular senescence. Based on these results, we conclude
that NB cells in vitro can loose their malignant properties, a process which
is accompanied by elimination of the amplified oncogene and which ailows
the cells to senesce. Moreover, MYCN containing micronuclei were also
observed in tumour cells infittrating the bone marrow and in tumours after
exposure 1o cytotoxic agents.
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Inhibition of NF-kB activation confers sensitivity to TNFa by
impairment of cell-cycle progression in human glioma cells
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Tumor necrosis factor a (TNFa) has been shown to exert cylotoxic or
cytostatic effect on tumor cells, but the susceptibility varies among the
different cells. TNFa activates a transcription factor, nuclear factor kappa
B (NF-kB), which induces a wide variety of genes and causes pleiotrophic
responses. [n this study, the relationship between the susceptibility to
TNFa and the activation of NF-kB was investigated in six human maiignant
glioma cell lines. Cell proliferation analysis revealed that only cne call
line, SK-MG-1, was sensitive to TNFa and that the cther five including
U-251MG were resistant. On electrophoretic mobility shift assay, TNFa
strongly activated a subtype of NF-kB, p50-p65 heterodimer, in all the
resistant cell lines tested. However, this activation was weak in the sansitive
cell line, SK-MG-1. Activation of NF-kB by TNFa in the resistant call
lines resulted in significant increases of a reporter gene expression drivan
by NF-kB site, suggesting a possibility that activation of p50-p65 confers
resistance to TNFa. To test this hypothesis, a stable cell line which expressas
an inducible dominant negative NF-kB (p656 DN} protein was established
in ane of the TNFa resistant cell linas, U-261MG. In the astablishaed clone,
induction of p65 DN protein decreased TNFa-dependent increasa in the
DNA binding of pb0-—p65 heterodimer and NF-kB-dependant reporter gene
activity. While no growth inhibition of this clone was observed by TNFa
treatment, induction of p65 DN together with TNFa resulted in a significant
decrease in cell number. Cell-cycle analysis revealed that this growth
inhibition was due to an impairment of cell-cycle progression. Thesa results
indicate that the active NF-kB complex, such as p50-p65 hateradimer, plays
a crucial role for the progression of cell-cycle in malignant glioma cells. The
refractoriness to TNFa treatment could be prevented by inhibiting the NF-kB
activation,
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Death receptors in etoposide treated lymphoma cells
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Purpose: Apoptosis induction of tumor cells is a potential aim in cancer
therapy. Since tumor cells could be rasistant to apoptosis inducing agents,
it is a quastion, how we can circumwent this problem. How many pathways
ara available in a particular tumor cell population using one inducer?

Mathods: targat cells (HT58 NHL cell ling, in vitro) were treated with
atopasidae; basic methods were immunocytochemistry, flow cytometry and
RTPCR

Results: Etoposide activated three different apoplotic signaling pathways
in & human B-cell lymphoma (HT58) tine, which were distinguished upon
time-kinetics and the participants. The first wave of cell death is rapid (~4
h), does not require new proteins, and dependent on caspases. The second
wave is slower (1-3 days), still caspase-dependent. The cells express FasR
and Fasl, and the former appears on the cell membrane. The third wave
(3-5 days) of etoposidae induced apoptosis became caspase indspendent.
The role of other newly identified death receptors (DR3, 4, 5, TRAIL) is still
uncerain, still the target iymphoma cells express ail of them.

Conclusion: A commonly used cytostalics, etoposide, can induce three
different pathways in lymphoma cells of a well established in vitro line,
suggesting the heterogeneity of tumor cells towards a potentially apoptosis
inducing agents.

This work was supported by OTKA/T26931, ETT/558/96 (LK)



