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Combretastatln A-4, an agent that displays selective toxicity
towards tumour vasculature

O. Chaplin, S. Hill, V. Prise, G. Tozer, G. Pettit, G. Dark. Tumour
Microcirculation Group, Gray Laboratory Cancer Research Trust, Mount
Vernon Hospital, Northwood, Middlesex HA6 2JR. UK

Purpose: The study was designed to evaluate and characterise the an•
tlvescular effects of the tubulin binding agent combretastatin A-4 and its
soluble prodrug. both In vitro and In vivo.

Methods: The cytotOXic effects of the drugs were examined in vitro by
a viable cell quantitative assay. In vivo, the extent of vascular mediated
haemorrhagic necrosis was assessed histologically.

Results: The drug display potent effects toward tumour associated and
proliferating endothelium, when assessed in vitro. Quiescent endothelium is
quite resistant to the effects of these agents. Selective vascular shutdown,
within expenmental human breast cancer models in vivo. was obtained
following the systemic administration of combretastatin A-4 prodrug at 100
mg·kg-'.

Conclusion: These studies have Identified combretastatin A-4 and its
soluble prodrug as agents that can elicit selective effects against proliferating
endothelial cells In vitro, with B rapid Bnd extreme vaSCUlar shutdown within
tumours in VIVO, at doses <10"10 of the MTD.

Combination chemotherapy (CT) and secondary resection
(SR) results In germ cell testicular cancer (TT)

C. Cebotaru. N. Ghilezan, N. Todor. T.E. Ciuleanu. Once/lnst Cluj,
Romania

Purpose: The aim is assessing results of CT and SA in n pts, treated at
the Oncol Inst Cluj. between 1/82-9/96.

Methods: 203 untreated n (pts). had 3 [2-6) CT cycles (VAB6 133, BEP
46, EP 26), after orchidectomy. In partial responders (PA) with negative
markers (mk-) a SA was done.

Results: Characteristics. age 30 [14...53]; stl31, IlA 30, liB 69,11173 pts;
histology (H): seminoma 40, nonseminomatous 125, mixed 38. Risk group
(Indianapolis): high (HRl 57; intermediate (IR) 54, low (LR) 92 pts. Toxicity:
1 toxic death (acute ranal failure). Response: There were 151 objective
responses (OR) In 172 Sl. II-IV pts. (88%, CI83%--93%), with 98 (57%) CR.
Post CT surgery: 29 PR (Mk-) (Indiana LR 6, IR & HR 23) underwent SR
(retroperitoneal tumour 28 pts, pulmonary 1 pt). Complete SR was possible
in 16 pts (55%). H findings: necrosis 14 (48%). active tumour (AT) 11 (38%).
teratoma 4 pts (14%). AT was not found in LR pts, and was more frequent
after VAB6 than BEP&EP (88% VS 25%, P < 0.01). Imtial H and dimension
of the residual mass after CT did not influence H findings at SA. Survival
(S): With a follow-up of 60 m [6+...144+],5 Yoverall S was 67%. Prognostic
factors for S (p < 0.01) in univariate analysis were: weight loss «5% vs
~5%: 76% vs 14%), performance status (0-1 vs 2-4: 81% vs 31%), stage
(I vs IIA vs liB vs III: 90% vs 96% vs 64% vs 46%), Indianapolis LR vs
pooled IR & HR: 43% vs 91%), obtention of a CR (CR vs others: 89"1. vs
26%), CT protOCOl (BEP&EP vs VAB6: 95% vs 61%), S was not influenced
by the Initial H type. the postorehydectomy value of AFP, HCG, LDH. For
SR pts, S for totally resected vs unresectable was 100% vs 26% (p < 0.01).
As of Sept 1996, 158 pts are alive (112 CR, 28 PRJ and 45 have died: 43
pts disease progression (7locoregional, 11 metastases only, 25 pts both),
1 pt acute renal failure, 1 pt other disease.

Conclusions: 1). Our results confirm the superiority of EtopoSide con•
taining regimens over older VAB6, in terms of improved survival and less
frequent active tumour In SR specimens. 2) In our series, there was no
difference In S between Indianapolis IR and HR categories, but distinction
between this mixed group and LR pts remained predictive for the individual
outcome.
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Homeobox genes expression in endothelial cells and their
potential role In angiogenesis

D. BeloUi', N. Clausse1 , Y. Alami', M. Daukandt', C. Deroanne2
•

A. Faiella3 , D. Flagiell04, M.F. Poupon4 , V. Castronovo'. lMetastasis
Research Laboratory; 2 ConnectIVe Tissues Bio/ogy Laboratory. University
of Liege. Belgium; 3DIBIT SCientific Institute S. Raffaele. Milan. Italy;
4lnsti/Ut Curie, CNRS UMR 147. Section de Recherche. Pans. France

Purpose: AngiogeneSIs, IS a complex biological process that plays a de•
termining role during physiological events and in pathological phenomena
including cancer. Because the genesis of a blood vessel is a complex
morphogenic event, it is likely that the genetic program activated during
angiogenesis is under the control of one or several master gene(s). In our
study. we have tested the hypothesis that angiogeneSIs could be controlled
by specifIC expression of a panel of homeobox (HOX) genes. In humans.
39 HOX genes have been Identified. While the exact function of most
HOX genes remain to be established, there is now a body of experimen•
tal evidence suggesting that they are involved in the control of normal
development and in regUlation of gene expression in cell differentiation.

Methods: Using reverse transcriptase-polymerase chain reaction tech•
nique (AT-PCR) and RNAse protection assays with specific riboprobes
we analyzed the expression pattem of the HOXB gene cluster in human
umbilical vein endothelial cells (HUVEC).

Results: Amplification of cDNA fragments synthesized from HUVEC RNA
led to the identification of four HOX genes expressed in human umbilical
vein endothelial cells: HOX Bl. B4, B8 and B9. RNAse protection assays
enabled already to confirm the expression of HOX B4, B8 and B9 genes.

Conclusion: Our study is the first demonstration of HOX genes expres•
sion in endothelial cells. Our future work will attempt to elucidate the role of
these coordinator genes in the control of angiogenesis.
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A high pretreatment serum level of VEGF is associated with
poor outcome in small cell lung cancer

H. Joensuu, P. Salven, T. Ruotsalainen, K. Mattson. Depts. of Oncology
and Medicifl8, Helsinki University Central Hospital. Helsinki. Finland

Purpose: Vascular endothelial growth factor (VEGF) is an important reg•
ulator of angiogenesis, an endothelial-eell specific mitogen and a vascular
permeability factor. The clinical significance of serum VEGF (S·VEGF) is
unsettled.

Methods: We measured pretreatment S-VEGF concentrations by ELISA
from sera of 68 untreated patients with small cell lung cancer (SCLC) and
compared the results to clinical parameters. The patients were treated with
6 cycles of cisplatin and etoposide, and were randomized into 3 arms to
receive recombinant interferon, leUkocyte interferon or neither.

Results: S-VEGF concentrations ranged from 70 to 1,738 pglml (mean,
527 pgiml). The patients with a PR or CR had lower pretreatment S-VEGF
levels than those with an NC or PO (P = 0.0083). A high (>527 pglml)
S-VEGF level was associated with poor survival (P =0.012), and all 3-yr
survivors had lower than the mean S-VEGF at diagnosis. In a multivariate
analysis S-VEGF had independent prognostic value together with stage.
and the estimated 3-yr survival of the patients With limited stage and a low
S·VEGF was 41% (25% of all patients, P = 0.0055).

Conclusion: A high pretreatment S-VEGF level is associated with poor
response to treatment and unfavourable survival In patients with SClC
treated with combination chemotherapy.
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Focal expression of platelet-derlved endothelial cell growth
factor (PD-ECGF) triggers local neo-angiogenesls In
non-small cell lung cancer

A. Giatromanolaki, M.I. Koukourakis, S. KoUkourakl, K.J. O·Byrne.
K.C. Gaiter, A.L. Harris. Department. of RadiotherapylOncology and Saint
Nikolas Histopathology Unit, University Hospital of lraklion, Greece; Depts
of Cellular Science and ICRF Clinical Oncology Unit, Oxford Radcliffe
HospItal, UK

Purpose: Platelet-derived endothelial cell growth factor (PD-ECGF) or
thymidine phosphorylase has been proved to have considerable In Vitro
angiogenic ectivity. We immunohlstochemically evaluated possible correla•
tion of PD-ECGF overexpresslon with angiogenesis In non-small cell lung
cancer (NSCLC).
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of p53, apoptosis induced by Rho is Independent or p53. Rho-<lepeodent
apoptosis Is mediated by the generation of ceramldes In both murine and
human cells, and it is drastically Inhibited by ectopic expression ot Bc12. both
under in v~ro and in vlvo conditions. Furthermore, the human oncogenes vav
and ost that have been shown to function as guanme exchange factors for
Rho proteins. also were able to induce apoptosis under similar conditions.
Finally, the levels of endogenous Rho proteins are increased when cells are
exposed to apoptosis·lnduclng conditions. These results suggest that Rho
proteins play an important role In the physiological regulation 01 apoptosis.

peR based detection of melanoma cells: Molecular staging?

U. KeilholZ, M. Willhauck. For tha EORTC Melanoma Cooperative Group;
Department of Medicme If, University of Heidelberg, Germany

Tyrosinase PCR is a powerful diagnostic prOCedure to detect circulating
melanoma cells and submicroscopic tissue involvement. Since PCR meth•
ods are very sensitive for contamination snd the methods differ among
laboratories, standardized methods and quality controls are necessary in
order to facilitate comparison of results, which are heterogenous among dlf·
ferent laboratories. The most obvious difference Is the variable percentage
of patients with stage IV melanoma with PCR detection of TVR transcripts,
ranging from 34% to 100"10, most likely because of differences In sample
preparation. A series of patients studied In Heidelberg revealed the following
results: In untreated patients circulating melanoma cells were detected In 4
of 13 with localized disease, 3 of 6 with intransit metastases, 11 of 22 with
regional lymph node involvement, and 27 of 30 with distant metastases.

A workshop of the EORTC Melanoma Cooperative Group on this topic
was therefore held in January 1996. For quality assurance, a series 01
blinded samples for analysis of tyrosinase mRNA has been distributed
among laboratories 01 the EORTC·MCG. The result 01 this quality assurance
initiative was, that (1) false positive results were rare. (2) lQ2-1Q4 SK Mel
28 cells In 10 ml of whole blood were reliably datected, and (3) 10 SK Mel 28
cells in 10 ml of blood were detected In only two thlrds of the laboratories.

Conclusion: The detection of circulating melanoma cells by RT·PCR
can be a reliable. although the sens~ivity differs even emong experienced
laboratories, mostly because 01 differences in pre-PeR processing.
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cell-cycle dependant expression of the proliferation
associated K1-67 antigen

M. Duchrow, M. Zingler. C. Gerlach, H.·P. Bruch, R. Broil. Surgical Clinic,
Surgical Research, Medical University of Luebeck, Gennany

Purpose: The monoclonal antibody (mab) Mib-l Is widely used in oncology
as a marker for proliferation. Mib-l binds to the KI-67 antigen (KI-67 protein)
which is expressed only in all active phases of the cell-cycle (Gl, S, G2
and M) but is undetectable In quiescent cells (GO-phase). The stl\Jcture of
the antigen has been shown to be unique: It contains 16 repeats of 122 aa,
each of them containing a highly conserved 20 sa "KI·87 motif harboring
the epltopes for the mabs Mib·l and KI·67. We investigated the function of
this molecule depending on the cell-cycle phases.

Methods: HeLa cell-culture cells were transiently transfecled by 8 reg·
ulated vector·system expressing partial structures 01 the KI·87 protein In
sense or antisense orientation. The transfected cells were analyzed by
FACS, BrdU·lncorporation assay, PCR and Immunohistochemistry using
Mib-l.

Results: The expression of antlsense-mRNA epeclflc for the translated
5'reglon of the KI-67 protein mRNA caused a decreased expression or
the K1-67 protein, a reducllon of S·phase cells and a diminished BrdlJ..
Incorporation. Surprisingly, overexpresslon 01 three KI-67 repeals caused
similar resu~s. Overexpresslon of three K1-67 repeats w~h an additional
SV4o-nuciear localization site (NLS) caused 8n accumulation 01 cells In
G2/M·phase. In the latter cells the mab Mlb-l W8S unable to detect the
antigen In the nuclei of the transfected cells.

Conclusion: We hypothesize that overexpresslon of the three KI-67
repeats in the cytoplasm hampers the transport 01 the native protein Into
the nuclei by formation 01 supra molecular complexes. Expression In the
nuclei blocks the binding 01 the mabs and leads to a functional Inhibition 01
the KI·67 protein In G2IM by proteln'protein Interactions or by 8 dominant
negative effect.

MethOds: We studied 141 cases of early staged non-small cell lung
cancer were stained for PD-ECGF (P-GF.44C MoAb) and vascular grade
(JC70 MoAb).

Results: Cancer cell PD-ECGF overexpression related to high vascular
grade (p • 0.02). Early steps of PD·ECGF activation could be identified in 26
cases. where one or two small foci of PD-ECGF overexpression occurred
within a general pattem of negative/weak staining. 32 foci of overexpression
were analysed as for the local degree of angiogenesIs (Chalkley score) and
local Inflammatory (lymphocyte and macrophage) infiltration comparatively
with the remaining negative tumour areas. The mean overall Chalkley
score was 4.6 (sd 1.79) vs. 5.53 (sd 2.87) in the areas of PD-ECGF
overexpression (p .. 0.006). The mean chalkley score dropped to 3.93 (sd.
1.98) when assessed only in areas with negative PD·ECGF reactivity (p
• 0.002). Nineteen 0U1 of 26 cases had low degree oIlymphoplasmocy1ic
Infiltration. In 10119 (54%) high lymphocytic infj~ration was observed in the
area 01 PD-ECGF overexpression which was statistically significant (p =
0.01).

Conclusions: The present study provides evidence of a direct causative
Involvement of PD·ECGF in the process of angiogenesis in NSCLC.
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A prospective study on Intratumoral microvessel density
(1MD), p53-proteln expression and prognosis In colorectal
cancer

P. Vermeulen' , A. Pawlnsky1, E. Van Marck2• G. Hubens2 , G. Goovaerts3 ,
A Van Oosterom' , L.Y. Dirix3. 1Tumour angiogenesis and Stroma
Research Group Catholic University Leuven; 2Umversity Hospital Antwerp;
3 Medisch-lnstitlJUt Sint·August/nus Antwerp. Belgium

Purpose: To investigate the correlation between clinical characteristics,
IMD. p53 protein expression. CD44v6 expression. basement membrane and
dlseas&-free. overall survival and response to chemotherapy in coIorectal
carcinoma.

Methods: A prospective study was initiated in 01·90 up to 12·94, collect·
Ing all clinicopathological information on patients with operable colorectal
carcinoma. Patients with Dukes 0 carcinoma who needed palliative surgery
were Included. In addition to preoperative clinical and radiological param•
eters, transfusion needs, standard pathological staging and grading, p53
overexpression was determined by 007 staining, collagen IV staining and
CD44v6 staining, IMD was determined with a CD-31 immunostaining. The
mlcrovessel density was determined according to the consensus report
(Vermeulen et aI., EJC 32A (14».

R..ults: Prospective data collection was performed on 330 patients.
with complete clinicopathological data and follow·up currently available for
255 patients. Mean IMD in hot spots Is 1041x200 field (median 96; SO
36).5701. of CRC overexpressed p53-proteln (007 + In >10% of tumour
cell nuclei). Increasing p53-protein expression was related to higher IMD
counts, confirming our previous results (Mlcrovac Res 1996, 51). 54% 01
p53 positive CRC shoWed an IMD > 100 as compared to 28% 01 the
p53 negative group. An inverse aSSOCiation between IMD and CD44v6
expression was observed (p < 0.05). In patients with Dukes C and 0 high
IMD predicted for shorter survival.

ConclusIon: The mean and median microvessel density in CRC is com•
parable to IMD reported In breast adenocarcinoma. Angiogenesis counted
as IMD In hot spots has prognostic value for diseas&-free and overall
survival In CRC.
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Involvement of Rho proteins In regulation of transformation
and apoptosls

P. Esteve, N. Embade. R. Perona, C. Swlrez, B. Jlm4lnez. J. Le6n',
L. Peso. J.C. Laca!. Inst. de Invest Biomedical. CS/C. Madrid; ,Dept. Bioi.
Mol., Univ. Cantabrla, Santander, Spain

Rho proteins are a family of GTPases belonging to the Ras superfamily,
which are critical elements of signal transduction pathways leading to a
variety of cellular responses. This tamily of small GTPases have been
Involved In diverse biological functions such as cytoskeleton organization,
cell grOWth and transformation, ceR motility, migration, metastasis, and
response to stress. We have recentiy demonstrated that Rho proteins are
dual regUlators of transformation and apoptosis, since overexpression of the
Aptyslil cafifomica rho gene In NIH3T3 cells triggers apoptosis after sel\Jm
deprivallon. Here we report that human Rho proteins such as RhoA, RhoC
and RaCl, are capable of inducing apoptosis in dlnerent cell systems like
murine NIH3T3 cells and human K562 cells. Since K562 cells are devoid
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