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P197. Diagnostic values of 1p and 19q deletions in 
adult gliomas: a meta-analysis of the literature 
and implications in daily clinical practice
D. Fontaine1, F. Vandenbos1, C. Lebrun1, V. Paquis1, M. Frenay2; 1Centre 
Hospitalier Universitaire de Nice, Nice, France, 2Centre anti-cancéreux 
Antoine Lacassagne, Nice, France

Losses of chromosomes 1p and 19q are deemed correlated with the 
diagnosis of oligodendroglioma. We reviewed the literature to evaluate the 
usefulness of these correlations to help histological diagnosis in the daily 
practice. The rates of deletions relative to histology (WHO classifications) 
were extracted from 33 studies, including 2,666 patients (1,260 oligoden-
drogliomas, 327 astrocytomas, 603 oligo-astrocytomas and 476 glioblas-
tomas). Mean rates were calculated according to histology and grade. For 
each grade of malignancy, specificity, sensibility, predictive positive values, 
and false negative rates have been calculated in order to evaluate the rele-
vance of these deletions to differentiate pure oligodendrogliomas from other 
tumors (hypotheses 1) and oligodendroglial tumors from pure astrocytomas 
(hypotheses 2). The 1p deletion, 19q deletion and 1p19q co-deletion mean 
rates were respectively 65.4%, 69.2% and 63.3% in oligodendrogliomas; 
28.7%, 42.2% and 21.6% in oligo-astrocytomas; 13.2%, 23.2%, and 7.5% 
in astrocytomas; 11.6%, 23.7%, and 2.9% in glioblastomas. The presence 
of 1p deletion and 1p19q co-deletion were strongly correlated with the 
histological diagnosis corresponding to oligodendroglioma. High positive 
predictive values (respectively 77.9% and 84.3% for hypotheses 1; 93.9% 
and 97.5% for hypotheses 2) suggest that the presence of deletion 1p or co-
deletion represents a strong argument in favor of the diagnosis of oligoden-
droglioma. However, considering the high false negative rates (respectively 
34% and 38.6% for hypotheses 1; 67% and 76.2% for hypotheses 2), this 
diagnosis may not be excluded in absence of such deletions.

P198. Gene expression based classification of 
Oligodendroglial tumors. Transcriptomic 
profile associated with 1p/19q allelic losses
R. Ferrer-Luna1, H. Martinetto2, M. Mata3, L. Nuñez2, E. Arias2,  
F. Dasi3, J. Calvar2, J. Piquer4, G. Sevlever2, B. Celda1,5; 1Biophysical and 
Biomedical NMR Applications Unit. Physical-Chemistry Dpt. University 
of Valencia, Burjassot, Spain, 2Department of Neuropathology, Fleni. 
Buenos Aires, Argentina, 3Multigenic Analysis Unit. Faculty of Medicine. 
University of Valencia, Valencia, Spain, 4Neurosurgery Service. La Ribera 
Hospital, Alzira, Spain, 5CIBER Bioengineering , Biomaterials and 
Nanomedicine, ISC-III, Valencia, Spain

Introduction: Oligodendroglial tumors (OT) are constituted by pure 
oligodendrogliomas (OD), and oligoastrocytomas (OA) and their respective 
anaplastic grades (AOD, AOA). According WHO classification, pure and 
mixed classes are considered differential tumor entities. Both classes share 
genetic-molecular alterations but at different frequency. It has been observed 
that oligodendrogliomas are one of the most chemosensitive solid tumors 
and that loss of chromosome (LOH) 1p was tightly associated with chemo-
therapy response. We correlate gene expression with genetic and chromo-
somal aberrations and investigate whether gene expression profiling could 
be used to classify OT in an objective manner.

Methods: Microarray analysis was used to determine the expression 
of ~47,000 transcripts in a set of 16OD, 3AOD, 7OA, and 3AOA. LOH 
at 1p, 19q, and 10q was assessed by quantitative microsatellite analysis. 
EGFR and CDK2NA were studied by multiplex RT-PCR. Genes more dif-
ferentially expressed among molecular groups were selected and evaluated 
by unsupervised analysis. 17 genes identified in our screen were validated 
by qRT-PCR using SYBER-Green. Supervised learning approaches were 
used to build a two class prediction model based on their histology class, 
pure or mixed. We performed an evaluation of 3 algorithms (DLDA, 1-NN, 
and PAM) and 8 different prediction model were built in each one (2,5, 
10,20,35,50,75,100 features). Training error of this prediction models were 
determined using CV-10, and LOO. The best number of genes that result in 
the smallest cross-validation error were selected.

Results: LOH for 1p, 10q, and 19q was seen in 45%, 45%, and 41% 
of OT. EGFR amplification, and CDKN2A deletion was found in 14% and 
17%, respectively. Expression profile showed that OT with 1p/19q loss, 
express high levels of genes related with neurogenesis; meanwhile OT with 
1p/19q retention over expressed genes related with immune response and 
inflammation. We identify 72 features frequently used by predictors, the 
average mixed and pure predictive values were 79.64% and 94.38%.

Conclusion: More functionally significant and differentially expressed 
genes were detected among molecular status than defined histological 
classes. Gene expression profile was decisively conditioned by 1p/19q allelic 
deletions. Detected alterations could reveal the divergent response showed 
by this molecular subgroup in chemotherapy treatment. Molecular predic-
tors could be complementary to pathological diagnosis.

P199. Genetic profile in 1p- and 19q-deleted 
oligodendroglioma with short relapse-free 
survival
J. Adachi, N. Uemiya, K. Totake, K. Mishima, T. Suzuki, M. Matsutani, 
R. Nishikawa; Department of Neuro-oncology, Saitama Medical 
University International Medical Center, Hidaka-shi, Saitama, Japan

Objectives: Oligodendrogliomas (OLs) with combined allelic loss of 
1p and 19q have been associated with longer relapse-free and overall sur-
vival. However, a subset of 1p- and 19q- deleted OLs recurs early despite 
postoperative chemo-radiothrapy. In this study, we investigated the specific 
genetic or chromosomal abnormalities found in 1p- and 19q-deleted OLs 
with short relapse-free interval. 

Methods: Since 2000, we analyzed six and eight patients with histo-
logically verified OL and anaplastic oligodendroglioma (AO), respectively. 
Combined loss of both 1p and 19q were confirmed in all cases using fluo-
rescence in situ hybridization (FISH). Post-operatively, all patients received 
chemotherapy (eight cycles of procarbazine1ACNU1vincristine) and radia-
tion therapy. The follow-up period was the time from diagnosis until death 
or final contact with the patient. Genetic and chromosomal abnormalities 
were determined by FISH and/or array-comparative genomic hybridization 
(Array-CGH). 

Results: Two of 6 OLs (33%) and two of 8 AOs (25%) recurred within 
24 months after initial diagnosis. The remaining 10 cases showed no tumor 
recurrence during the follow-up period. EGFR amplification was identified 
in all of recurrent OLs and AOs by FISH and Array-CGH. However, only 
two AO cases demonstrated EGFR overexpression by immunohistochemi-
cal assay. Allelic loss of 10q23 was observed in two recurrent AO cases. 
In contrast, these alterations were seen in none of patients without tumor 
recurrence. 

Conclusions: These results suggest that 1p- and 19q-deleted oligoden-
droglioma with EGFR amplification or 10q loss, which genetically mimics 
glioblastoma, tends to recur early. FISH is a simple and useful technique for 
detecting EGFR amplification in tumor cells.

P200. TGF-beta antibody treatment of 
subcutaneous gliomas in mice
P. Hülper1, W. Kugler1, M. Lakomek1, B. Erdlenbruch2; 1Department of 
Pediatrics, University of Göttingen, Göttingen, Germany, 2Children’s 
Hospital Minden, Minden, Germany

Glioblastoma multiforme is characterized by an intrinsic resistance to 
radio- and chemotherapy, which is largely responsible for the poor prog-
nosis of patients with high-grade glioma. Thus, new therapeutic strategies 
are needed.

Since TGF-beta is known to be a target molecule for tumor treatment, 
different kinds of tumors in mice were successfully treated by inhibition 
or down-regulation of the TGF-beta signaling pathway. For glioblastoma 
multiforme cell lines reduction of TGF-beta has been shown to either inhibit 
or promote growth in tumor cell lines and of tumors in mice.

Here, human U87MG cells were subcutaneously implanted into nude 
mice and mouse GL261 cells into Black 6 mice. The resulting tumors were 
treated with TGF-beta 1–3 inhibiting 1D11 TGF-beta antibodies. Using 
near-infrared fluorescence labelled antibodies and the eXplore Optix imag-
ing system it was possible to detect the marker antibodies in the tumor tissue 
in vivo in mice. The anti-TGF-beta-treated tumors in nude mice grew nearly 
twice as big as tumors treated with an isotype control antibody (13C4). In 
the xenograft mouse model used here, inhibition of TGF-beta binding to its 
receptor seems to lead to the established growth stimulatory response and 
the promotion of tumor growth.

The well-known immune escape of gliomas is also triggered by TGF-
beta. In the nude mouse model the immune stimulatory effect by inhibit-
ing TGF-beta is almost undetectable because of the low amount of T-cells 
in nude mice. By contrast, Black 6 mice bearing syngenic subcutaneous 
GL261 mouse glioma cells are immunocompetent. The effect of the immune 
response can be compared to the low immune response in glioma growth 
under TGF-beta treatment.

This work was supported by a grant fom Genzyme Corp.

P201. Translation of immunotherapy against 
pediatric malignant brain tumors
A. Darabi, E. Visse, P. Siesjö; Institution for Clinical Sciences, Lund, 
Sweden

Aim: The aim of the described study is to find a basis for clinical immu-
notherapy of pediatric brain tumors. More specifically, we wanted to inves-
tigate whether a tumor specific immune response could be detected in leuko-
cytes from children with brain tumors of different grade of malignancies.
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Background: Conventional therapy of brain tumors in children can cure 
many patients but with the cost of severe side effects, most importantly 
neuro-cognitive deficits. In many cases there is, however, no cure. The 
advantage of immunotherapy versus conventional therapy is that it specifi-
cally targets tumor cells, it can target non-dividing tumor cells, and that it 
is possible to redesign the therapy after tumor recurrence.

Methods and Results: Five pediatric brain tumors of different grade 
of malignancy have been cultured after surgery. The tumors contained a 
small proportion of tumor stem cells as determined by the putative stem 
cell marker CD133, formation of neurospheres under serum free con-
ditions and co-localization of nestin and glial fibrillary acidic protein 
(GFAP). Leukocytes were isolated from blood and re-stimulated in mixed- 
lymphocyte-tumor cell-culture (MLTC) against the tumor cells. We could 
detect CD8/CD107a (CD107a is a marker for granzyme B release and indi-
cates a cytolytic function of the cell) double positive cells, indicating that we 
could activate tumor specific lymphocytes with a cytolytic function. A panel 
of Th1 and Th2 cytokines were measured using cytokine-bead-array (CBA). 
We could detect small amounts of IL-10 and IL-6; both have been reported 
to be associated with tumor progression. A small piece of the tumor was 
also minced in order to perform FACS-analysis of the phenotype of tumor 
infiltrating leukocytes. Of total amount of tumor infiltrating leukocytes, 
only a fraction was T-lymphocytes.

Conclusions: Immunotherapy of pediatric brain tumors may be an alter-
native treatment modality in the future and it has the advantage to work 
better in children due to that children have a more active immune system 
than adults. In order to draw further conclusions about immune activa-
tion towards pediatric brain tumors, more patients with different grades of 
malignancy will be included in the study.

P202. Combined chemotherapy and 
immunotherapy against experimental 
malignant brain tumors
S. Fritzell, A. Darabi, S. Eberstål, L. Salford, E. Visse, P. Siesjö; 
Institution for Clinical Sciences, Lund, Sweden

Aim: The aim of the described study is to investigate how combined 
chemotherapy and immunotherapy synergizes in our experimental rat and 
mouse brain tumor models.

Background: The most common of the malignant primary brain 
tumors, glioblastoma multiforme (GBM), is also one of the most therapy 
resistant tumors of the human organism. In Sweden, over 400 persons die 
every year from this disease despite conventional treatments such as surgery 
or radiotherapy. Based on previously published data from our experimental 
rat model, we have launched a clinical trial (the BRain Immuno Gene Tumor 
Therapy-BRIGTT study) with immunotherapy using interferon-gamma 
(IFN) transduced autologous glioma cells in patients with GBM (over the 
age of 50). The initial eight patients in the clinical trial were immunized after 
surgery and radiotherapy. Since neo-adjuvant temozolomide (TMZ) treat-
ment in patients with GBM is an accepted clinical treatment the continuing 
trial will encompass surgery, radiotherapy, and neo-adjuvant chemotherapy 
using TMZ followed by immunotherapy. Contrary to previous beliefs that 
the combination of chemo- and immunotherapy might be advantageous due 
to homeostatic re-constitution of immune cells, reduction of immune cells 
with suppressive capacity, and release of antigens intra-tumorally.

Methods: In our rat and mouse models of glioma, different schedules of 
chemotherapy using TMZ and immunotherapy using combined cytokines 
(IFN, GM-CSF, IL-7) were launched. The optimal dose and timing of the 
treatments were determined. Endpoints were primarily survival and sec-
ondly assessment of homeostatic lymphocyte re-constitution, reduction of 
immune cells with suppressive capacity, and intra-tumoral cell-death using 
flow cytometry and immunohistochemistry.

Preliminary Results: Preliminary results show a prolonged survival 
when combining TMZ with IFN-based immunotherapy in our rat glioma 
model. TMZ by itself did not induce any treatment benefit.

Conclusion: Immunotherapy treatment against different forms of can-
cer is an area that is under expansion, and objective data from clinical trials 
is accumulating. Nevertheless, new successful therapies have to work in 
harmony with conventional treatment strategies. It is therefore of uttermost 
importance to increase the knowledge of how chemotherapy and immuno-
therapy synergize in the treatment of malignant brain tumors in order to 
improve the situation for the patients.

P203. Inhibition of COX-2 and NO enhances an IFN-
gamma based immunotherapy of N32 rat glioma
S. Eberstål, P. Siesjö, W. Badn, M. Esbjörnsson, A. Darabi, E. Vsse; 
Neurosurgery, Lund, Sweden

We have previously developed an immunotherapy against experimental 
gliomas based on IFN- producing tumor cells. Immune suppression trig-
gered both by the growing tumor but also by the induced immune activation 

down-regulates the immune activation after immunizations. We have previ-
ously shown that inhibition of NO by intermittent administration of methyl 
guanine (MEG) enhanced the cure rate of immunized tumor bearing rats. 
As MEG has been described to also inhibit COX-2 we wanted to investigate 
the role of iNOS and COX-2 inhibition after immunizations.

Methods: N32 rat glioma cells were stereotactically injected in the right 
caudate nucleus of syngeneic Fisher rats. Treatment consisting of immuniza-
tions with IFN-gamma producing N32 cells (N32IFN-gamma) or medium 
was combined with delivery of either MEG, the iNOS specific inhibitor 
L-NIL, or the COX-2 inhibitor parecoxib immunizations were given on 
days 1, 14, and 28 after establishment of intra cerebral tumors.

Results: The survival rate after 120 days was increased in animals 
treated with immunizations and delivery of L-NIL and parecoxib (7/8) and 
immunizations and delivery of parecoxib (5/8) compared to immunizations 
only (4/8) or immunizations and MEG (0/8) .

Conclusions: The combination of COX-2 and iNOS inhibition enhances 
the effect of an IFN-gamma based immunotherapy of pre-established N32 
rat gliomas. Interestingly continuously administered MEG did not have any 
effect at all. The results demonstrate that excess production of both prosta-
glandins and nitric oxide inhibits the therapeutic effect.

P204. Enhancing antitumor mechanisms of 
dendritic cells vaccination by temozolomide 
combination against experimental brain tumor
Y. Hong1, C. Kim1, D. Chung1, C. Jung2, T. Kim1; 1The Catholic 
University of Korea, Seoul, Republic of Korea, 2Konyang University, 
Daejeon, Republic of Korea

Many studies have reported that the combination of chemotherapy 
and immunotherapy may be more effective than the single modality in the 
treatment of cancers, however, its enhancing antitumor mechanisms are 
not well known in brain tumors. In this study, we investigated the thera-
peutic potentials of combination treatment with TMZ and tumor antigen-
pulsed DCs and determined the underlying therapeutic mechanisms in an 
intracranial (i.c.) GL26 glioma model. The combined treatment significantly 
enhanced the tumor-specific immune responses and prolonged the survival 
more than the signal therapy in GL26 tumor-bearing animals. Apoptosis 
induction was detected in the tumor of animals treated with TMZ but not in 
untreated naïve group. Calreticulin (CRT) surface exposure was also detect-
able in the TMZ-treated GL26 cells by immunofluorescence staining. In 
addition, TMZ chemotherapy increased the tumor antigen cross-priming 
from tumor cells, leading to cross-priming of tumor antigen-specific CD41 

T cells and CD81 T cells. However, TMZ failed to suppress the number of 
CD41 CD251 regulatory T cells (Treg). Collectively, this study provides the 
evidence that combined TMZ and DC-based vaccines leads to the enhance-
ment of antitumor immunity through the increased tumor specific immune 
responses via the cross-priming of an apoptotic tumor cell death mediated 
by CRT exposure in part.

P205. Plasma protein biomarker signatures 
as indicators of the effects of immuno gene 
tumor therapy in patients with Glioblastoma 
Multiforme
L. G. Salford1, O. Persson1, A. Carlsson2, B. Widegren1, P. Siesjö1, 
G. Skagerberg1, J. Ingvarsson2, C. Wingren2, C. Borrebaeck2; 1Dept 
of Neurosurgery, Lund, Sweden, 2Dept of Immunotechnology, Lund, 
Sweden

Malignant brain tumors are still among the most therapy resistant 
human malignancies. The malignant gliomas which infiltrate the brain are 
fatal in 99.8%. The mean survival time after diagnosis of a glioblastoma 
multiforme (GBM) is less than a year in spite of surgery and radiother-
apy and chemotherapy administered separately. Based upon our results in 
animal experiments, we have explored the possibilities of adding immune 
therapy utilising the patients own tumor cells, transfected with the human 
IFN-gamma gene by the use of adenoviral vector, followed by 8–14 intrad-
ermal immunizations every third week. Patients, all in the age group 50–69 
years, who received this treatment after surgery and radiotherapy, had a 
significantly longer time to progression as well as survival time than a con-
trol group. The treatment did not induce observable adverse effects and the 
treated patients reported improved quality of life during the immunization 
period. Plasma from all patients were spared before and after initial surgery 
and before and after each immunization and we have performed differential 
plasma protein profiling of the non-immunized and the immunized GBM 
patients as well as of an age-matched group of healthy controls. We have 
developed a state-of-the art recombinant antibody microarray technology 
platform for high-throughput proteomics of non-fractionated biotinylated 
proteomes. The platform is based on human recombinant single-chain Fv 
(scFv) antibody fragments, microarray adapted by design, on black poly-
mer Maxisorb slides. By the use of this platform we have found, that GBM 
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patients and healthy controls display more similar plasma protein signa-
tures prior to immunization, while distinct signatures were observed after 
immunization. Furthermore, we have identified tentative plasma protein 
biomarker signatures distinguishing between short-time (average 345 days) 
survivors (STS) and long-time survivors (LTS) (average 694 days) among 
the immunized patients. The level of IFN- is higher in LTS than in STS 
both preoperatively at the 4th and 8th immunization, and IL-5 increases 
in LTS and decreases in STS during immunization, while IL-12 increases 
strongly in LTS. In the long term run, such plasma protein signatures may 
be used for e.g., disease diagnostics, monitoring of the effects of immuniza-
tion, and prediction of survival—not only for gliomas—based on a simple 
non-invasive blood test.

P206. Cytogenetic basis of benign invasive skull 
base meningiomas
A. Bekyashev, A. Korshunov, V. Cherekaev, R. Sycheva; Burdenko 
Neurosurgical Institute, Moscow, Russian Federation

Introduction: Meningiomas that arise in the skull base (SBM) often 
display growth patterns leading to widespread invasion and destruction of 
the surrounding structures. Consequently, there is still estimated recurrence 
rate up to 30% with SBM. Conventional cytogenetic studies have failed to 
reveal aberrations characteristic of invasive meningiomas.

Materials and Methods: In total, 15 adult patients who were treated 
from January 1, 2003, to January 1, 2006, and who had newly diagnosed, 
histologically benign SBM were included in this study. We investigated 10 
invasive and 5 non-invasive SBM using the array-based comparative genomic 
hybridization with the GenoSensor Array 300.

Results: Histological examination of tumor samples revealed 8 menin-
giotheliomatous and 7 transitional meningiomas, grade I. Mean number of 
cytogenetic aberrations (CA) detected per tumor was significantly greater 
for invasive meningiomas—67.4 compared with 40.5 for noninvasive SBM. 
The frequency of 24 CA (6 losses and 18 gains), affecting . 50% of tumors 
examined, was found to be relatively similar for both meningioma sub-
groups. It is of note that all 15 tumors examined showed genomic losses 
at chromosome 22q and GSCL was found to be most frequently deleted 
clone (10 samples), followed by TBX1 and BCR loci (6 samples of each). 
Additionally, 35 CA (16 losses and 19 gains) were found more frequently in 
invasive tumors (Fisher’s exact test, p , 0.05), while frequent losses at 1p, 
6q, 9q, and 14q, as well as gains at 7q, 8, 18q, and 20 tended to distribute 
among invasive meningiomas. We failed to reveal recurrent chromosomal 
aberrations characteristic of non-invasive SBM alone. 

Conclusions: The presence of a complex cytogenetic profile and progres-
sion-associated chromosomal aberrations in benign SBM is associated with 
their increased invasive potential. Nevertheless, it is unclear, whether these 
invasive tumors are already intrinsically aggressive or they can progress in 
a stepwise cytogenetic fashion. Inasmuch as no reliable adjuvant therapy for 
recurrent meningiomas is available thus far, revealed genomic aberrations 
can provide a potential targets for drug discovery and therapeutic interven-
tion in a future.

P207. Prognostic implication of cytogenetic 
features in meningiomas
R. Ketter1, J. Rahnenführer2, W. Henn3, W. Feiden4, W. Steudel1,  
S. Wemmert1, S. Urbschat1; 1Department of Neurosurgery, Saarland 
University, Homburg, Germany, 2Department of Statistics, Technical 
University, Dortmund, Germany, 3Institute of Human Genetics, Saarland 
University, Homburg, Germany, 4Department of Neuropathology, 
Saarland University, Homburg, Germany

Meningiomas are mostly benign tumors that originate from the cover-
ings of brain and spinal cord. Typically, they reveal a normal karyotype or 
monosomy for chromosome 22. Rare clinical progression of meningiomas 
is associated with a non-random pattern of secondary losses of other auto-
somes. Deletion of the short arm of one chromosome 1 appears to be a 
decisive step for anaplastic growth in meningiomas. We calculated an onco-
genetic tree model that estimates the most likely cytogenetic pathways of 
661 meningioma patients in terms of accumulation of somatic chromosome 
changes in tumor cells. The genetic progression score (GPS) estimates the 
genetic status of a tumor as progression in the corresponding tumor cells 
along this model. Large GPS values are highly correlated with early recur-
rence of meningiomas [p,10-4]. This correlation holds even if patients are 
stratified by WHO grade. Tumor location also has an impact on genetic 
progression. Clinical relevance of the GPS is demonstrated with respect to 
origin, WHO grade, and recurrence of the tumor. As a quantitative measure 
the GPS allows a more precise assessment of the prognosis of meningiomas 
than categorical cytogenetic markers based on single chromosomal aber-
rations.

P208. YKL-40 expression in intracranial 
meningiomas
M. Okada, D. Ogawa, Z. Wei, S. Ookubo, K. Miyake, N. Kawai,  
T. Tamiya; Department of Neurological Surgery, Faculty of Medicine, 
Kagawa University, Kagawa, Japan

Background: A chitinase 3-like-1 protein, YKL-40, is a glycoprotein 
secreted to the extracellular matrix by various tumor cells. Though the bio-
logical role of YKL-40 is yet to be clarified, YKL-40 expression and its rela-
tionship to tumor invasion or prognosis are discussed in malignant tumors. 
In brain tumors, while the expression in glioblastoma has been reported, to 
our best knowledge, meningioma has not been studied so far.

Materials and Methods: Twenty cases with surgically excised menin-
gioma were included in this study; 8 fibrous meningiomas, 4 meningothelial 
meningiomas, 4 transitional meningiomas, 2 atypical meningiomas, and 2 
anaplastic meningiomas were immunohistochemically stained by mouse anti-
human YKL-40 monoclonal antibody. We evaluated the presence or absence 
of YKL-40 expression as well as the localization of expression. Relationship  
of YKL-40 expression to cell proliferativity indexed by Ki-67 and histologi-
cal subtypes of meningioma were investigated.

Result: YKL-40 expressed dominantly in tumor cytosol and nucleus. 
YKL-40 expressed in one case out of eight with fibrous meningiomas, and 
three cases out of four with meningothelial and transitional meningiomas. 
In malignant meninigomas, one atypical meningioma and all two anaplas-
tic meningiomas demonstrated YKL-40 expression. YKL-40 expression 
was significantly related to tumor proliferation evaluated by Ki-67 labeling 
index (p,0.05).

Conclusion: YKL-40 was expressed in malignant meningioma and also 
in benign meningothelial meningioma. YKL-40 expression shed a new light 
on the further understanding of cell biology of meningioma. YKL-40 may 
be a potential biomarker alluding to meningioma proliferation as well as 
other tumors like breast cancer.

P209. Microarray-based gene expression profiling 
of benign and atypical meningiomas
M. Mata1, C. López-Ginés2, R. Gil-Benso2, O. Cortes3, J. Gonzalez-
Darder3, B. Celda4,5, M. Cerdá-Nicolás6,7; 1Fundación de Investigación 
del Hospital Clínico Universitario, Valencia, Spain, 2Facultadv de 
Medicina y Odontologia. Universidad de Valencia, Valencia, Spain, 
3Hospital Clinico Universitario, Valencia, Spain, 4Departamento de 
Química Física, Universitat de Valencia, Valencia, Spain, 55Centro 
de Investigación Biomédica en Red (CIBER-BBN), Valencia, Austria, 
6Facultadv de Medicina y Odontologia, Valencia, Spain, 7Centro de 
Investigación Biomédica en Red (CIBER-RES), Valencia, Spain

Meningiomas are one of the most common primary central nervous cen-
tral tumors accounting for 26% of primary neoplasm. These tumors con-
form a complex and heterogeneous conjunct. Their wide clinicopatholical 
variants spectrum is reflected in the 133 histological variants and 3 malig-
nancy grades recognized in the 2000 WHO. Although they are well char-
acterized at the cytological and cytogenetic level, little is known about the 
molecular pathways critical for meningioma tumor formation and progres-
sion. In this study we used Affymetrix’s high density microarrays to study 
30 meningioma samples. U133 plus 2.0 array, including porbes to analyze 
more than 45,000 different transcripts, were used to study expression pro-
files of these tumors. Biotynilated complementary RNA, chip hybridization, 
and data acquisition were performed following manufacturer’s instructions. 
Statistical analysis was performed using specific algorithms and software 
developed to analyze microarray data. Five different characteristics were 
considered in order to find correlations between expression profiles and 
tumor progression including location of the tumor, histological grade (sin-
cytial, fibroblastic, transitional, secretor or meningotelial), malignity grade, 
recurrence rate, and karyotype. Biostatistical analysis was done at different 
levels: Our first approximation was done using the whole data included in 
the array using non supervised statistical approaches (PCA and hierarchical 
clustering). Then we increased the complexity of analysis following two 
different approaches: we selected genes according to biological functions 
involved in tumor progression, and genes included in chromosomes 1p, 6q, 
10, 14q. Several conclusions were extracted from our analysis. We found 
a poor correlation between location and histology. Benign meningiomas 
(grade I) conform a more homogeneous group than atypical tumors or ana-
plasic tumors. Finally we selected a matrix of genes involved in different 
biological functions (differentiation, cell signaling, cellular cycle, apopto-
sis, extructural components of cellular matrix, and development) which are 
useful to distinguish and separate atypical and benign meningiomas inside 
our samples.

This study was supported by grant FIS PI061134 and eTUMOR:FP6-
2002-LIFESCIHEALTH 503094e.
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P210. Pediatric non-ependymal gliomas have 
genetic aberrations different from adult 
tumors
T. Miwa1, Y. Hirose2, H. Sasaki1, K. Yoshida1, T. Kawase1; 1Department 
of Neurosurgery, Keio University, Tokyo, Japan, 2Department of 
Neurosurgery, Fujita Health University, Toyoake, Japan

Recent progress in genetics for brain tumors revealed that genetic analy-
sis provides information relevant to clinical course of glioma patients. How-
ever, knowledge in genetic aberrations in glioma has been obtained mainly 
from adult tumors, and little is known for pediatric tumors. To characterize 
pediatric non-ependymal gliomas by their genetic features, we investigated 
DNA copy number aberrations (CNAs) in pediatric non-ependymal gliomas 
using comparative genomic hybridization (metaphase CGH). To exclude 
intermixed normal brain tissue, especially in case of low grade tumors, we 
microdissected the small pieces of paraffin-embedded tissue that were his-
tologically confirmed as neoplastic region, and DNA extracted from those 
microdissected tissues were subjected to analysis. We found gain on chro-
mosomal arm 1q, 7q, 9q, and 17q frequently in our study cases. These CNAs 
were recognized in both supra- and infra-tentorial tumors. Especially, gain 
on 1q was frequent in tumors of histologically high grade and clinically 
aggressive, irrespective to tumor location and tumor cell type, and was asso-
ciated with a higher number of CNAs. Loss of 1p and 19q, the most frequent 
aberration in adult oligodendrogliomas, respectively, were not recognized. 
Our analysis detected no CNAs in cerebellar pilocytic astrocytomas. Com-
pared with CGH data which we have already obtained from more than 
180 adult astrocytic and oligodendroglial tumors, pediatric non-ependymal 
gliomas had CNAs distinct from adult cases. This difference of genetic fea-
tures supports the idea that pediatric tumors develop via unique pathways. 
Further investigation is warranted to identify genetic markers which may 
help development of treatment strategy for pediatric gliomas.

P211. Comparative genetic and metabolic study 
in a metastasizing anaplastic ependymoma in an 
adult
C. López-Ginés1, C. Faus2, R. Gil-Benso1, D. Monleon3, M. Mata3, 
J. Morales3, J. Leon2, J. Gonzalez-Darder2, B. Celda4,5, M. Cerdá-
Nicolás6,7; 1Facultad de Medicina y Odontologia, Valencia, Spain, 
2Hospital Clinico Universitario, Valencia, Spain, 3Fundación de 
Investigación del Hospital Clínico Universitario, Valencia, Spain, 
4Departamento de Química Física, Universitat de Valencia., Valencia, 
Spain, 5Centro de Investigación Biomédica en Red (CIBER-BBN) 
Valencia, Spain, 6Facultad de Medicina y Odontologia, Universidad de 
Valencia, Valencia, Spain, 7Centro de Investigación Biomédica en Red 
(CIBER-RES), Valencia, Spain

Ependymoma is a tumor of neuroepithelial tissue that occurs in both 
brain and spinal cord, most frequently in children and young adults. Recur-
rence of tumor in the same site as the original one is a known complication 
especially in association with subtotal or incomplete resection. However, 
dissemination and metastasis has only rarely been described. Microscopic 
examination of original tumor showed a highly cellular picture of anaplas-
tic ependymoma. Neoplastic cells presented cellular and nuclear pleomor-
phism, and perivascular rosettes. Metastatic tumor in cerebellum showed 
an increasing of cellular anaplasia with a diffuse organization. The original 
neoplasm and the metastasis showed frequent mitotic activity and a high 
proliferative index of Ki67-LI; this last increased in anaplastic areas of the 
metastatic tumor. Both tumors expressed GFAP, S100, and p53. Chromo-
somal analysis using G-banding and spectral karyotyping (SKY) showed 
the karyotype was the same as well in the original tumor as the metastasis 
with anomalies in chromosomes 2, 3, 5, 8, 16, and X. Interphase fluores-
cence in situ hybridization (FISH) analysis in culture cells and paraffin in 
both tumors revealed no deletion for TP53, no amplification of EGFR, and 
homozygotic deletion in INK4A in both tumors. Gene expression profiles 
were obtained using Affymetrix microarrays. A total of 1,362 annotated 
genes were identified as changed between metastasis and baseline sample, 
original tumor. These genes are involved in cell cycle control, cell differ-
entiation, response to DNA damage, and extructural genes. The TP53, 
IGF-2, PRDX2, many collagen, cyclins, MAPkinases and heat shock pro-
teins to be highly expressed in metastasis. The comparison between the 
high resolution magic angle spinning (HR-MAS) spectra of original and 
metastatic ependymoma and CNS normal tissue show a strong decrease 
of N-acetyl-aspartate, which reflects cellular destruction, and of creatine, 
which indicates a decrease of the energetic metabolism. Metabolic profiles 
for both samples are almost identical with some variations in the levels of 
phospholipids and related metabolites. To our knowledge, the present study 
is the first report of a genetic study of an original tumor and its metastasis 
in an anaplastic ependymoma. The genetics results in both tumors are simi-
lar, but there is a different expression of some genes and metabolic profiles 
related to increase of malignancy.

This study was supported by grant FIS PI061134.

P212. Comparative epigenetic analysis of 
the malignant progression of pleomorphic 
xanthoastrocytoma
R. Martinez1, O. Basten2, S. Ropero3, E. Hofmann4, A. Giese1,  
R. Behr5, M. Esteller3; 1Department of Neurosurgery, University of 
Goettingen, Germany, 2Institute of Pathology, Klinikum Fulda, Germany, 
3Spanish National Cancer Centre, CNIO, Madrid, Spain, 4Department 
of Neuroradiology, Klinikum Fulda, Germany, 5Department of 
Neurosurgery, Klinikum Fulda, Germany

Objective: Pleomorphic xanthoastrocytoma (PXA) is a rare WHO grade 
II tumor accounting for less than 1% of all astrocytomas. The biological 
behavior of PXA is benign with a 10-year survival rate of 70%. Malignant 
transformation of PXA is extremely unusual. We report the exceptional case 
of a patient harboring a WHO grade II right parietal PXA. 12 months after 
total resection a local relapse occurred. Histologically the recurrent tumor 
showed anaplastic features.

Methods: Both tumor specimens were assessed by histological, immu-
nohistochemical and molecular analyses. After DNA extraction methyla-
tion specific polymerase chain reaction (MSP) was applied for pro-apoptotic 
genes (CASP8, CASP3, CASP9, DcR1, DR4, DR5, TMS1), tumor sup-
pressor genes (RASSF1A, BLU), cell adhesion regulating genes (CDH1, 
CDH13), cell cycle regulator genes (CHFR, p14ARF, p16INK) and DNA 
repair genes (MGMT, hMLH1). Bisulfite sequencing was performed to 
confirm MSP data.

Results: Both tumors were similar regarding immunopositivity against 
GFAP, S100, vimentin, and EMA. The proliferation activity (assessed by 
MIB1) was higher in the malignant specimen (20% vs. 10%). p53 immuno-
positivity was more frequently observed in the anaplastic sample (20% vs. 
10%). RASFF1A, TMS1, and MGMT were hypermethylated in both tumors 
whereas BLU and DR4 showed a new methylation in the anaplastic tumor 
not previously observed in the benign specimen.

Conclusions: The anaplastic features of the 2nd PXA were underscored 
by higher tumor proliferation activity and p53 accumulation. Anaplastic 
transformation of PXA was accompanied by epigenetic inactivation of the 
tumor suppressor gene BLU and the pro-apoptotic gene DR4. Our data fur-
ther suggest that methylation mediated inactivation of RASFF1A, TMS1, 
and MGMT may be early events in the pathogenesis of PXA.

P213. CXCL12 and CXCR7 expression in brain 
metastases
A. Salmaggi, E. Maderna, C. Calatozzolo, P. Gaviani, A. Boiardi,  
F. Di Meco, I. Milanesi, A. Silvani, B. Pollo; Fondazione IRCCS Istituto 
Neurologico C. Besta, Milano, Italy

Brain metastases occur in about 25% of patients who die of cancer. 
The most common sources of brain metastases in adults are lung, breast, 
kidney, colorectal cancer, and melanoma. The chemokine/receptor system 
CXCL12/CXCR4 plays a key role in multiple biological functions, among 
these, the homing of neoplastic cells from the primary site to the target and 
the progression of the metastasis. Recently, an alternative CXCL12 recep-
tor, CXCR7, has been discovered. Recent data underscore the relevance of 
CXCL12/CXCR4 pathway in the metastatization process in a large number 
of tumors, although the relationships with clinical outcome (survival time) 
has not been investigated in detail. The aim of our study was to investigate 
by immunohistochemistry the expression of CXCL12 and their receptors 
CXCR4 and CXCR7 in brain metastases from different non-CNS primary 
tumors in 56 patients operated on over 2 years in our institution, and to 
evaluate putative correlations of immunohistochemistry data and of other 
well-known prognostic factors with clinical outcome. At univariate analy-
sis, we found statistically significant correlations with overall survival for 
RPA class (p50.003 log-rank), single versus multiple metastasis (p50.01 
log-rank), early versus delayed or no post-surgery WBRT/SRS (p50.02 log-
rank), further treatment at recurrence (p50.0002 log-rank). Among the 
investigated immunohistochemistry parameters, only CXCL12 expression 
in endothelial cells showed a statistically significant correlation with worse 
outcome (p50.04 log-rank). We found immunohistochemical expression 
of CXCR7 in tumor and endothelial cells, suggesting a potential role of 
this receptor in facilitating the passage across the blood-brain barrier of 
CXCR7 positive metastatic cells. Thus, we have provided a first evidence of 
CXCL12/CXCR7 expression in brain metastases.
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P214*. Toward brain tumor classification by 
molecular profiling: Imaging, metabolomic, and 
genomic tools
B. Celda1, D. Monleon2, J. Piquer3, J. Llacer3, A. Revert4, E. Molla4, 
M. Martinez-Bisbal1; 1CIBER-BBN- Universitat de Valencia, Burjassot 
(Valencia), Spain, 2Fundacíon Investigacion Hospital Clinico 
Universitario Valencia, Valencia, Spain, 3Neurosurgery Service Hospital 
La Ribera, Alzira (Valencia), Spain, 4Radiology Service Hospital La 
Ribera, Alzira (Valencia), Spain

Introduction: There is an increasing interest for deeper biochemical 
knowledge of brain tumors for improving their diagnosis and for monitor-
ing the treatment response. Proton magnetic resonance spectroscopy (1H 
MRS) is the only non-invasive technique able to investigate brain tumor 
molecular profiles and to provide molecular images. In addition, there are 
new molecular techniques that can provide detailed biochemical informa-
tion in tumor biopsies: high resolution MR at magic angle (HR-MAS) and 
DNA microarrays. The aim of this communication is to verify the comple-
mentarity among in vivo 1H MRS and ex vivo metabolomics (HR MAS) 
and transcriptomics (DNA microarrays) data for improving the diagnosis 
and prognosis of brain tumor using multicenter protocols of a European 
project (eTUMOUR).

Material and Methods: In vivo 1H MRS and ex vivo HR MAS and 
DNA microarrays were applied in 50 patients with histological diagnosis 
of: GBM, astrocytoma, meningioma, oligodendroglioma, oligoastrocytoma 
and metastasis. The range of tumor biopsy used was 16–35 mg. MRI studies 
were acquired in a clinical 1.5T instrument (Philips). 1H MRS protocols 
enclose SV (TE 31 and 136 ms) localized in the lesion, with TR52,000 ms. 
The SV was adjusted to the largest cellularity region of the lesion by using 
spectroscopy imaging (CSI) (TE 272 ms). HR MAS studies were done at 0C 
and 4 KHz spinning in 11 and 14T instruments (Bruker). Standard meth-
ods of biopsies RNA extraction were applied in the 50 patients. The qual-
ity was verified through spectrometric analysis using Agilent bio-analyzer. 
The expression alterations were analyzed by using pangenomic Genechip 
Human-Genome U133Plus2.0.

Results: In vivo (1H MRS) and ex vivo (HR MAS) metabolic profiles 
have allowed differentiating among different brain tumors through a par-
ticular set of metabolites (lipids, choline, mio-Inositol, alanine, among oth-
ers). Likewise, the alterations in transcription processes (EGFR, PTK, etc.) 
has also allowed a molecular differentiation among brain tumors.

Conclusions: The combined use of 1H MRS, HR MAS, and DNA 
microarrays multicenter protocols has provided a set of biomarkers for 
a molecular classification of brain tumors, allowing the identification of 
tumor subtypes ( as in GBM and meningiomas) and correlation with sur-
vival. This set of biomarkers can be used for improving the diagnosis and 
prognosis and for helping in a better selection and control of the therapy of 
brain tumors.

P215. Allelotyping signatures to differentiate 
pediatric and adult gliomas on diagnostic 
samples
N. Entz-Werle1, E. Guerin2, M. Legrain1, A. Neuville1, D. Maitrot1,  
P. Lutz1, P. Kehrli1, M. Gaub2; 1CHRU Strasbourg, Strasbourg, France, 
2Inserm U682, Strasbourg, France

Background: Brain tumors are a heterogeneous group of cancers in 
adult and pediatric populations. To differentiate them at molecular level and 
to understand their molecular characteristics and oncogenesis, a molecular 
study was designed to screen by allelotyping the pediatric and adult popula-
tions referred in our centre for treatment from January 2004 to July 2007.

Methods: 92 patients were included after informed consent: 24 oli-
godendrogliomas (7 grade A, 3 grade A/B, and 14 grade B), 60 gliomas 
(15 juvenile pilocytic astrocytomas (JPAs), 12 low and intermediate-grade 
gliomas, 30 glioblastomas (GBMs) and 3 pediatric high-grade gliomas 
(HGG), and 8 medulloblastomas. Paired normal and tumor DNAs were 
analyzed by allelotyping with 44 microsatelllites located in DNA regions 
containing cell cycle and differentiation genes and new potential therapeutic 
targets, as P53, APC, TOP2A, TWIST, etc. The association with histologi-
cal subroups was examined using the chi-square test and combined with a 
PLS analysis.

Results: No microsatellite instability, only allelic imbalance (AI) were 
detected which is the witness of both locus deletion and amplification with-
out any precision of the real status of the locus. The high frequency of AI 
was mainly correlated to high grade histologies. Each histological subgroup 
could be at least characterized by a molecular signature and a discriminative 
analysis was shown significantly with the PLS analysis. Then, JPAs were 
only defined by the presence of 22q13 and 4p16 abnormalities, whereas 
GBMs were defined by the 7p21, 7q21, 7q31, 9q34, 10p13, 13q33, and 
18q22 rearrangements. The oligodendrogliomas were mainly characterized 
by 1p and 19q AI associated with a specific panel of abnormalities for each 
grade. MBs were underlined by the accumulation of AI in 2q13, 8p23, and 
17q11 and pediatric HGGs in 7p, 7q, 9q34, and 15q24. In high grade BTs, 
no abnormalities in 5q and in 20q11 were found.

Conclusions: A wider cohort is mandatory to define more robust molec-
ular conclusions, but these results are to be considered as the beginning of a 
more accurate basis for BT molecular characterization and differentiation.

P216. Toward a European Brain Tumor Data  
Bank
L. Bauchet1, V. Rigau2, H. Mathieu-Daudé3, D. Figarella Branger4, 
P. Fabbro5, L. Taillandier6; 1Neurosurgery, CHU Montpellier, 
Montpellier, France, 2Pathology, CHU Montpellier, Montpellier, France, 
3Epidemiology Centre Anti Cancereux Montpellier, Montpellier, France, 
4Neuropathology CHU Marseille, Marseille, France, 5Biostatistics CHU 
Nîmes, Nimes, France, 6Neuro-Oncology CHU Nancy, Nancy, France

In order to develop cooperation between different countries in Europe, 
the goal of this presentation is to share an experience about collecting brain 
tumor data and to suggest the possibility to create a European brain tumor 
data bank. The French societies involved in neuro-oncology (Association 
des Neuro-oncologues d’Expression Française, Société Française de Neu-
rochirurgie, Société Française de Neuropathologie) have recently created 
the French Brain Tumor Data Base (FBTDB). For each patients with histo-
logically confirmed primary central nervous system tumor (PCNST), the 
neurosurgeon and the neuropathologist complete an easy data file contain-
ing socio-demographic, clinical, radiologic, and anatomopathologic infor-
mation (including knowledge of cryopreservation of specimen). In 4 years, 
16,753 cases of newly diagnosed PCNST have been recorded. Histological 
diagnoses included glioma (49.2%), other neuroepithelial tumors (4.8%), 
meningioma (30.3%), neurinoma (8.3%), lymphoma (2.9%), and others 
(4.5%). Cryopreservation was reported for 4021 PCNST specimens. Clini-
cal and radiological aspects were also recorded. Tumor resections were per-
formed in 75%, while biopsies accounted for 25. The median age (MA), 
sex, and the number of cryopreserved tumors for each histology will be 
detailed to the presentation (by example, on 3,819 glioblastomas [MA: 63 
years, male: 58%], 1,023 were cryopreserved, on 23 atypical teratoid/rhab-
doid tumors [MA: 5 years, male: 59%], 12 were cryopreserved). The EANO 
meeting is a good opportunity to discuss the possibility to create a European 
brain tumor data bank.

P217. Met tyrosine kinase receptor expression in 
pituitary adenomas
S. Kim, B. Lee, H. Kim, J. Lee; Ajou University School of Medicine, 
Suwon, Republic of Korea

Met tyrosine kinase receptor is known as the receptor of hepatocyte 
growth factor (HGF) and met-HGF signaling has been shown to affect a 
wide range of biological activities, including angiogenesis, cellular motility, 
growth, and morphogenic differentiation. However, little is known regard-
ing its significance in benign brain tumors. The goal of this study is to ver-
ify met-expression and its implication in pituitary adenomas. Total RNA 
was extracted from the 29 surgical specimens obtained during pituitary 
adenoma surgery and the samples were subjected to RT-PCR using human 
wtMet and 13Met primers. Following PCR amplification, the products 
were analyzed by electrophoresis and the relationship between their expres-
sion and clinico-radiological factors was evaluated. There were 11 func-
tioning (hormone-secreting) adenomas and 18 nonfunctioning adenomas. 
Among 29 adenomas, wtMet was expressed in 19 tumors and the incidence 
of its expression was significantly higher in functioning adenomas (90.9%) 
compared to nonfunctioning adenomas (50%). And patients’ age was sig-
nificantly younger in wtMet expressed group (mean: 42.8 years) compared 
to non-expressed group (mean: 55.1 years). Other clinico-radiological fac-
tors, such as invasiveness documented as sellar floor destruction or cavern-
ous sinus invasion on MR imaging, were not related to wtMet expression. 
13Met was expressed in only 4 adenomas (1 functioning and 3 nonfunc-
tioning). Our results showed a positive relationship between wtMet expres-
sion and functioning status of pituitary adenomas. We suggest that wtMet 
expression might be one of the markers of functioning pituitary adenomas 
and its clinical implication should be studied further.

P218. The expression of SDF-1 in pituitary adenoma
R. Nomura, D. Yoshida, A. Teramoto; Nippon Medical School, Tokyo, 
Japan

Objective: Recent study has disclosed that a chemokine, stromal cell-
derived factor-1 (SDF-1) has a homing effect, recruiting endothelial progeni-
tor cells (EPC) from the bone marrow to injured or ischemic tissue. In this 
study, we investigated the relationship between the expression of SDF-1 and 
CD34 in pituitary adenomas aiming to discuss its origin of angiogenesis.
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Methods: The expression of SDF-1 by mouse pituitary adenoma cell 
lines (AtT20) was quantitatively elucidated by ELISA in hypoxic condition. 
Double immunofluorescence study was performed with anti-SDF-1 and 
anti-CD34 antibodies in 59 pituitary adenomas of paraffin-embedded tissue 
samples. The relationship between expression of SDF-1- and CD34-positive 
vessels was statistically analyzed.

Results: ELISA study indicated that the secretion of SDF-1 in AtT-20 
was enhanced by hypoxic stimulation in a concentration-dependent manner. 
Immunohistochemistry showed that though SDF-1 expressed throughout 
subtypes of pituitary adenomas, there were no significant differences among 
each subtype. CD34-positive vessels was significantly increased along with 
elevated SDF-1 expression. The expression of SDF-1 was significantly seen 
in macroadenomas.

Conclusion: The current study highly implicated that SDF-1 is a cru-
tial factor of angiogenesis by the homing effect to mobilize CD34-positive 
endothelial progenitor cell from the bone marrow to pituitary adenomas.

P219. Expression of ABC transporter proteins and 
VEGFR2 in the human malignant gliomas
K. Miyake, D. Ogawa, M. Okada, S. Ookubo, T. Tamiya; neurological 
surgery, Kagawa kita-gun miki-cho, Japan

Background: Glioblastoma patients have a median survival of approxi-
mately 12 months following surgical resection and radiotherapy, and temo-
zolomide increased the median survival from 12 to 15 months, but as with 
other regimens, it does not lead to cure, because the blood brain barrier 
(BBB) is one of the problems in chemotherapy for the central nervous system 
(CNS) cancers. The BBB forms a very effective barrier to the free diffusion 
of many polar solutes into the brain. Many metabolites that are polar have 
their brain entry facilitated by specific inwardly directed transport mecha-
nisms. These molecules are substrated for the ABC (ATP-binding cassette) 
transporter proteins which are present in BBB, and the activity of these 
transporters very efficiently removes the drug from CNS, thus limiting the 
brain uptake. The malignant gliomas are among the highest vascularized 
tumors. In the process of vasculogenesis, de novo formation of blood vessels 
from bone marrow–derived endothelial progenitor cells (EPCs) takes place. 
The two surface markers CD133 and VEGFR2 characterize the primitive 
EPCs. So, we hypothesized that patients with the malignant gliomas have 
increased levels of EPCs, and the increased EPCs and amplified ABC trans-
porter proteins reportedly play roles in the cancer chemotherapy problems.

Methods: In the present study, we investigated the ABC transporter 
proteins (MDR1, MRP1, MRP2, and ABCG2), CD133, and VEGFR2 in 
human malignant gliomas specimens (24 glioblastoma multiformes [GBM], 
13 anaplastic astrocytomas [AA]) using RT-PCR assay and immunohis-
tochemical staining. 

Results: We detected MDR1 (23 GBM, 13 AA) and ABCG2 (21 GBM, 
11 AA) in the microvessel endothelium. Moreover, we noticed different 
expression levels of MRP genes in each patient individually. We observed 
overexpression of CD133 and VEGFR2 in the recurrent glioblastoma. Glio-
blastomas with MDR1, ABCG2, CD133, and VEGFR2 amplification have 
a median progression free survival (PFS) of approximately 6 months, but 
glioblastomas with no amplification of CD 133 and VEGFR2 have a median 
PFS of 12.3 months.

Conclusions: CD 133 and VEGFR2 amplification correlated with the 
recurrence of glioblastoma. Glioblastomas with MDR1, ABCG2, CD133, 
and VEGFR2 amplification tend to have a tendency a shorter median PFS. 
The increased EPCs and amplified ABC transporter proteins probably resist 
the cancer chemotherapy with consequent poor outcomes in glioblastoma.

P220. Referral for suspected brain or CNS tumor 
in the United Kingdom: an audit of the efficacy 
of national guidelines
D. Holliman, P. Kane; James Cook University Hospital, Middlesbrough, 
United Kingdom

Background: In the United Kingdom (UK), primary care physicians 
refer patients with suspected diagnosis of brain or CNS tumor according 
to guidelines published by The National Institute for Clinical Excellence 
(NICE) in June 2005. Patients referred under these guidelines must not wait 
longer than two weeks to be seen by a specialist. The efficacy of these guide-
lines in improving the detection of brain tumors is unclear.

Objective: To assess the referral patterns and efficacy of NICE guide-
lines in making a new diagnosis of brain tumor.

Design: Retrospective case note review of patients referred under the 
NICE guidelines between April 2006 and March 2007.

Results: Records of 73 patients were reviewed, (36 female, 37 male). 
Median age was 48 years (range 19–82 years). Only 3 (4%) patients referred 
using these guidelines resulted in a new diagnosis of CNS tumor. Six (8%) 
patients were referred with a pre-existing diagnosis of CNS tumor, usually 
as the result of primary care physician scanning. The most common diagno-

sis was headache/migraine in 23 (31.5%) patients. Only 44 (60%) patients 
appeared to have symptoms or signs for which the guidelines recommend 
referral.

Conclusions: Analysis reveals that patients referred using NICE guide-
lines have a low yield of new tumor diagnosis and thus the NICE guidelines 
appear somewhat insensitive. This parallels findings in other areas of oncol-
ogy using similar referral systems in the UK. We are unaware of equivalent 
guidelines being used in Europe. Guidance for UK primary care physicians 
regarding referral patterns or revision of the guidelines may be needed.

P221. Population based survival of Central 
Nervous System (CNS) malignancies in the Girona 
province (Spain): Results of an 11 year survey 
(1994–2004)
R. Marcos-Gragera1,2, R. Fuentes Raspall1,2, L. Vilardell1, G. Barraza3, 
C. Joly3, M. Garcia-Gil2; 1Institut Catala d‘Oncologia, Girona, Spain, 
2Institut d‘Investigació Biomedica de Girona (IDIBGi), Girona, Spain, 
3Hospital Josep Trueta, Girona, Spain

Background: Epidemiological data regarding survival of CNS malig-
nancies are infrequently reported. We present an updated assessment of sur-
vival rates obtained from the Girona population-based cancer registry.

Patients and Methods: The analysis included all cases of primary CNS 
malignancies registered during the period 1994–2004. Pathological diagno-
ses were reviewed and grouped according to the last WHO classification of 
Tumors of the CNS (2007). Meningeal, soft tissue tumors and primary CNS 
lymphomas were excluded from the survival analysis. Cases notified only 
by death certificate (27 cases [5.5%]) were also excluded. Dates of diagnosis 
and death and/or the end of the study (December 31, 2005) were used to 
estimate the survival rates by the Kaplan-Meier method.

Results: A total of 493 patients were registered during the 11 year sur-
vey. Distribution by histology was: astrocytic tumors 5 243 (49.3%); oli-
godendroglial and oligoastrocytic tumors 5 17 (3.4%); ependimal tumors 
5 13 (2.6%); embryonal tumors 5 18 (3.7%); and CNS primary malig-
nancies without histological confirmation 5 202 (41.0%). The mean ages 
for embryonal tumors and CNS primaries without histological confirma-
tion were respectively: 18.2 yrs. and 66.3 yrs. Five-year overall survival 
rates were: astrocytic tumors514.6%; oligodendroglial and oligoastrocitic 
tumors535.7%; ependimal tumors541.0%, embryonal tumors532.4%, 
and CNS malignancies without histological confirmation57.5%.

Discussion: In agreement with earlier studies, Kaplan-Meier curves 
showed that ependimal and oligodendroglial tumors were the histological 
groups having a better survival rates. The worst survival ocurred in the 
group of patients with CNS malignancies without histological confirma-
tion. These findings suggest that a more conservative management appears 
to occur during the diagnosis and treatment of elderly or poor-prognosis 
sub-groups of patients in our area.

P222. Comparison of CNS Neuro-Oncology Center 
Audit 2005 and 2007—UK and Ireland
H. Lee1, A. K. Gilbert2, R. MacArthur3; 1Sheffield Teaching Hospitals 
NHS Trust, Sheffield, United Kingdom, 2ANON, London, United 
Kingdom, 3Kings, Guys and St Thomas’s Hospitals, London, United 
Kingdom

Aim of Study: To compare the results of in-depth information gathered 
in 2005 to the same data collected in 2007, post NICE Guidance (June 
2006) about all aspects of the neuro-oncology services offered throughout 
the UK and Ireland.

Background: Over the last few years there has been a dramatic rise in 
the service needs for the neuro-oncology patient and their family. The role 
of the clinical nurse specialist (CNS) has become much more comprehensive 
since NICE guidance was introduced. The incidence of brain and CNS pri-
mary tumors is 15–16 per 100k population and is increasing.

Method: 49 CNS’s that work in centers in the UK and Ireland were sent 
the same questionnaire as they were sent in 2005 in 2007 post NICE guid-
ance. 33 surveys were collected from neuro-oncology centers in the UK and 
Ireland. In 2005 (pre NICE guidance) 32 surveys were included. 

Results: Newly diagnosed patients seen by CNSs included: high or low 
grade tumors, metastatic and pituitary. There are more low grade tumors 
being seen (2% in 2005, 22.5% in 2007) an increase of 20.5%. High grade, 
metastatic and pituitary have not changed dramatically. Overtime has 
increased; 63% worked a minimum 6–10 hours overtime every week, an 
increase of 28% since 2005 (35%); 34% of CNSs ran nurse led clinics in 
2007 similar to the 33% in 2005. There are less MDT co-ordinators work-
ing full time in neuro-oncology in 2007 a decrease of 2% since 2005. Meet-
ings have now moved from weekly (82.14% in 2005) to monthly (71.4% in 
2007) neuro-oncology patients are still mainly given their histology results 
in the neuro-surgical unit and by the neuro-surgeon. The CNS is still very 
much present at this time for the patient, nearly 82% in 2007, and 85% in 



Abstracts for the Eighth Congress of the European Association for Neuro-Oncology (EANO)

1136	 Neuro-Oncology	 ■	 december 2008

2005. Just as in 2005, nearly 100% of CNSs had teaching responsibilities. 
93% of units had an MDT in 2007, a decrease of 4% since 2005 (97%) And 
33.3% of those did not have a co-ordinator, leaving more of this responsi-
bility to the CNS in 2007. Out of the 60.6% (53% in 2005) of units that ran 
regular patient support groups, 75% (84% in 2005) of these sessions were 
run voluntary out of working hours. The number of units with a dedicated 
research nurse has reduced dramatically from 72% in 2005 to 57% in 2007 
increasing the workload of the CNS.

Conclusion: There is a need for more resources and personnel to 
address the growing workload of the neuro-oncology CNS. This workload 
has increased dramatically since NICE guidance was introduced in June 
2006. There are gaps in the provision of service for the neuro-oncology 
patient and their family in the UK and Ireland today due to lack of resources 
and manpower.

P223*. WHO grade II-III glioma diagnosed 
before 2000 reclassified in light of THE new 
classification according TO immuno-histo-
chemistry and imaging: A retrospective study of 
129 patients
M. Fabbro1, A. Maran2, V. Rigau2, L. Bauchet2, H. Duffau2, P. Peray3, 
V. Costes2; 1CRLC, Montpellier, France, 2CHU, Montpellier, France, 
3CHU, Nimes, France

Rationale: Most studies have emphasized the discrepancies in glial 
tumors’ classification. The aim of this study was to describe how patients 
with WHO grade II-III glioma diagnosed before 2000 are classified accord-
ing new WHO classification and imaging.

Methods: Patients with grade II-III glioma were extracted from the 
pathological database of neuro-surgery hospital, Montpellier, since 1990 
to 2000. In a blind procedure, slides were prepared from paraffin embedded 
blocks. Immuno-chemistry staining was performed with GFAP, p53, neuN, 
synaptophysine, and Ki 67. A new morphological and IHC interpretation 
was performed. When available, MRI was interpreted according gadolinium 
enhancement (Gad Enh) or not, allowing Sainte Anne classification. Overall 
survival (OS) was calculated from diagnostic date and date of dead.

Results: 129 pts fullfilling the criteria were identified in the database; 
MRI and sufficient block material for second interpretation was available 
for 81 pts; 43% were female and 57% male. Gad Enh. was noted in 76%. 
There were at initial diagnostic n(%)-at second interpretation n(%), respec-
tively: astro. II 20(25)-4(5); astro. III 48(59)-3(3); oligoastro. II 2(2.5)-0; oli-
goastro III 5(6)-17(21); oligo. III 6(7)-22(27); glioblastoma mult. 0–20(25). 
According to the Sainte Anne classification, we observed: oligo. A 10(12); 
oligo. B 40(49); oligoastro. B 4(5); GBM 19(23).

Discussion: These results show that the reproducibility of the WHO 
classification is low, as we already know. That could impact the decision 
of treatment the medical team will propose to the patients, and in some 
cases could lead to the wrong way. The long follow up of this study allows 
correlating with overall survival and de facto point out the discrepancy 
between prognostic factor and histology. Mature data will be presented 
at the congress.

Conclusion: The new classification helped by IHC and imaging indis-
putably is more in concordance with recent prospective phase III data.

P224*. The impact of changes in pathological 
classification and referral patterns on 
treatment and outcome of patients diagnosed 
with a glioma 1988–2002
S. C. Erridge1,2, G. R. Kerr2, M. Hart1, S. McNamara1, C. Smith1,3, 
R. Grant1, I. Whittle1,3, A. Gregor1,2; 1Edinburgh Centre for Neuro-
Oncology, Edinburgh, United Kingdom, 2Edinburgh Cancer Centre, 
Edinburgh, United Kingdom, 3University of Edinburgh, Edinburgh, 
United Kingdom

Introduction: This retrospective audit was conducted to examine the 
changes in patient characteristics, referral, treatment, and outcome over 
a fifteen-year period in a large center specializing in neuro-oncology, par-
ticularly focusing on the impact of the changes in WHO classification of 
gliomas.

Methods: Using departmental database all cases referred to the Edin-
burgh Cancer Centre were identified, and patient, tumor and treatment 
characteristics noted and pathology records searched to confirm date of 
surgery and pathology. Survival was calculated from date of surgery or, if 
no operation performed the date of referral. Comparison was made between 
three periods 1988–1992 (C1), 1993–1997 (C2), 1998–2002 (C3).

Results: 824 patients with glioma were referred during this period. The 
number referred increased by 50% from 229 in C1 to 344 in C3 (compared 
with 22% increase in Scottish Cancer Registry). Median age increased 53 to 
57 yrs (p,0.001). The proportion without pathology remained unchanged 

at 10% (p50.3), but the distribution of pathological grades changed G1-2: 
25%, 7%, 5%, G3: 41%, 27%, 17% G4: 24%, 60%, 68% in C1, C2, 
C3, respectively (p,0.001). Immediate RT was given to 72% C1, 74% C2, 
76% C3. Median interval from resection to RT reduced from 41days C1 
to 34 days C3 (p,0.001). 5-year survival for G3 increased 19% C1, 34% 
C2, 39% C3. The 1-year survival for G4 also increased 18% C1, 26% C2, 
29% C3. Both these improvements in survival over time probably reflect 
the change in pathological classification of GBM. In a proportional haz-
ards analysis of G4 1993–2002 (to reduce pathological variation) younger 
patients, frontal lesions, excision, higher RT dose had reduced hazard of 
death. Delay from surgery to RT had no impact.

Conclusions: There were significant changes in type of referral and in 
pathological classification reflected in the changing survival. The revised 
system appears a more accurate predictor.

P225*. Intracranial tumors in a cohort of 
neurofibromatosis I patients
J. M. de Campos1, M. E. Kusak2, C. J. Klein1, J. Ayerbe1, A. del Villar3, 
J. L. Sarasa1; 1Fundacion Jiménez Diaz - Universidad Autónoma, Madrid, 
Spain, 2H Ruber Internacional, Madrid, Spain, 3HU Río Hortega, 
Valladolid, Spain

Although neurofibromatosis type I (NFI) was initially described as 
peripheral neurofibromatosis, it is associated with tumors of the central 
nervous system in a higher frequency than random. These tumors are 
mainly gliomas, preferently seated on optic tract. The characteristics of 
brain tumors in NF1 patients have been scarcely analyzed. In the present 
study we revise the incidence, location, type and epidemiological charac-
teristics of brain tumors diagnosed in a series of NF1 patients followed in 
a reference NF-clinic seated in a neurosurgical department. One hundred 
and seventy one patients have been diagnosed and followed for NF1 disease 
for a mean follow-up of 10 years. Patients were screened at least once with 
brain MRI study and only symptomatic and/or growing lesion were surgi-
cally biopsed or resected; entity diagnosis for other lesions were based on 
image and evolution characteristics. Twenty six from 171 patients showed 
optic/brain glial tumor. From these, 16 patients showed an optic glioma, 
9 of them symptomatic but only 4 progressive. Fourteen patients showed 
a brain tumor out of optic tract, and four of these patients were affected 
from both and simultaneous optic and brain tumors. Mean age at diagnosis 
for optic glioma patients was 9.9 years, and 24.4 for brain tumor patients. 
Three brain tumors were malignant gliomas, two of them seated on the 
brain stem, and mean age was 29.3 years. Mean age for low grade brain 
glioma patients was 18.6 years, and the pathological picture for biopsed/
resected low grade tumors was consistently a pilocytic astrocytoma. Two 
additional NF1 patients developed a vestibular schwannoma and a tempo-
ral fossa meningioma, respectively, and considered as incidental intracranial 
tumors not releted to the NF disease. NF1 patients are prone to intracranial 
glioma development, most of them optic gliomas, followed with pilocytic 
astrocytomas. Malignant gliomas, although more frequent than random, 
are rare. Optic gliomas are diagnosed in children, low-grade gliomas in 
young NF1 patients, and malignant gliomas in adults.

P226. Double or collision posterior fossa tumors 
in NF2 patients
J. M. de Campos1, M. E. Kusak2, L. A. Vallejo3, J. L. Sarasa1, A. del 
Villar3; 1Fundación Jiménez Díaz - Universidad Autónoma, Madrid, 
Spain, 2H Rúber Internacional, Madrid, Spain, 3H. U. Río Hortega - 
Universidad de Valladolid, Valladolid, Spain

Two tumors of discrete pathology occurring simultaneously and in close 
proximity to each other have been termed collision tumors. In Neurofibro-
matosis type 2 (NF2), both schwannoma sand meningiomas are present, 
and both are related to NF2 gene defect. We here present four events of 
collision or double tumors with schwannoma and meningioma components, 
in three NF2 patients operated on for four posterior fossa symptomatic 
tumors. In three cases the tumor was growing in ponto-cerebellar angle 
cistern, and the fourth one in the foramen magnum border. One of the 
patients, 69 years old, was operated on for a pontocerebellar mass that 
showed a bi-nodular mass during the surgery. The other two patients, 37 
and 30 years old, had received 5 and 7 seven years before, respectively, 
stereotactic radiosurgery for vestibular schwannoma, that eventually pro-
gressed as multinodular tumors; a surgical resection was performed on 
these growing tumors and one of them on a consecutive foramen magnum 
bi-nodular tumor. In all four cases, histopathological study showed both 
meningioma and schwannoma pictures in separated fragments, keeping in 
mind that resections were performed rthough piece-meal fragmentation.A 
mixed tumor consisting of schwannoma and meningioma components is 
very rare, with only 13 cases reported before. Posterior fosas atumors in 
NF2 patients can have a double neoplastic tissue components, schwannoma 
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and meningioma. This fact should be kept in mind before planning surgical 
or radiosuregical treatments for these patients. The origin of these double or 
collision tumors could be favored by the germinal NF2 gene lesion in all cells 
of the patient, with the eventual addition of a second hit on the other NF2 
allele in both, arachnoidal and schwann neighbor cells. A possible role of 
radiosurgery in increasing the spontaneous prone development of schwan-
nomas and meningiomas in NF2 patients can be considered.

P227. Results of a series of 147 patients with 
glioblastoma older than 65 years
Á. Oszvald, V. Seifert, K. Franz; Neurosurgical Clinic, Frankfurt am 
Main, Germany

Objective: To analyze whether elderly patients with glioblastoma can 
cope with the same aggressive treatment as younger patients and whether it 
effects the survival time.

Methods: The data for this study derive from a large prospectively 
conducted database of cerebral gliomas with regular follow up from diag-
nosis to death. 370 patients (male/female; 215/155) with histopathological 
confirmed diagnosis of glioblastoma from 2000 to 2006 were included. 
Regardless of age all patients underwent complete or partial resection or 
biopsy. After the surgical treatment all patients underwent either radiation, 
chemotherapy or combined treatment and further therapies, if needed. The 
cut off age for elderly patients was 65 years.

Results: The overall survival after resection or biopsy in older patients 
(mean age 71 years) was significantly lower than in younger patients (mean 
age 57 years) (p,0.0001). Analyzing the subgroup of patients with at least 
partial resection no difference in survival time between elderly and younger 
patients could be found (p50.67). In contrast, elderly patients that under-
went biopsy and further adjuvant therapy had significant shorter survival 
time (p50.007).

Conclusions: Our current data show that resection to the extent fea-
sible, followed by adjuvant therapies, in elderly patients with glioblastoma 
is warranted. Therefore, regardless of age these therapeutic options should 
be standard for all patients in good clinical conditions.

P228. Management of high-grade gliomas in the 
elderly: A retrospective cohort study
A. Rodríguez-Hernández, I. Arrese, M. Armendariz, A. Bollar, P. Torres, 
I. Ruiz, M. Arrazola, N. Samprón, E. Urculo; Hospital Donostia, San 
Sebastian, Spain

Background: Malignant gliomas represent more than 80% of intra
cranial tumors in the elderly and, according to several recent studies, an 
increasing proportion of patients with gliomas in the near future will be 
in this group of age. Predominantly glioblastoma histology with invariable 
fatal outcome, disabling comorbidities and presumed low tolerability of sur-
gery and adjuvant treatments are the main reasons why elderly patients have 
been under-represented in most of clinical trials. So, the balance of benefits 
and side effects of surgical resection and radiochemotherapy versus more 
conservative treatments remains controversial.

Patients and Methods: We have retrospectively analyzed the cohort of 
patients histopathologically diagnosed of high-grade gliomas in our hospital 
from Jan/1996 to Dec/2006, comparing the prognosis of patients aged 65 
years or more with younger patients. Sex, type of surgery, tumor grade, 
Karnofsky performance status, and adjuvant treatment were analyzed using 
multivariate method.

Results: 200 patients were diagnosed of high-grade glioma, being 71 
the cases aged 65 years or more. The surgical morbid-mortality was higher 
in elderly patients, but this difference was not significative when adjust-
ing by clinical conditions. Long term prognosis of elderly population was 
also poorer, but surgical and adjuvant treatments were more conservative 
in older patients.

Conclusions: The optimal treatment of elderly patients with high-grade 
gliomas has not been determined and, in our study, this population was 
undertreated when compared to younger patients. Further prospective stud-
ies should be designed to delineate clarifying profile of elderly patients who 
would obtain benefit of an aggressive treatment both in terms of quality 
and quantity of life.

P229*. The glioblastoma multiforme of the 
elderly: The prognostic impact of resection on 
survival
M. Goeppert, W. Stummer, H. Steiger, M. Sabel; Department of 
Neurosurgery, Duesseldorf, Germany

Objective: According to recent developments the best treatment options 
for glioblastoma (GBM) patients consist in maximal safe resection and addi-
tional adjuvant treatment with radiotherapy (RT) and alkylating chemo-
therapy (CHX). These options have been evaluated for populations with 
a median age of approximately 58 years. We therefore addressed the issue 
whether elderly patients (.65 y) could also benefit from cytoreductive sur-
gery (CS) and adjuvant treatment using alkylating chemotherapy.

Method: 96 patients (.65 y, median 70.7 y) diagnosed with primary 
GBM (resection or biopsy) were retrospectively divided into group A (n529) 
treated with surgery alone (Biopsy, B, n517, CS n512), group B (n536) 
surgery and radiation (B n518, CS n518) and group C (n531) surgery, RT 
and Chx (B n54, CS n527). Progression free survival (PFS) and overall sur-
vival (OS) were determined in each group and correlated to age, Karnofsky 
performance score (KPS), and extent of resection (biopsy [B], partial [PR] 
and complete resection [CR], respectively.

Results: For the whole population PFS and OS were 3.6 m and 5.6 m, 
respectively. PFS and OAS for groups A/B/C were 2.2m/3.7m/7.3m (p50.00) 
and 2.2m/5.1m/13.9m (p50.00), respectively. Median age for groups A/B/C 
was 73.1y/70.6y/68.5y and median KPS was 60/70/80. Age (,75, .75) was 
correlated with OS (6.4 m / 3.2 m, p50.01). KPS (,70, .70) was correlated 
with PFS 2.5 m/3.9 m (p50.006) and OS 3.3 m/7.1 m (p50.000). Extent 
of resection (biopsy, PR and CR) correlated with PFS (2.4 m/3.6 m/8.8 m, 
p50.001) and OS (2.5 m/7.0 m/13.6 m, p50.001), respectively.

Conclusions: Our study clearly demonstrates that elderly GBM patients 
benefit from aggressive treatment protocols including cytoreductive surgery, 
radiation therapy, and chemotherapy. Treatment decisions in this popula-
tion are obviously influenced by KPS and age. The most impressive outcome 
predictor in this population was the extent of surgical resection. In sum-
mary elderly GBM patients should not be per se excluded from intensive 
treatment protocols.

P230. Lomustine (CCNU) as an alternative 
of temozolomide in elderly patients with 
glioblastoma
G. Kaloshi, A. Rroji, R. Alimehmeti, M. Petrela; UHC, Tirane, Albania

Background: Upfront temozolomide is the most often proposed treat-
ment for elderly patients as an alternative to radiotherapy (RT). However, 
due to its expensive cost, this treatment is not available in Albania. Con-
sequently, other chemotherapy regimens are proposed to such patients. We 
analyze here a cohort of elderly patients with high-grade glioma treated 
with CCNU alone.

Methods: We retrospectively reviewed all elderly patients (age.65 years) 
from our institution with glioblastoma who received upfront chemotherapy 
by CCNU (110mg/m2/day every 6 or 8 weeks).

Results: Five eligible patients (mean age 72 years, [range 67–79], mean 
KPS 70 [range 50–80], all histologically proven glioblastomas) were treated 
with oral CCNU for 1–6 cycles (mean 5 4). Median overall survival (OS) 
and median progression free-survival (PFS) were 30 weeks and 17 weeks, 
respectively. One grade IV hematotoxicity was observed. No death related 
to the treatment was observed.

Conclusion: The survival of CCNU treated patients seems comparable 
to the TMZ regimen or to radiotherapy. Due to its good tolerance profile, 
further studies are needed to better evaluate the benefit of CCNU in the 
elderly in the lack of standard therapies.

P231. Chemotherapy for malignant gliomas with 
positive MGMT protein expression: experience of 
51 cases
J. Zhang, Z. Chen; Cancer Center, Guangzhou, China

Purpose: To compare the efficacy and toxicity of three chemotherapy 
regimens. 

Methods: Fifty-one patients with histologically confirmed malignant 
gliomas and MGMT positive expression were enrolled in this study. The 
glioma tissues were examined for MGMT protein expression by immuno-
histochemistry. The patients were treated with: 1, regimen contained of 
nitrosourea (nitrosourea group) 11 cases; 2, regimen contained of temozolo-
mide (temozolomide group) 18 cases; regimen contained of neither nitrosou-
rea nor temozolomide (no alkylating agent group) 22 cases. Response to 
chemotherapy was evaluated according WHO criteria, and toxicity was 
evaluated according National Cancer Institute (NCI) criteria. 
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Results: The overall objective response rate (CR1PR) for 51 cases with 
MGMT position gliomas was 20%, and disease control rate (CR1PR1SD) 
was 59%. The objective response rates and disease control rates in nitrosou-
rea group, temozolomide group, and no alkylating agent group were 0%, 
18.2%, 16.7% and 61.1%, 31.8%, 77.3%, respectively. There was signifi-
cant difference between no alkylating agent group and nitrosourea group 
(P,0.05). Hematological toxicity and nausea/vomiting were main side-
effects observed in nitrosourea group. While there was comparative lower 
incidence of side-effects in temozolomide group. Hematological toxicity, 
nausea/vomiting, and alopecia were main side-effects observed in no alky-
lating agent group. Though there was higher incidence of 3–4 grade hema-
tological toxicity in this group, but it could recovered by oneself in one week 
or through treatment with G-CSF for 3–5 days. 

Conclusion: Regimen contained no alkylating agent group can obtain 
higher response rate and thus is worth of recommending to patients with 
MGMT positive gliomas. However, because of a modest response rate and 
good toleration, regimen with temozolomide should not be given up in 
MGMT position gliomas. Nevertheless, It is necessary to discover more 
efficiency way of using temozolomide. Nitrosourea should not be recom-
mended to MGMT position glioma patients.

P232*. Biodegradable carmustine-impregnated 
wafers (Gliadel): the French experience
P. Menei1, P. Metellus2, H. Loiseau3, L. Capelle4, G. Jacquet5, J. Guyotat 
and the club of neuro-oncology of the FSN6; 1CHU d’ Angers, Angers, 
France, 2Hopital de la Timone, Marseille, France, 3Hôpital Pellegrin 
Tripode, Bordeaux, France, 4Hôpital Pitié Salpétrière, Paris, France, 
5CHU de Besançon, Besançon, France, 6Hôpital Neurologique, Lyon, 
France

Introduction: Gliadel was registered in France in 1998 for treatment of 
recurrent glioblastoma (GB) by implantation in the resection cavity. In early 
2005, this was extended to primary malignant glioma (MG). Recently, a 
standard regimen (Stupp protocol) of radiochemotherapy (RCT) with con-
comitant and then monthly Temodal (TMZ) was shown to prolong survival 
vs. radiotherapy (RT) alone in pts with primary GB. There are currently no 
standards for combining Gliadel and RCT with TMZ.

Methods: A prospectve, open-label, multicenter study was conducted 
in 26 French neurosurgery departments to evaluate adding Gliadel to stan-
dard treatment regimens for GB and MG. All pts on study received Gliadel. 
Results were compared with those of previous phase III studies in terms of 
adverse events (AEs) and survival.

Results: A total of 163 pts were included; 83 (51%) with primary MG, 
and 80 (49%) with recurrent MG. For 72.5% of pts with recurrent MG, 
Gliadel was employed as a second-line therapy. Median age was 60 and 52.5 
years for the primary and recurrent groups, respectively, and median Kar-
nofsky Performance Score (KPS) was 80 in each group. For primary MG, 
51.8% of pts received standard RCT with TMZ. The remaining 48.2% of 
pts received RT or chemotherapy (CT) as follows: RT (31.3%), radiosurgery 
(2.4%), no RT (14.5%), nonstandard TMZ (6%), other systemic CT (7.2%), 
or no CT (34.9%). AEs were reported for 44.6% of pts, including 6% with 
septic abscesses. The AE rate was not statistically correlated with Gliadel 
or with RCT with TMZ. Median survival for pts with primary disease 
was 76.8 weeks. Prognostic factors included extent of resection and use of 
adjuvant RT. Univariate analysis showed that extent of resection and adju-
vant RT but not the addition of systemic CT were associated with survival. 
After adjusting for these factors, survival benefit was observed in pts treated 
according to the Stupp protocol. For pts with recurrent MG, postoperative 
treatments in addition to Gliadel were: conventional RT (20%), systemic 
CT (32.5%), or standard RCT with TMZ (12.5%). Median survival in pts 
was 34.1 weeks, and extent of resection and KPS were strong prognostic 
factors.

Conclusions: Improved overall survival was observed with the com-
bination of Gliadel and TMZ compared with previously published phase 
III studies. This regimen was well-tolerated without additional adverse 
effects.

P233. Thalamic malignant gliomas:  
A clinicopathological analysis of 19 cases  
with reference to MR imaging
J. Hwang, S. Hwang, Y. Park; Department of Neurosurgery, School of 
Medicine, Kyungpook National University, Daegu, Republic of Korea

Malignant gliomas of the thalamic region constitute approximately 
1–5% of intracranial tumors, and the treatment outcome is still dismal due 
to their deep seated, midline location. We retrospectively reviewed the clini-
cal record and MR imaging of the patients with histologically proven malig-
nant gliomas in the thalamus. The study group included nineteen patients 
(ten men, nine women; mean age, 39.7 years; range 9–61 years). Headache 

(17, 89.5%), blurred vision/diplopia (10, 52.6%) and motor weakness (7, 
36.8%) were the common presenting symptoms. Mean symtpom duration 
was 9.3 weeks. Based on MR imaging, growth pattern of tumor was dif-
fuse bulging type in 8 patients, exophytic in 7, and combined in four. The 
histological diagnosis was diffuse astrocytoma in 5 patients, anaplastic 
astrocytoma in 7, and glioblastoma in 7; three patients with astrocytoma 
showed dedifferention to anaplastic astrocytoma during follow-up (mean 
transformation time, 18.7 weeks). The growth pattern of tumor on MR 
showed good correlation with histologica grade. The initial surgical treat-
ment was stereotactic biopsy in 6 patients, open biopsy in 5, partial resec-
tion (.50% of tumor volume) in 3, and subtotal resection (.90% of tumor 
volume) in 5. Radiotherapy followed by chemotherapy in 8, concurrent 
chemoradiotheray in 2, and radiation only in 5. Six patients needed shunt 
operation. Sixteen patients (84.2%) showed tumor progression and mean 
time to tumor progression (TTP) was 20.1 weeks (range 7–100 weeks). Sub-
total tumor resection was performed in 7 patients in total with acceptible 
morbidity during follow-up period. The extent of surgical resection was 
favorable prognostic factor for TTP. Mean survival was 81.6 weeks (range 
2–189 weeks). In univariate analysis, histological grade and tumor growth 
pattern on MR were significant prognostic factors for survival. Thalamic 
malignant gliomas have a poor prognosis, despite multimodal treatment. 
Maximum microsurgical resection may be helpful in selected patients with 
exophytic tumor growth pattern.

P234. Glioblastoma with oligodendroglial 
component: Analysis of 36 cases
M. Salvati1, C. Brogna1, A. d‘Elia1, A. Melone1, J. Lenzi1, A. Frati1,  
A. Santoro1, V. Esposito2, F. Giangaspero1,2, R. Delfini1; 1Neuroscience-
Neurosurgery Department, Sapienza University, Rome, Italy, 
2Neurosurgery Department, INM Neuromed IRCCS, Pozzilli, Isernia, 
Italy

Background: Glioblastoma multiforme (GBM, grade IV WHO) is the 
most malignant glial tumor, and despite treatment overall survival (OS) 
still remains poor. On the last decade it has been noticed that not all GBM 
develop the same clinical course, and that different prognostic classes may 
arise from different morphologic and genetic profiles. One important fea-
ture is morphology, particularly through the observation of foci within 
GBM samples that resemble oligodendroglioma.

Materials and Methods: 450 patients affected by histologically proven 
supratentorial cerebral glioblastoma (GBM, grade IV according to WHO) 
were treated at our institutions from January 2002 to December 2006: all 
patients received at least subtotal surgical removal, followed by the same 
standard radio- and chemotherapy as adjuvant treatment. In a subgroup of 
36 cases (8.0%) among these, an oligodendroglial component was observed. 
Molecular assessment of these cases was performed, and LOH for 1p, 19q 
and 10q, EGFR amplification and TP53 gene expression was determined. 
Mean follow-up was of 16.1 months, ranging from 10.5 to 44.5 months.

Results: Median age of this group of patients was 52.1 years (range: 
38–68 years), vs. 56.4 years of the entire GBM population. Chromosome 
analysis of this subgroup of patients resulted as follows: LOH 1p and/or 
19q in 27 cases (75.0%), LOH of 10q 21 cases (58.1%), EGFR amplifica-
tion resulted in 14 cases (39%), and TP53 mutation resulted in 8 patients 
(22.2%). Overall survival (OS) was 28 months vs. 15.2 years for the entire 
GBM population, and progression-free survival (PFS) was 20.4 months vs. 
13.6 months for the entire group. 2-year survival was 55%.

Conclusions: The presence of an oligodendroglial component in GBM 
appears to be an important prognostic feature to which is related a better 
prognosis, that resemble more that of anaplastic oligodendrogliomas. No par-
ticular molecular features were observed, except LOH of 1p and 19q, that 
was significantly associated with GBM with oligodendroglial component.

P235. Multidisciplinary approach to 
supratentorial cerebral glioblastoma: 
Personal experience on a surgical series of 450 
cases
M. Salvati1, C. Brogna1, A. Melone1, A. D‘elia1, V. Donato2,  
V. Esposito3, A. Santoro1, F. Giangaspero1,3, R. Delfini1, G. Cantore3; 
1Neuroscience-Neurosurgery department, Sapienza University, Rome, 
Italy, 2Radiotherapy, San Camillo Hospital–Rome, Italy, Rome, Italy, 
3Neurosurgery Department, INM Neuromed IRCCS, Pozzilli, Isernia, 
Italy

Materials and Methods: 450 patients affected by histologically proven 
supratentorial cerebral glioblastoma (GBM grade IV according to WHO) 
were treated at our institutions from January 2000 to December 2006 
(mean age: 56.4 years, range 16–83). In this series we included all patients 
with a Karnofsky Performance Status (KPS) . 60 and who received at 
least subtotal surgical removal. Molecular assessments were performed, 



Abstracts for the Eighth Congress of the European Association for Neuro-Oncology (EANO)

	 Neuro-Oncology	 ■	 december 2008� 1139

and EGFR, PTEN gene, and p53 expression was defined. In 110 cases the 
MGMT-enzyme expression was defined by evaluating the methylation 
status of the relative promoter gene, and YKL-40 protein expression was 
evaluated by immunohistochemical technique. With the aim of parallel two 
different adjuvant regimens, we retrospectively compared two groups of 
patients: the first group of 83 patients was treated with postsurgical adju-
vant conformational radiotherapy (with a mean of 60 Gy delivered in 30 
fractions) alone, followed by a mean of 12 cycles of adjuvant temozolomide 
(TMZ), administered 5 days every 28, 200 mg/m2 of body surface; the sec-
ond group of 367 patients received concomitant radiotherapy (with a mean 
of 60 Gy delivered in 30 fractions) and TMZ chemotherapy with 75 mg/m2 
of body surface, administered one hour before every radiotherapy fraction, 
followed by the same adjuvant TMZ-based regimen, administered 5 days 
every 28, 200 mg/m2 of body surface for a mean of 12 cycles. 38 patients 
(8.4 %) manifested important hematologic toxicity: for 20 of these (52.6%) 
toxicity was limited to platelet series. In three cases hematologic toxicity 
determined interruption of the treatment and modification of the chemio-
therapeutic regimen.

Results: Mean overall survival (OS) was 15.2 months, with a PFS of 
13.6 months. Mean survival of the subgroup of patients with a methylated 
MGMT gene promoter, YKL-40 protein not expressed and that underwent 
a reoperation with at least subtotal removal was 26 months. MGMT enzyme 
and YKL-40 expression were related to a poorer prognosis. Moreover, in a 
subgroup of 36 cases (8.0%) in which an oligodendroglial component was 
observed, mean survival was 28 months with a 2-year survival of 55%.

Conclusions: OS and particularly progression-free survival (PFS) were 
significantly higher in patients with these characteristics: age,45 years, 
KPS.80, surgical removal of the lesion.98%, even at reoperation, MGMT 
not expressed (a methylated promoter of the gene), YKL-40 protein not 
expressed, and concomitant radio- and chemotherapy as adjuvant treat-
ment.

P236. Treatment and survival of glioblastoma 
patients in Slovenia, 1997–2006
U. Smrdel, A. Secerov; Institute of Oncology Ljubljana, Slovenia, 
Ljubljana, Slovenia

Glioblastoma multiforme (GBM) accounts for around 0.5% of all 
patients treated for malignant disease in Slovenia. Each year there are 40 to 
50 new patients diagnosed with GBM. We revived treatment and survival 
data for patients treated between 1997 and 2006. 424 Patients with GBM 
were reported. All patients were revived at the Institute of Oncology in Lju-
bljana. All but one patient had the diagnosis of GBM histological confirmed, 
and half of patients have had tumor macroscopically removed. 337 patients 
received postoperative radiation therapy while others received symptomatic 
treatment. Most of the patients received no chemotherapy (292/424), 61 
received concomitant chemo radiotherapy followed by adjuvant chemo-
therapy with temozolomide, and 70 patients received other types of che-
motherapy. Survival was significantly longer in patients younger than 50 
years and in patients receiving concomitant chemo-radiotherapy followed 
by adjuvant chemotherapy with temozolomide. In multivariate analysis the 
other important prognostic factor was performance status, while the extent 
of operation proved not to be of significance. While the increase of overall 
survival, though significant, remained modest, the increase in population of 
younger patients who received concomitant chemo-radiotherapy followed 
by adjuvant chemotherapy with temozolomide is marked.

P237*. Quantifying assessments for glioblastoma 
multiforme (GBM) for clinical trials—an 
alternative approach
G. Dresemann1, G. Sorenson2, D. A. Reardon3, C. Hosius4, R. Parker5, 
Z. Nikolova5; 1CTC-Standort Franz-Hospital, Dülmen, Germany, 
2Massachusetts General Hospital, Charlestown, MA, United States, 
3Duke University Medical Center, Durham, NC, United States, 4Novartis 
Pharma Oncology, Nürnberg, Germany, 5Novartis Pharma Oncology, 
Basel, Switzerland

Background: MacDonald et al. (1990) combined review of tumor imag-
ery (e.g., MRI/CT scans), with neurological and steroid information for 
tumor assessment of patients with GBM in clinical trials. Completion of a 
randomized phase III clinical trial comparing Imatinib (I) plus Hydroxyu-
rea (HU) vs. HU alone, as well as interim reviews of other GBM trials, 
demonstrated key differences between investigator and central independent 
review (CIR) results, and the impact of steroids within the assessment. The 
inclusion of a CIR team in clinical trials is ensuring consistent, high quality 
data when CIR teams and investigators follow and interpret assessments in 
a similar manner. 

Discussion: When using the MacDonald criteria, sensitivity analyses of 
progression free - (PFS) and overall survival (OS) highlighted strong similar-
ity between the site assessment and the CIR data excluding steroids. When 
the same review was conducted including steroid information, site and CIR 
response data were markedly different. CIR review adopted a strict algo-
rithmic approach, which was closely matched when reproducing the results 
programmatically. Where possible, the same methodologies as outlined in 
other key clinical trials were adopted, but evidently, different emphasis was 
placed on different aspects: MRI frequency, and the impact of steroid and 
neurological information varied. The discrepancy between sensitivity and 
specificity of neurological and/or steroid dose assessment for determination 
of progressive disease (PD) especially within the first 2 months after starting 
a new treatment is well known. Alignment and appropriate consideration 
of practicalities is required to permit uniform assessment across differ-
ent therapies in the treatment of GBM. This will be of use to regulators, 
physicians, and the pharmaceutical industry as a whole. Recurrent GBM 
remains an unmet medical need. A comprehensive review of the impact of 
different ways of handling steroid, MRI, and neurological assessments was 
performed in relation to assessment of recurrent GBM using the MacDonald 
criteria. Modifications to the existing criteria are suggested to increase the 
specificity of assessments performed.

Conclusions: Evaluation of neurological, steroid, and MRI assessments 
should be conducted within the same time window—initially at 4 weekly (at 
least first 3 months), later on at 8 weekly intervals. These intervals can be 
easily mapped onto each other for comparison purposes and provide a good 
compromise for fluctuation around the world of different timeframes in 
standard of care treatments. Neurological and steroid assessments should be 
used as preliminary-factor in determination of PD during the first 2 months 
of assessment to be confirmed or corrected by following clinical/neurologi-
cal, steroid, and MRI assessment. Especially the influence of dexamethasone 
on ventral upper leg muscles must be taken into consideration.

P238. Longitudinal improvement of prognosis in 
glioblastoma patients by changes in surgical 
and adjuvant therapy: A single-center database 
analysis
P. Slotty, W. Stummer, M. Goeppert, H. Steiger, M. Sabel; Department of 
Neurosurgery, Duesseldorf, Germany

Introduction: Throughout the past years the primary therapy of glio-
blastoma has changed due to the introduction of ALA-fluorescence guided 
resection and concomitant radiochemotherapy according to the Stupp 
scheme. The impact of these modifications on the prognosis of glioblastoma 
patients were subject of this analysis.

Methods: Since 2003 epidemiological and clinical data on glioma patients 
have been collected in the Neurooncological Database of our department. For 
the present analysis 231 surgically treated primary glioblastoma patients from 
the years 2003 to 2006 were stratified by operation with or without ALA and 
adjuvant therapy with or without concomitant therapy.

Results: Overall survival appeared to improve over the years 2003 to 
2006 (10.1 vs. 14.5 months, p50.117). Patients without fluorescence-guided 
resections or concomitant radiochemotherapy had a median survival of only 
6.3 months, those with fluorescence-guided resection and adjuvant radio-
therapy 11.5 months, and patients treated with fluorescence-guided resec-
tions and adjuvant concomitant radiochemotherapy 16.7 months. Groups 
were not quite balanced regarding age and pre-surgery Karnofsky Perfor-
mance Score (KPS).

Conclusions: Due to changes in treatment overall survival in patients 
with primary glioblastomas has improved in the last years. Fluorescence-
guided resections and adjuvant radiochemotherapy according to the Stupp 
scheme seem to have additive effects. However, a selection bias in these 
series cannot be ruled out due to the misbalances in age and pre-surgical 
KPS.

P239. Glioblastoma with extraneural metastases
M. E. Loghin, D. Suki, M. A. Hatiboglu, G. N. Fuller, F. DeMonte; M.D. 
Anderson Cancer Center, Houston, TX, United States

Background: Extraneural metastases of glioblastoma multiforme are 
rare and usually occur in the context of recurrent intracranial tumor. Here 
we present a small series of patients with metastatic glioblastoma.

Methods: Through an IRB-approved, retrospective chart-review, span-
ning 1955–2006, we identified 9 patients with glioblastoma and extraneural 
metastases. Clinicopathological findings are reported.

Results: Median age at the time of primary diagnosis was 49 (15–59 
years); two patients were under the age of 20. All patients received surgical 
resection of the tumor (n51–3) and one patient had a ventriculo-peritoneal 
drainage. Five patients developed extraneural metastases within 6 months 
from their initial tumor resection. Six patients died within 2 years of diag-
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nosis and one patient is still alive and undergoing systemic chemotherapy. 
At the time of death, 3 patients had apparent tumor control at their primary 
site. Direct tumor growth leading to extracranial tumor manifestations, all 
on the same side, occurred in 4 patients. Distribution of distant metastases 
was as following: lung (n52), liver (n51), lymph nodes (n52), parotid gland 
(n51), and bones (n53). One patient developed neoplastic meningitis, as 
well. Histopathology was consistent with de novo glioblastoma in 7 cases 
and secondary glioblastoma in 2 cases. Two patients had a gliosarcomatous 
transformation at the time of their local recurrence. Two of 9 patients had 
TP53 mutations. In two cases, the primary and metastatic tumor had identi-
cal genotype.

Conclusions. The present case series demonstrates that metastatic glio-
blastoma tend to occur in younger adults, following neurosurgical proce-
dures. Further analysis and identification of molecular alterations may aid in 
the early diagnosis and targeted treatment of glioblastoma with metastatic 
potential.

P240. Glioblastoma multiforme outcome after 
biopsy
J. Marruecos, E. Verger, N. Viñolas, L. Caral, T. Pujol, T. Ribalta,  
F. Graus; Hospital Clínic de Barcelona. Brain tumors group, Barcelona, 
Spain

Introduction: Glioblastoma multiforme (GBM) is the most common 
malignant primary brain tumor in adults. It is often fatal, as conventional 
multidisciplinary treatment approaches have limited efficacy. Median sur-
vival time (MST) of patients is poor. When biopsy is the only surgical pro-
cedure prognosis is worse. Surgical debulking approach is frequently not 
feasible because of poor Karnofsky (KPS), or anatomical limitations such as 
multicentricity and involvement of eloquent areas or corpus callosus.

Objectives: This review aimed to analyze the outcome in GBM patients 
with cerebral biopsy-only surgical procedure and postoperative radiother-
apy (RT).

Material and Methods: We evaluated clinical characteristics and out-
come of 52 of 151 consecutive patients with GBM treated in our institu-
tion between 1999–2004, in whom debulking surgery was not feasible and 
biopsy was the only surgical procedure realized.

Results: Biopsy was the only surgical procedure in 34.4% (52 of 151) 
of the patients with GBM. 19 of those 52 patients did not receive further 
treatment due to bad KPS (63.2% KPS < 50) or rapid clinical impairment. 
33 patients were treated with postoperative RT. Mean age was 54.6 years 
(23–73). Only 4/33 patients that started radiotherapy did not finish it; 3 
because of tumor progression during treatment and one due to hepatic vein 
thrombosis. 88% of patients (n529) completed the treatment as prescribed. 
Radiological response one month after finishing radiation therapy was 14 
progressions (PG), 2 partial responses (PR), and 9 stabilizations (ED). 4 
patients did not have a radiological assessment due to rapid deterioration. 
MST in patients who underwent biopsy was 141 days (74–208 days); with a 
MST of 75.7 days for those not treated and 299 days for those who were.

Conclusions: 1/3 of patients with GBM undergo a biopsy as the only 
surgical procedure. Outcome in the biopsy only group is poor. In our series, 
patients that received further treatment had a longer MST (MST 10 months 
vs. 2.5 months). 88% of patients who started treatment were able to finish 
it. Despite poor prognosis in this group of patients, individualized treatment 
may prolong survival.

P241. Time to recurrence in patients with 
malignant glioma depending upon the 
concomitant use of anticonvulsants and 
chemotherapy
M. Molina-Garrido1, C. Guillen-Ponce1, M. Guirado-Risueño1,  
A. Mora2, M. Molina1, M. Molina1, A. Carrato1; 1Medical Oncology, 
Elche (Alicante), Spain, 2Internal Medicine, Elche (Alicante), Spain

Background: Commonly, glioma patients are treated with enzyme-
inducing antiepileptic drugs (EIAEDs). Patients receiving EIAEDs show 
decreased plasma levels of several chemotherapeutic drugs when admin-
istered at conventional doses. Induction of hepatic enzymes by EIAEDs 
can alter the metabolism of concurrently administered chemotherapeutic 
agents, which might lead to ineffective dosing. The primary objective of the 
current study was to determine the time to tumoral recurrence in patients 
with malignant glioma treated with chemotherapy that are taking concomi-
tant anticonvulsants. Secondary objectives were to determine which factors 
could influence the time to tumor progression.

Methods: Twenty-four patients with high-grade cerebral gliomas were 
retrospectively examined between December 2003 and June 2007. Age, sex, 
kind of tumor, localization of tumor, type of treatment, tumor recurrence, 
and EIAEDs were evaluated.

Results: From January 2003 to June 2007, 24 patients were diagnosed 
of high-grade glioma. 50% were women. Median age: 47.67 years. 50% 
anaplastic astrocytoma. Tumor localization: temporal (40.9%), parietal 
(36.4%); right cerebral lobe (59.1%). 81% of all them took phenytoin as 
antiseizure drug, alone or together with another medication. Surgery was 
radical in 45.8% of cases. 70.8% took at least radiotherapy and 73.9% 
of all them, chemotherapy. The most frequent antitumoral medication as 
front therapy was temozolomide (94.12%). 80% of all patients had at least 
one first tumoral recurrence (median 7.3 months). After a second recur-
rence, just 6.7% of patients followed palliative symptomatic treatment. At 
the end of the analysis, 83.3% of patients had died; median overall sur-
vival: 17.02 months. Regression analysis of time to recurrence (p50.001): 
age (p50.001), sex (p50.975), pathology (p50.662), radicality of surgery 
(p50.698), radiotherapy (p50.963), kind of chemotherapy (p50.956), 
tumoral localization (p50.951), kind of antiseizure drugs (p50.977).

Conclusion: In this study, overall survival is higher than in other series. 
Recurrences take account very early (median 7.3 months) and they are 
actively treated in 93.7% of all cases. Age is the only factor that influences 
tumor recurrence significantly (sex, pathologic type, kind of chemotherapy 
or tumoral localization do not).

P242. Suprachiasmatic extraventricular 
chordoid glioma
P. P. Molnár1, S. P. Barla2, D. Nagy2, G. Nagy3, E. Berényi4, J. Dobai2; 
1University of Debrecen, Medical and Health Sci. Ctr. (UD-HMSC), 
Dept. Pathology, Debrecen, Hungary, 2B-A-Z County Hospital, Dept. 
Neurosurgery, Miskolc, Hungary, 3B-A-Z County Hospital, Dept. 
Radiology, Miskolc, Hungary, 4University of Debrecen, Medical and 
Health Sci. Ctr. (UD-HMSC), Dept. Radiology, Debrecen, Hungary

Aim: Chordoid glioma is a rare, intraventricular tumor of which by 
March 2008 a total of 43 cases have been reported. The authors wish to 
present a case of an extraventricular, suprachiasmatic tumor with features 
of a chordoid glioma that seems to be the first cases presenting intraopera-
tively as an optic glioma.

Case Report: The 34-y-old female patient had had visual symptoms, 
nausea, ataxia and headaches for 1 month prior to her surgery. CT showed 
a 30 3 40 3 15 mm large tumor that was homogeneously hypodens. MRI 
T1 sequences were of low-, T2 sequences of high intensity, and the tumor 
enhanced inhomogeneously. The tumor was somewhat infiltrative. Neuro-
surgically the lesion seemed to have arisen from the optic chiasm. Radical 
removal was not feasible and the patient eventually died of circulatory fail-
ure among septic conditions.

Pathology: Rather monomorphous, ovoid, or polygonal cells with mod-
erate amount of eosinophilic cytoplasm were embedded in a microvacu-
olated, mucinous stroma. The cells formed cords and islands, the nuclei had 
salt-and-pepper chromatin. Mitoses were rare, necrosis was absent, and 
focal endothelial proliferation and hemorrhages were observed. Most of the 
cells were GFAP and S-100 positive with focal, ambiguous EMA reactivity. 
CEA and panCK were negative. Mib-1 LI was , 1%, and EGFR reactivity 
was present in a heterogeneous distribution with 11 intensity.

Discussion and Conclusion: The clinical assumption of a craniopharyn-
geoma could be discarded, the classical features of optic gliomata were not 
present. The histo- and cytomorphology as well as the immunohistochemi-
cal profile were congruent with those described for chordoid glioma. We 
could not confirm ependymal differentiation of the tumor. Detailed neuro-
radiological and pathological documentation is presented. To the best of the 
authors’ knowledge (Google Scholar search) no prior report of a chordoid 
glioma that was intimately adhered to the optic chiasm and did not cause 
hydrocephalus has been as yet described. This case calls attention to a rather 
unexpected differential diagnostic aspect of juxtasellar neoplasms. The 
exact histogenesis of chordoid gliomas awaits further clarification.

P243. A syncronous meningioma and gliosarcoma 
with long survival
P. Linhares1, O. Martinho2, J. Lopes1, R. Vaz1, R. Reis2; 1Hospital São 
João/ Faculty of Medicine, Porto, Portugal, 2Health Sciences Institute, 
Braga, Portugal

Gliosarcomas are rare variants of glioblastoma characterized by a 
biphasic tissue pattern with alternating areas displaying glial and mesenchy-
mal differentiation. The clinical presentation and the biologic behavior are 
similar to glioblastoma with a median survival of less than approximately 1 
year. In the present study we report a unique case of a long survival primary 
gliosarcoma (32 months) with a synchronous meningioma. In order to deter-
mine tumor clonality and assess the biological nature of such long survival 
we perform an immunohistochemical and molecular characterization of the 
two lesions. A 51-year-old woman underwent a right frontal with complete 
excision of the two tumors, a meningioma (located in the interhemispheric 
cysure) and a gliosarcoma (located in the posterior region). Patient was 
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submitted to radiotherapy in the location of the gliosarcoma remaining 
asymptomatic for the next 20 months, where the patient exhibited clini-
cal and imagiological signals of recurrence. Following a second craniotomy 
with complete removal of the gliosarcoma recurrence, the patient started 
temozolomide-based chemotherapy. After recovering from the neurologi-
cal deficits, the patient showed progressive symptoms of deterioration con-
firmed by imagiological tumor re-growth, leading to death 12 months later. 
MGMT was assessed by immunohistochemistry and methylation status. 
MGMT methylation was observed in all 3 tumors, confirmed by loss of 
immunoreactivity in neoplastic cells. The mutation analysis of tumor sup-
pressor gene TP53 and oncogenes BRAF and PIK3CA showed the absence 
of any mutation in any tumor. The EGFR analysis showed the absence of 
overexpression and gene amplification in both primary gliosarcoma and 
meningioma, whereas gliosarcoma recurrence showed strong positivity and 
concomitant gene amplification. Analysis of COX2 immunohistochemistry 
depicted overexpression in the meningioma tumor and absence in both pri-
mary and recurrence gliosarcoma. In conclusion, we report for the first time 
the occurrence of synchronous meningioma and gliosarcoma. We observed 
the absence of mutations in TP53, BRAF, and PIK3CA genes. MGMT 
methylation was present in all 3 malignancies, which could in part explain 
the good prognosis. EGFR gene overeexpression/amplification was present 
only in the recurrence, supporting its association with tumor aggressiveness. 
COX2 frequently associated with meningioma neoplasms was observed 
only the meningioma tumor.

P244. Third ventricular gliosarcoma associated 
with neurofibromatosis type I: Case report
J. Hwang1, Y. Sohn2, S. Hwang1; 1Department of Neurosurgery, School 
of Medicine, Kyungpook National University, Daegu, Republic of Korea, 
2Department of Pathology, School of Medicine, Kyungpook National 
University, Daegu, Republic of Korea

We describe a very rare case of third ventricular gliosarcoma with neu-
rofibromatosis type I (NF I). A 45-year-old man presented with aggravating 
headache, urinary incontinence, and gait disturbance for 3 weeks. Mul-
tiple neurofibromas over whole body with many cafe au lait spots had been 
presented since early childhood. Neuroradiological studies revealed a large 
solid mass in posterior third ventricle and remarkable ventricular enlarge-
ment. The mass showed sharply demarcated high intensity with Gd-DTPA 
enhancement. Tumor staining on angiography revealed that the blood 
supply was predominantly from medial posterior choroidal arteries. The 
tumor was sucessfully removed via an anterior transcallosal transchoroidal 
approach. The mass was composed of central hard, peripheral soft friable 
portion and the demarcation was obscure in the deep lateral part. Histo-
logical examination disclosed gliosarcoma with epitheloid differentiation. 
Tumor tissue stained positively with trichrome, reticulin, and GFAP. We 
could not find subarachnoid dissemination of tumor with spine MR and 
CSF cytology. Despite radiotherapy and shunt operation, the patient died 
twelve months after surgery due to tumor progression. This combination is 
extremely rare and the first observed case of ventricular gliosarcoma arising 
in the third ventricle. Type I neurofibromatosis is usually associated with 
benign intracranial tumors, but malignant neoplasms such as gliosarcoma 
should be considered in patients with NF I.

P245. Cerebellar glioblastoma multiforme 
occurring at the site of a medulloblastoma 
treated 10 years before
R. Martinez1, E. Hofmann2, R. Behr3, O. Basten4, S. Ropero5,  
M. Esteller6; 1Department of Neurosurgery, University of Goettingen, 
Germany, 2Department of Neuroradiology, Klinikum Fulda, Germany, 
3Department of Neurosurgery, Klinikum Fulda, Germany, 4Institute of 
Pathology, Klinikum Fulda, Germany, 5Spanish National Cancer Centre, 
CNIO, Madrid, Spain, 6Spanish National Cancer Centre, Madrid, Spain

Objective: The occurrence of a glioblastoma multiforme (GBM) in asso-
ciation with a medulloblastoma is extremely rare. We report such a case 
10 years after treatment of cerebellar medulloblastoma. The patient was a 
42-year-old female who had undergone gross-total removal of a medullo-
blastoma and received cranio-spinal radiotherapy at the age of 32. After 1st 
surgery no tumor relapse occurred during follow-up for 10 years until a new 
tumor mass was observed at the original site of the medulloblastoma.

Methods: Both tumor specimens were assessed by histological, immu-
nohistochemical, and molecular analyses. In order to define a major epige-
netic tumor characteristic methylation specific polymerase chain reaction 
(MSP) was applied for the promoter status of the DNA repair gene MGMT. 
Bisulfite sequencing was performed to confirm MSP results.

Results: Histologically, both tumors were strikingly different. The first 
tumor was highly cellular and consisted of small cells with scanty cytoplasm 
and hyperchromatic nuclei. The second tumor consisted of large pleomor-
phic cells with hyperchromatic nuclei. Multinucleated cells, microvascular 

proliferation, mitoses, and apoptotic nuclei were observed as well. Immu-
nohistochemical assessment revealed positivity for GFAP but not for syn-
aptophysin. A molecular level, hypermethylation of MGMT promoter was 
demonstrated in the GBM but not in the medulloblastoma.

Conclusions: Although medulloblastoma is capable of differentiation 
along astrocytic lines, this tumor entity has been rarely observed in associa-
tion with an astrocytoma. According to Cahan, the reported GBM rather 
represents a radiation-induced neoplasm since it developed within the pri-
mary irradiation field, there was a prolonged latency of 10 years between 
both tumors, the patient did not suffer from genetic predisposing condi-
tions and consistent molecular and histological differences were patent. The 
development of a new local intracranial mass should be kept in mind as a 
possible late sequel of medulloblastoma radiotherapy.

P246*. Anti-angiogenic compounds cause vessel 
normalization in gliomas
A. Claes, C. Maass, J. W. Jeuken, W. P. Leenders, P. Wesseling; Dept. of 
Pathology, Radboud University Nijmegen Medical Centre, Nijmegen,  
The Netherlands

Glioblastomas are characterized by a marked angiogenic reponse. The 
promising results of angiogenesis inhibitors (AIs) in other cancers have led 
to the first clinical trials with AIs in GBM patients. Various clinical trials are 
currently performed in which GBM patients are treated with a combination 
of chemotherapy (temozolomide [TMZ], irinotecan) and an AI (e.g., beva-
cizumab, PTK787). However, the results of these studies are disappointing 
so far. The aim of this research is to test various anti-angiogenic regimens 
that affect different components of VEGF-A or PDGFR signaling pathways 
and select the optimal therapeutic regimen for AIs and for combination 
of AIs with TMZ. For this, we use the genotypically and phenotypically 
relevant, orthotopic E98 xenograft model which reproducibly shows both a 
typical diffuse infiltrative growth pattern and an angiogenesis-dependent, 
more compact growth pattern. Mice carrying intracerebral E98 tumors 
were treated with four different anti-angiogenic regimens (vandetanib, 
avastin, sutent, combination of vandetanib and sutent). Vandetanib and 
avastin affect angiogenesis predominantly via VEGF-A signaling pathways, 
whereas sutent also affects pericyte coverage and maturation of blood ves-
sels via PDGFR. All regimens caused an obvious anti-angiogenic response. 
The angiogenesis-dependent component of the E98 tumor showed a strong 
increase in hypoxia and absence of microvascular proliferations. However, 
none of the treatments had a notable effect on the diffuse infiltrative compo-
nents or resulted in prolonged survival. This can be explained by resistance 
of diffuse glioma parts to AIs due to the incorporation of the pre-existent 
brain microvascular network. In addition, all compounds induced restora-
tion of the blood-brain barrier (BBB), resulting in reduced visibility in Gd-
DTPA enhanced MRI-scans. This latter effect was also found in another 
orthotopic glioma model (U87) characterized by compact growth. Such AI 
induced normalization of the brain tumor microvasculature may not only 
lead to overestimation of the effect of anti-angiogenic therapy in a clinical 
setting, but may under certain circumstances also hamper the extravasation 
of chemotherapeutic compounds (e.g., TMZ). Based on these studies, we 
conclude that the application of anti-angiogenic therapy (whether or not 
in combination with chemotherapy) for human glioma patients should be 
performed with caution.

P248. An immunohistochemical analysis of 
invasion and angiogenesis in human malignant 
glioma
S. Inoue, T. Ichikawa, T. Maruo, H. Kosaka, K. Yoshida, M. Onishi, 
H. Kambara, I. Date; Department of Neurological Surgery, Okayama 
University Graduate School of Medicine, Dentistry, and Pharmaceutical 
Sciences, Okayama, Japan

Introduction: One of the most important hallmarks of malignant 
gliomas is their invasive behavior. Invasion is a critical prognostic factor for 
primary brain tumors, yet its pathophysiology is not well understood. Here 
we evaluated surgical specimen of human glioblastomas to clarify invasive 
patterns of glioma cells and their relationship with angiogenesis.

Materials and Methods: Five patients who suffered from glioblastoma 
were selected for this study. Lobectomy was performed to remove entire 
tumor and surrounding brain parenchyma beyond the boundaries of the 
tumor demonstrated by MRI. Immunohistochemical analysis of these speci-
men were performed using antibodies against MAP2e; a specific marker for 
human malignant glioma cells, von Willebrand factor (vWf); a marker for 
vascular endothelial cells, vascular endothelial growth factor (VEGF) and 
annexin A2; and angiogenic factors.

Results: To analyze the relationship between invasion and angiogen-
esis, double staining with anti-MAP2e and anti-vWf antibodies was per-
formed. Marked angiogenesis was seen in the core of the tumor and in the 
normal parenchyma adjacent to the tumor margin. Invading glioma cells 
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were clearly shown by immunohistochemical staining against MAP2e. In 
the normal parenchyma adjacent to the tumor margin, glioma cells formed 
clusters around newly developed vessels. Single-cell infiltrations which were 
independent of vasculature were also seen in this area. Such infiltrations of 
single cells preceded the cluster formation around new vessels in normal 
parenchyma distant from tumor core. Immunohistochemical analyses of 
VEGF and annexin A2 showed predominant expression in the tumor cells 
around newly developed vessels.

Conclusions: The results of this study indicated that malignant glioma 
cells had at least two patterns of invasion. Glioma cells in the advancing 
front produced angiogenic factors and promoted vascular formation toward 
tumor core. These cells coopted newly developed vessels and extended along 
perivascular spaces. This phenotype of invasion was thought to be angiogen-
esis-dependent. Other single invading cells did not follow the vasculature 
and reached distant area where angiogenic event did not take place. This 
phenotype of invasion was angiogenesis-independent and was rather reliant 
on high motility. Understanding pathophysiology and molecular mecha-
nisms of glioma invasion may lead us to the development of new treatment 
modality.

P249*. Escape from anti-angiogenic therapy? 
Phenotypic changes induced by anti-VEGF 
treatment 
S. J. Grau, J. Thorsteinsdottir, F. Winkler, L. von Baumgarten, J. Tonn, 
R. H. Goldbrunner; Grosshadern University Hospital, Munich, Germany

Background: Neoangiogenesis is a critical feature in malignant solid 
tumors. Thus, anti-angiogenic therapies targeting the VEGF-A/VEGFR-2 
system are promising adjuvant treatment modalities. First clinical and pre-
clinical studies demonstrate that therapies using anti-VEGF-A antibodies 
(e.g., bevacizumab, Avastin) are capable to improve progression free sur-
vival in some solid tumors. However, increasing data show that during long 
term anti-VEGF-A therapy, resistance phenomena resulting in secondary re-
angiogenesis occur after a transient reduction and normalisation of tumor 
vascularisation. Thus, alternative signaling molecules are discussed to be 
involved in escaping anti-VEGF therapies.

Methods: Human brain derived endothelial cell lines and CD31 positive 
endothelial cells freshly isolated from glioblastoma as well as glioma cell 
lines U87, U373 and U251, were treated with bevacizumab (Avastin) for 
different time periods. Cell growth and expression of vascular endothelial 
growth factors VEGF-A, VEGF-C, VEGF-D, and VEGFR-3 were assessed. 
Additionally, intracellular and functional response of the cells to these fac-
tors were investigated.

Results: Bevacizumab decreased proliferation by 10% after 12 days of 
treatment in all cell types. No growth reduction was observed during short 
time treatment (four days). After long term treatment all cell lines showed 
a significant up-regulation of VEGF-D protein expression. Even more, cells 
developed reactivity to VEGF-C and -D by means of increased proliferation 
while being unreactive to these substances before bevacizumab treatment. 
VEGFR3 protein expression was not increased significantly, however, phos-
phorylation of VEGFR3 by VEGF-A, VEGF-C and -D was enhanced in cells 
treated with bevacizumab. Intracellular response to VEGF, VEGF-C and -D 
changed in a cell type specific manner with a shift from Erk1/2 to p38 and 
SAP/JNK phosphorylation.

Conclusion: Treatment with anti-VEGF antibodies in glioma leads to a 
phenotypic change with upregulation of VEGF-D and increased reactivity 
to VEGF-C and -D accompanied by intracellular changes in signal trans-
duction. This may represent an escape mechanism of the tumor to therapies 
targeting the VEGF-A/VEGFR-2 system with a secondary activation of the 
VEGF-C/D-VEGFR3 system.

P250. Narciclasine displays potent and selective 
anti-tumor effects by impairing glioblastoma 
cell migration through a phosphocofilin-
mediated increase of actin stress fibers
F. Lefranc1, L. Ingrassia2, E. Van Quaquebeke2, F. Darro2, R. Kiss1; 1Free 
University of Belgium, Brussels, Belgium, 2Unibioscreen, SA, Brussels, 
Belgium

Among the compounds isolated from amaryllidaceae, the isocarbostyrils 
have long been under scrutiny as promising anti-cancer agents, and notably 
narciclasine (NCL) and pancratistatin are in the NCI database. However, 
little is known of the mechanism of action of this family of compounds. 
NCL was originally described as anti-mitotic and displaying colchicine-like 
effects. More recently, it has been demonstrated that pancratistatin, whose 
chemical structure is very close to that of NCL, induces rapid apoptosis in 
SHSY-5Y neuroblastoma cells. We have recently shown that NCL at 1 µM 
in vitro induces marked apoptosis-mediated cytotoxicity in certain human 
cancer cells but not in normal fibroblasts, by triggering the activation of 

initiator caspases in the death receptor pathway (capase-8 and 10) at least 
in human MCF-7 breast and PC3 prostate carcinoma cells. In the studies 
reported here, NCL inhibited cell growth with mean IC50 values of 30 nM 
for 6 human tumor cell lines (including U373 glioblastoma [GBM]) investi-
gated, 100 nM for 3 distinct human umbilical vascular endothelial cell lines 
and 7.5μM for 3 distinct normal human fibroblast cell lines. At 0.1 and 1.0 
μM, NCL failed to induce cell death and/or apoptosis in human U373 GBM 
cells, although it inhibited cell growth with an IC50 of 40nM. At concentra-
tions of 10 and 100 nM, NCL markedly impaired the migration of GBM, 
prostate and breast cancer cells, a feature paralleled by compound-induced 
loss of tumor cell polarity. NCL also induced rapid increases in F-actin con-
centrations (principally at the cortical cell location) in U373 and PC3 cells, 
an effect not observed with normal fibroblasts at the same concentration. 
Moreover, the increase in F-actin was associated with a dramatic modifica-
tion in serine/threonine phosphoprotein expression in human U373 GBM 
cells. Given that altered cofilin expression controlled by phosphorylation is 
associated with the initiation and progression of conditions involving actin 
dynamics, such as cancer, the effects of NCL on cofilin phosphorylation sta-
tus were assessed. NCL treatment significantly and rapidly increased cofilin 
phosphorylation levels in vitro and through this mediated increases in actin 
stress fibers responsible for the reduced migration seen in cancer cells. In 
conclusion, NCL could represent an interesting chemical scaffold to derive 
novel isocarbostyril derivatives for combating apoptosis-resistant migrating 
malignant gliomas.

P251. Establishment of novel invasive glioma 
models in animal
M. Onishi1, T. Ichikawa1, S. Inoue1, T. Maruo1, H. Kosaka1, K. Yoshida1, 
K. Kurozumi1, H. Kambara1, E. A. Chiocca2, I. Date1; 1Department 
of Neurological Surgery, Okayama University Graduate School of 
Medicine, Dentistry and Pharmaceutical Sciences, Okayama City, Japan, 
2Department of Neurosurgery, Ohio State University, Columbus, OH, 
United States

Introduction: Despite recent advances in neurosurgical techniques, 
radiation therapy, and chemotherapy, malignant glioma still have a poor 
prognosis. Malignant glioma is a highly invasive tumor, and this charac-
teristics contribute to the failure of therapies. The investigation on invasive 
behavior is indispensable for the development of new therapeutic strategy. 
Conventional research has employed animal brain tumor models, in which 
tumor shows noninvasive mass with well-circumscribed borders that push 
aside the adjacent normal brain rather than invade into it. Here we have 
established novel invasive animal glioma models which reflect invasive phe-
notype of human malignant glioma.

Materials and Methods: Two canine glioma cell lines (J3T-1 and J3T-2) 
were derived from the same parental strain by passaging in the subcutane-
ous space of SCID mice. Brain tumors were established in athymic rat by 
stereotactic inoculation of cultured cells into the right basal ganglia. Five 
weeks after tumor implantation, rats were sacrificed and brain sections were 
made. These sections were stained with hematoxylin and eosin, and immu-
nostained for rat endothelial cell antigen-1 for histological evaluation.

Results: J3T-1 cells formed well-demarcated and highly angiogenic 
tumor in rat brain. Angiogenic activity was predominant in the core of the 
tumor and normal brain adjacent to the tumor margin. Clusters of tumor 
cells were seen around newly developed vessels in adjacent normal brain. 
No single-cell infiltration was seen in this tumor. J3T-2 cells formed poorly-
demarcated tumor with a gradient of tumor cell density from center of the 
tumor to the normal brain parenchyma. Single cells migrated along neu-
ronal fibers without forming cluster. Minimal angiogenesis was seen at the 
center of tumor.

Conclusions: The results of this study clearly showed different types 
of invasion in relation to the angiogenesis. We have previously shown that 
malignant glioma cells had at least two patterns of invasion in human surgi-
cal specimen. One is angiogenesis-dependent and the other is angiogenesis-
independent. In this study, these models separately reflected two different 
invasive phenotypes of human malignant glioma. J3T-1 glioma showed 
angiogenesis-dependent invasion which is limited to perivascular space of 
newly developed blood vessels. On the other hand, J3T-2 glioma showed 
angiogenesis-independent and single-cell invasion. These novel invasive 
glioma models may be new tools for the investigation of glioma invasion 
and development of a new therapeutic strategy.
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P252. Temozolomide displays anti-migratory 
effects in human glioblastoma cells mediated 
through neuregulin-1 down-regulation
F. Lefranc1, S. Spiegl-Kreinecker2, B. Haibe-Kains3, G. Bontempi1,  
C. Decaestecker1, W. Berger4, R. Kiss1; 1Free University of Belgium, 
Brussels, Belgium, 2Wagner Jauregg Hospital, Linz, Austria, 3Jules Bordet 
Institute, Brussels, Belgium, 4Medical University of Vienna, Vienna, 
Austria

Glioblastoma (GBM) patients have a median survival expectancy of only 
14 months on the current standard treatment of surgical resection, followed 
by adjuvant radiotherapy plus temozolomide (TMZ). At TMZ concentra-
tions of 100 µM, cytotoxicity to GBM cells in vitro seems to be exerted 
through pro-autophagic and late apoptotic processes. However, we do not 
believe that these effects of TMZ in vitro at 100 µM can explain the sig-
nificant therapeutic benefits (T/C index of >200%) of relatively low repeat 
TMZ p.o. or i.v. administration (40 mg/kg) to athymic mice bearing ortho-
topic xenografts of human GBM cells. The current study has investigated 
the: (i) impact of TMZ treatment duration on the survival of GBM bearing 
mice, (ii) survival of 97 GBM patients under different regimens, including 
surgery 1 radiotherapy with TMZ treatment performed following relapse 
or as soon as radiotherapy began, (iii) effects of TMZ on human GBM cell 
migration and iv) genome-wide effects of TMZ on U373 cells. Our results 
reveal that the U373 1p19q non-deleted and T98G malignant astrocytic 
invasive cells as well as several GBM primocultures present a methylated 
MGMT promoter. No clear-cut cytotoxic effects were achieved with TMZ 
up to 100 µM in vitro in several GBM cell lines (U87, U373, and T98G) 
or primocultures including certain with the methylated MGMT promoter, 
although this concentration provoked a significant decrease in the wound 
healing process of U373 cells. The therapeutic benefit of TMZ in mouse 
models of human U373 and T98G GBM was found to correlate directly to 
the duration of treatment. The therapeutic benefit of TMZ in mouse models 
of human GBM primocultures was also demonstrated. The sooner TMZ 
treatment began, the higher the survival rate achieved. Genomic analysis of 
TMZ-treated U373 cells revealed 30 genes with .2 or ,0.5 fold modifica-
tion in expression compared to untreated cells. Three categories of genes 
were modified, including clusters involved in morphogenesis and iron ion 
homeostasis. One of these, neuregulin-1, known to activate the erbB recep-
tor and enhance glioma cell motility, was significantly decreased after TMZ 
treatment. In conclusion, TMZ, which has already been reported to display 
pro-apoptotic and pro-autophagic effects in GBM cells in vitro, also dis-
plays significant anti-migratory effects which could be partly mediated by a 
down-regulation of neuregulin-1. These data bring additional understand-
ing how TMZ contributes therapeutic benefits to GBM patients.

P253*. Glioma-cell migration on myelinated 
axons in vitro
P. Oellers1, V. Senner2, W. Paulus3, S. Thanos1; 1Department of 
Experimental Ophthalmology, School of Medicine, Münster, Germany, 
2Institute of Neuropathology, School of Medicine, University Hospital 
Münster, Münster, Germany, 3Institute of Neuropathology, School of 
Medicine, University Hospital Münster, Münster, Germany

Malignant gliomas invade diffusely within the healthy brain via existing 
white-matter tracts, which limits the therapeutic options and hence ren-
ders these tumors incurable despite the continuing advances in brain imag-
ing, neurosurgery, and chemotherapy. The interactions between migrating 
glioma cells and myelinated fiber tracts are poorly understood. We identified 
that C6 glioma cells can migrate along myelinated chicken retinal axons in 
a novel coculture. Glioma cells migrated faster in vitro along myelinated 
axons than on laminin-1. Treatment of the coculture with Rho-kinase 
inhibitor Y27632 led to diametral cell responses pending on the substrate: 
C6 cells on myelinated axons virtually abolished cell migration, whereas C6 
cells merely contacting laminin-1 enhanced their migration rate. These data 
suggest that the mechanisms underlying the migration of glioma cells on 
myelinated axons differ from those underlying the migration on basement 
membrane molecules such as laminin-1.

P255. Inhibition of Cyclin-dependent kinases by 
Roscovitine induces suppression of proliferation 
and migration in human glioma cells
A. L. Hoffmann, K. Eckermann, M. Bähr, J. Weishaupt, H. M. Strik; 
Department of Neurology, Göttingen, Germany

Introduction: Cyclin-dependent kinases (CDK) play an important role 
in numerous cellular processes. CDK1, 2, 3, 4, and 6 are potent regulators 
of the cell cycle machinery, whereas CDK5 activity is limited to the CNS 
as a key regulator of neural development and neuronal cytoarchitecture. 
Galectins are overexpressed in different types of neoplasms and are also 

involved in various cellular processes, including resistance to apoptosis, pro-
liferation and migration. Roscovitine is an orally available small-molecule 
inhibitor mainly of CDK5, and with lower activity of CDK-1, -2, -7 and -9. 
Davanat is a polysaccharide-galactomannan polymer directed against some 
galectins (i.e., Davanat binds with Galectin-1 [data by Pro-Pharmaceuticals, 
Inc., Newton, Massachusetts]). We tested here the effect of Roscovitine and 
Davanat (obtained from Pro-Pharmaceuticals) on migration and prolifera-
tion in human glioma cell lines in monotherapy and combination.

Methods: Five human glioma cell lines (A172, U87MG, U118, U373, 
T98G) were treated with 25 or 50 µM Roscovitine, with 1 µg/µl Davanat, 
and with both compounds in combination. Proliferation was assessed after 
48h with cell titer blue reagent. Migration was assessed with a transwell 
assay.

Results: Proliferation and migration was suppressed significantly with 
Roscovitine in both concentrations. While Davanat alone showed no effect, 
it enhanced the migration-inhibiting effect of Roscovitine by two- to four-
fold in combination.

Discussion: We present here evidence that inhibitors of CDKs suppress 
migration of human glioma cells. Effects on migration in other cell types 
have been previously described for Roscovitine. Suppressed proliferation has 
been described only when Roscovitine was combined with tumor necrosis 
factor-related apoptosis-inducing ligand (TRAIL). In view of these observa-
tions, CDK inhibition appears to be a promising strategy for the treatment 
of human malignant gliomas which may be further enhanced by galectin-
inhibition. The exact value of additional galectin inhibition and / or conven-
tional chemotherapy has to be assessed in future studies.

P256. Proteomics-based analysis of invasion-
related proteins in malignant gliomas
T. Maruo1, T. Ichikawa1, H. Kanzaki2, M. Onishi1, S. Inoue1, 
K. Yoshida1, H. Kambara1, M. Ouchida2, K. Shimizu2, I. Date1; 
1Department of Neurological Surgery, Okayama University Graduate 
School of Medicine, Dentistry, and Pharmaceutical Sciences, Okayama, 
Japan, 2Department of Molecular Genetics, Okayama University 
Graduate School of Medicine, Dentistry, and Pharmaceutical Sciences, 
Okayama, Japan

Introduction: One of the insidious biological features of gliomas is its 
potential to invade normal brain tissue extensively, yet molecular mecha-
nisms that dictate this locally invasive behavior remain poorly understood. 
To understand the molecular basis of the invasion in malignant gliomas, we 
performed proteomic analysis of invasion-related proteins by using invasive 
glioma cell lines.

Methods and Results: We previously established two glioma cell lines 
(J3T-1 and J3T-2) that show different phenotype of invasion in rat brain; 
J3T-1 forms well-demarcated and more angiogenic tumor. In contrast, J3T-2 
forms tumor with obscure margin by highly invasive tumor cells. These 
cell lines have similar genetic background because they were established 
from the same parental strain, so it makes easy to compare molecular fluc-
tuation between them in the experimental settings. For proteomic analysis, 
whole cell lysate of each cell line was isolated by standard method. Two-
dimensional protein electrophoresis (2-DE) was performed using pH3–10 
IPG DryStrip (BIO-RAD), followed by SDS-PAGE. The images of SYPRO 
Ruby-stained gels were analyzed using PDQuest software (BIO-RAD), with 
spot densities compared at defined coordinate positions. Twenty-four dis-
tinct spots were recognized when significant alteration was defined as more 
than a 1.5-fold change in spot density between gels of J3T-1 and J3T-2. The 
protein spots were excised manually from the gels, and in-gel digestion was 
performed. Five proteins that demonstrated increased expression in J3T-
1, and 15 proteins that demonstrated increased expression in J3T-2 were 
identified using LC-MS/MS (Agilent). To confirm differential expression 
of these proteins, we performed quantitative RT-PCR of cultured cells and 
immunohistochemical staining of rat invasive brain tumors.

Conclusions: Our results revealed significant differences in the pro-
teomic profile between the two cell lines that may correlate with differ-
ence of invasiveness. Analysis of these proteins and proteome may enhance 
understanding of the mechanism of glioma invasion and eventually contrib-
ute to the development of new therapeutic modalities.

P257. Screening of 100 CNS tumors for anti-
invasive therapy sensitivity using an ex vivo 
assay
P. C. Costello, J. Megyesi, E. Dyer, W. McDonald, R. Hammond,  
D. MacDonald; University of Western Ontario, London, ON, Canada

Background: Improved treatment for brain tumors is needed. Most 
models assessing chemotherapies fail to incorporate heterogeneity of patient 
responses. Tumor progression is dependent on growth and invasion. In this 
study, 100 surgical samples of primary or metastatic CNS tumors were 
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assessed for invasion and growth parameters while exposed to a panel of 
clinically relevant chemotherapies.

Methods: Surgical tissue specimens were placed into a nutrient-rich 
collagen matrix and monitored microscopically for 5 days following surgi-
cal removal to measure actual distance tumor cells invaded in the presence 
of several chemotherapies. All samples were preserved for examination of 
markers related to tumor growth and invasion. Assay data were compared 
to patient response, time to recurrence and survival up to 3 years.

Results and Conclusions: 100 patients’ individual tumor therapy sensi-
tivity was assessed. The degree of invasion by tumor cells correlated directly 
and significantly with degree of malignancy. All 100 tumors displayed a 
unique and significant (p,0.05) response profile. Results from these data 
were compared to patient response, time to recurrence, and survival up to 3 
years. Individual response to chemotherapy is highly variable both clinically 
and in our ex vivo assessment. There is however a significant correlation 
with assay response and post-surgical survival (p,0.05). Pre-screening each 
patient’s responsiveness to therapies could lead to individualized and effec-
tive treatment of tumors. 

P258. Role of metallothionein 1E in the 
migration and invasion of human malignant 
glioma cells
S. Jung1, H. H. Ryu2, J. Pei2, S. G. Jin2, T. Y. Jung1, K. S. Moon1,  
I. Y. Kim1, S. S. Kang1; 1Chonnam National University Hwasun Hospital, 
Hwasun-eup, hwasun-gun, Republic of Korea, 2Chonnam National 
University Hwasun Hospital, Brain Tumor Research Lab, Hwasun-eup, 
hwasun-gun, Republic of Korea

Objective: Metallothionein 1E (MT1E) has been found to be highly 
expressed in motile cell lines. Whether MT1E actually modulates the migra-
tion and invasion of human glioma cell lines and what kinds of factors have 
an effect on MT1E were investigated.

Material and Methods: In the human glioma cell lines U343MG-A, 
U87MG, and U87MG-10‘, RNA differential display was evaluated using 
Genefishing technology; the results were validated by RT-PCR and North-
ern blot analysis, in order to detect possible genetic changes as the determin-
ing factors for motile ability in malignant glioma. MT1E was identified in 
U87MG, a highly motile cell line. The migration and invasion abilities of 
human glioma cell line, and MT1E transfectants were investigated using 
simple scratch testing and matrigel invasion assays. Morphologic and 
cytoskeletal (actin, vimentin) changes were documented by light and confo-
cal microscopy. The expression of MT1E in four glioma cell lines and astro-
cytic tumor was assessed by RT-PCR and Western blot. And then the effects 
of MT1E on the activity of NFkB p50/p65 transcription factor, MMP-2 and 
-9 were examined in by Western blot and zymography

Results: The endogenous MT1E expression in the human glioma cell 
lines was statistically correlated with their migratory abilities and invasion. 
The U87-MT-AS cells became more round and decreased stress fibers, com-
pared with the U87MG cells. Endogenous MT1E expressions in the four 
human glioma cell lines and human astrocytic tumors were directly cor-
related with their migratory and tumor grade. Two antisense MT1E trans-
fected cell lines showed decreased NFkB p50 translocation into nucleus, 
which led to decreased the activity of MMP-9 in conditioned media.

Conclusion: It may be postulated that MT1E could enhance the migra-
tion and invasion of human glioma cells by inducing MMP-9 inactivation 
via the up-regulation of NFkB p50.

P259*. Erucylphosphohomocholine-induced cell 
death in human glioma cells: Role of the 18 kDa 
translocator protein and the ANT2 isoform of 
the adenine nucleotide transporter
W. Kugler1, P. Hülper1, M. Lakomek1, M. Gavish2, L. Veenman2; 
1Universitäts-Kinderklinik, Göttingen, Germany, 2Technion-Israel 
Institute of Technology, Haifa, Israel

Our previous studies indicated that the 18 kDa Translocator protein 
(TSPO), formerly called peripheral-type benzodiazepine receptor (PBR), 
may be an important component in the mitochondrial permeability 
transition pore (MPTP)-related pro-apoptotic mechanisms activated by 
erucylphosphohomocholine (ErPC3). The use of two well-known TSPO 
ligands, PK 11195 and Ro5 4864, showed that both ligands interfered with 
ErPC3’s pro-apoptotic activity, i.e., with all stages of the mitochondrial 
apoptosis cascade. We propose that ErPC3 induces endogenous TSPO acti-
vators, while TSPO in turn causes the MPTP to open leading to collapse 
of the mitochondrial membrane potential, the first stage of the mitochon-
drial apoptosis cascade. TSPOs are often found in conjunction with the 
adenine nucleotide transporter (ANT), a suggested core component of the 
MPTP. ANT appears as a bi-functional protein: an ADP/ATP translocator 
and a lethal pore regulated by multiple apoptosis modulators. The ANT2 
isoform operates to reverse the normal mitochondrial ATP/ADP exchange, 

importing glycolotic ATP into mitochondria. Here, we studied the effects of 
ANT2 gene silencing by applying short interfering RNAs. Compared with 
controls knockdown cells showed a reduced tumor cell proliferation, i.e., 
reduced DNA synthesis rate over 3 days post-transfection. To determine 
the effects of TSPO and ANT2 knockdown on ErPC3-induced apoptosis, 
U87MG cells were transfected with a pool of siRNAs to TSPO and ANT2 
and treated with ErPC3 60 h after transfection. Interestingly, we found that 
silencing both the expression of TSPO and ANT2 resulted in reduced apop-
tosis induced by a 12 h treatment of ErPC3. Possibly, either ErPC3 prevents 
ANT2 to fulfill the energy requirements of the mitochondria, or ErPC3 
treatment leads to transformation of ANT into the lethal pore mentioned 
above, as an initiating step for the mitochondrial apoptosis pathway. To 
study in more detail the mechanisms whereby ErPC3 may affect mitochon-
drial functions, we analyzed a possible correlation between ErPC3, TSPO, 
and ANT by investigating cellular ATP levels. ErPC3 reduced cellular ATP 
levels in U87MG and U118MG cells, while co-administration of ErPC3 with 
the TSPO ligands, PK 11195 and Ro5 4864, restored cellular ATP levels. 
Together, these results suggest that TSPO as well as ANT are involved in 
ErPC3’s mechanisms of action.

Supported by Joint Lower Saxony-Israeli Research Projects; 
VWZN2047.

P260*. The influence of Rad51 mediated repair on 
treatment resistance in high-grade gliomas
S. C. Short1, C. Martindale1, M. Worku1, S. Bourne2; 1UCL Cancer 
Institute, London, United Kingdom, 2University of Oxford, Oxford, 
United Kingdom

Purpose: To investigate the influence of Rad51 mediated homologous 
repair of DNA double strand breaks on radio and chemo-resistance in 
glioma cell lines

Materials and Methods: 4 glioma cell lines were investigated. Western 
blotting was used to assess Rad51 protein levels before and after irradia-
tion and/or temozolomide (TMZ) treatment in asynchronous and growth 
arrested cells. Immunohistochemistry was used to assess protein levels in 
equivalent xenograft tumors. Immunofluorescence was used to investigate 
changes in Rad51 foci formation after clinical XR doses and/or TMZ expo-
sure. DSB repair kinetics following XR and/or TMZ were studied using 
phosphorylated H2AX foci counting. The effect of short interfering RNA 
targeting Rad51 on radiosensitivity and chemosensitivity was assessed in 
clonogenic survival experiments.

Results: All 4 glioma cell lines exhibited high Rad51 protein levels, 
which did not increase following irradiation or exposure to temozolomide. 3 
of these cell lines that could be established as xenografts also demonstrated 
high Rad51 levels in tumor tissue sections. All 4 cell lines showed a dose 
dependent increase in Rad51 foci formation after XR, significant increase 
following clinically relevant TMZ exposure, and a further increase after 
combination treatment. Rad51 knockdown produced significant radio and 
chemosensitisation assessed by clonogenic survival and produced a marked 
effect on reducing cell survival when both agents were used together. Rad51 
knockdown also delayed DSB repair assessed by phosphorylated H2AX foci 
counting after irradiation, temozolomide and most markedly after combina-
tion treatment.

Conclusions: High Rad51 levels in radioresistant glioma cells are rep-
licated in equivalent xenograft models and are associated with significant 
Rad51 activation at repair foci on DNA following XR, TMZ, and com-
bination treatment. Targeting Rad51 dependent repair causes significant 
radio and chemo-sensitisation and suggests that agents that inhibit recom-
bination repair may be useful clinical adjuncts to treatment for high-grade 
gliomas. Increased residual unrepaired DSB 24h after combination treat-
ment suggests that Rad51 inhibition may significantly improve the outcome 
of repeated exposure to combination treatment given within 24h.

P261. Effects of tyrosyne kinase inhibitors in 
glioma cell lines and primary tumor cultures
A. García-Claver, Y. Ruano, E. Pérez-Magán, J. Orradre, G. Guzmán,  
J. Andrade, M. Mollejo, B. Meléndez, Y. Campos-Martín; Hospital 
Virgen de la Salud, Toledo, Spain

Introduction: The epidermal growth factor receptor (EGFR) is a 
tyrosine kinase receptor which is usually overexpressed in various epithelial 
tumors and gliomas. Activation of the EGFR/PI3K/AKT pathway is a com-
mon process in the development and progression of the tumors of the central 
nervous system, making it a compelling target for directed therapy. The use 
of tyrosine kinase inhibitors (TKIs) either alone or in combination with 
other inhibitors downstream of the pathway is currently being considered 
for the treatment of human tumors including malignant glioma.

Materials and Methods: Twelve glioma cell lines (U373, U87MG, U118, 
SW1088, A172, SW1783, H4, GOS3, LN18, LN405, SF767, T98G) and 5 
primary cultures from glioblastoma multiforme (GBM) tumors were treated 
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with erlotinib and gefitinib (EGFR inhibitors), LY294002 (PI3K inhibitor), 
or temsirolimus (mTOR inhibitor), either alone or in combination. Cell 
viability after 72 hours treatment was measured by MTT assay. Expression 
of EGFR, PTEN and p53 in these cell lines was studied by immunohis-
tochemistry and Western blot. RT-PCR was carried out in order to identify 
the mutant EGFRvIII commonly expressed in patients with GBM.

Results and Conclusion: Based on the results of the MTT assay, cell 
lines were classified as sensitive or resistant according to their response 
to each inhibitor. Combined treatment showed that some monotherapy-
resistant cell lines responded to the TKI therapy when using an additional 
inhibitor downstream of the pathway, such as temsirolimus. In particular, 
5 erlotinib-resistant cell lines (U118, A172, SF767, H4, LN405) become 
sensitive after a combined treatment with temsirolimus. Molecular analyses 
revealed that EGFR overexpression was observed in all glioma cell lines and 
that none of them expressed the mutant receptor EGFRvIII. Expression of 
PTEN and p53 were also analyzed and correlated with response to each 
treatment. Understanding the molecular mechanisms involved in response 
to inhibitor therapies using glioma cell line models will help us to predict the 
possible effectiveness of a given therapy in GBM patients.

P262. Brain cancer F98 glioma model treated 
with ionizing radiation and platinum 
compounds: Studies on cytotoxicity, synergism 
and cell uptake
G. Charest, L. Sanche, D. Fortin, B. Paquette; Université de Sherbrooke, 
Sherbrooke, QC, Canada

Background: Free platinum formulation: cisplatin, carboplatin and 
oxaliplatin as well as their liposomal formulation (Lipoplatin for cisplatin 
and Lipoxal for oxaliplatin) are largely used as cytotoxic agents in the treat-
ment of many tumor types. However, free platinum formulation are known 
to cause severe adverse reactions including renal toxicity, gastrointestinal 
toxicity, peripheral neuropathy, asthenia and ototoxicity. On the other 
hand, radiotherapy potentially can cause the appearance of new cancers 
and may enhance invasion of existing cancer. To reduce side effects of these 
therapies and maintain an efficient antineoplasic effect, one may consider 
lowering the dose of individual therapeutic treatments and combining both 
therapies to obtain a synergistic superadditive effect. In treatment against 
glioblastoma multiform, the development of an aggressive but selective 
therapy is needed. In this project, we tested different platinum compounds 
to identify which one shows the best synergy with radiation. 

Material and Methods: The cytotoxicity of platinum compounds against 
F98 glioma cell line in-vitro was assessed by colony formation assay. Cell 
uptake of platinum in this cell line and platinum was measured by Induced 
coupled plasma mass spectrometer. After four hours exposure to platinum, 
cells were irradiated (2.21 Gy) with a 60Co source. 

Results: The relative cytotoxcicity induced by the five platinum formula-
tions was oxaliplatin . Lipoxal . cisplatin . Lipoplatin . carboplatin. On 
the other hand, when F98 cell line incubated with platinum were irradiated, 
the combination index calculated and the relative potency were Lipoplatin 
. carboplatin . oxaliplatin . Lipoxal . cisplatin. Cell uptake of platinum 
were Lipoplatin . Lipoxal . oxaliplatin . cisplatin . carboplatin. 

Conclusions: In the present work, Lipoplatin shows the best cytotoxic 
combination with radiation to treat F98 cell line in vitro and shown the best 
cellular uptake. These results establish the efficiency of platinum compounds 
for radio-chemotherapy in vitro to treat F98 provide clues to manage in vivo 
experiments. They indicate new avenues to improve the treatment of brain 
cancer and increase the survival rate of GBM patients.

P263. Bypassing the Stereotactic imaging 
step prior to Gamma Knife radiosurgery for 
recurrent experiments in small animals
G. Charest, D. Mathieu, M. Lepage, D. Fortin, B. Paquette, L. Sanche; 
Université de Sherbrooke, Sherbrooke, QC, Canada

Objective: Accurate targeting is crucial for the irradiation of a small 
volume in an animal model, such as lesions produced in the rat brain by a 
Gamma Knife. To assure precise targeting, usually X-ray imaging or mag-
netic resonance imaging (MRI) step was done before each radiosurgery 
planning. To avoid this step, prior recurrent experiments of radiosurgery 
in rats, we build an enhanced new type of stereotactic frame that allow 
exact repositioning of animal scull. We propose an original method based 
on a polymer gel dosimeter to determine the accuracy and reproducibility 
of irradiation using this new stereotactic frame. 

Methods: An in-house designed rat stereotactic frame compatible with 
the Gamma Knife Automatic Positioning System was constructed. Initial 
spatial coordinates to target the right frontal lobe were acquired by X-ray 
imaging of the rats positioned in the stereotactic frame using the Gamma 
Knife angiographic fiducial box. The rat brain was then removed through a 
small burr hole and the intracranial cavity was washed and filled with the 

polymer gel dosimeter. This “gel brain” was irradiated at a dose of 15 Gy 
using 4 or 8 mm collimator helmets. The irradiated volumes coordinates 
were measured non-invasively by MRI or visually after excision of the poly-
mer gel. The position of the polymerized areas revealed that the stereotactic 
frame is able to accurately reproduce the same position of irradiation in 
each animal. The average location of the center of the polymerized areas 
was as follows: X 5 3.07 6 0.31 mm, Y 5 5.50 6 0.26 mm, and Z 5 0.90 
6 0.45 mm when using 8 mm collimators; and X 5 2.86 6 0.18 mm, Y 5 
6.00 6 0.22 mm, and Z 5 0.58 6 0.39 mm for 4 mm collimators. The small 
standard deviation demonstrated that assessment of the irradiated volume 
performed with the gel dosimeter was highly reproducible. 

Conclusion. The polymer gel dosimeter confirmed the ability of the rat 
stereotactic frame to accurately and reproducibly position a small animal 
for precise radiosurgery procedures. Protocol for irradiating implanted glio-
blastoma in rat brain using Gamma Knife can then be executed repeatedly 
without the need of stereotactic imaging before irradiation.

P264. Cyclophosphamide enhances human tumor 
growth in nude rat xenografted tumor models
E. A. Neuwelt, Y. Wu, D. Dickey, S. Lewin, C. Varallyay, L. L. Muldoon; 
Oregon Health and Science University, Portland, OR, United States

Background: We investigated pretreatment with the immuno-modula-
tory chemotherapeutic agent cyclophosphamide as a mechanism to improve 
tumor growth in primary and metastatic intracerebral and subcutaneous 
nude rat xenograft models.

Methods: Nude rats were treated with cyclophosphamide (100 mg/kg 
IP) 24 h before inoculation of human ovarian carcinoma (SKOV3), lung 
carcinoma (LX-1), and glioma (UW28, U87MG and U251) cells. Tumor 
cells were inoculated subcutaneously (2.5 3 107 cells mixed with matrigel) 
or 106 cells were injected in the right cerebral hemisphere or infused into the 
right internal carotid artery. Intracerebral tumor growth was monitored by 
magnetic resonance imaging and histology.

Results: Only animals that received both cyclophosphamide and matri-
gel showed consistent growth of subcutaneous lung and ovarian carcinoma 
tumors. In intracerebral implantation tumor models, cyclophosphamide 
pretreatment increased tumor volume and the percentage of animals show-
ing tumors. Cyclophosphamide increased lung carcinoma bone and facial 
metastases after intra-arterial injection, and 20% of animals showed brain 
metastases. Cyclophosphamide transiently decreased nude rat white blood 
cell counts and glutathione concentration, while serum vascular endothelial 
growth factor (VEGF) was significantly elevated 7 days after cyclophos-
phamide administration. Cyclophosphamide also increased CD31-positive 
cell populations and macrophage (CD68-positive) infiltration into glioma 
cell-inoculated rat brains.

Conclusions: Decreased serum glutathione, elevated serum VEGF level 
and infiltration of brain by CD31-positive and CD68-positive cells after 
cyclophosphamide may modulate inflammation and angiogenesis, resulting 
in enhanced primary and metastatic tumor growth. These findings may be 
clinically relevant, because chemotherapy may predispose human cancer 
subjects to tumor growth in the brain or other tissues.

P265. SC68896, a novel proteasome inhibitor, 
delays growth of malignant glioma cells in 
vitro and in vivo
P. Roth1, F. Schmidt2, C. Herrmann2, M. Kissel3, J. Leban3, M. Weller1; 
1Department of Neurology, Zurich, Switzerland, 2Department of 
Neurology, Tuebingen, Germany, 34SC AG, Planegg-Martinsried, 
Germany

Despite multimodal therapy, the prognosis of patients with malignant 
gliomas remains poor. Inhibition of the proteasome of glioma cells may 
provide a promising therapeutic strategy. Here, we describe the in vitro and 
in vivo effects of SC68896, a novel substance that has been developed as an 
inhibitor of the proteasome.

Application of SC68896 to cancer cells of different origins, including 
gliomas, inhibited their proliferation in vitro. Only nanomolar concentra-
tions were necessary to reduce the enzymatic activity of the proteasome by 
more than 90%. Administration of SC68896 efficiently sensitized glioma 
cells for TRAIL- or FasL-induced apoptosis. SC68896 did not affect the 
expression of p53 and p27, while p21 levels were markedly increased. 
Using an orthotopic glioma nude mouse model, we observed an increased 
survival of mice treated with SC68896 compared with the control-treated 
mice. These data demonstrate that SC68896 has in vitro and in vivo activity 
against malignant glioma cells and may therefore be of interest for therapeu-
tic studies in glioma patients.
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P266. Trans-membrane-p53 peptide therapy for 
gliomas
H. Kanno1, N. Kobayashi2, T. Yoshida3; 1School of Medicine, Yokohama, 
Japan, 2Institute for Advanced Sciences, Toagosei, Ltd., Tsukuba, Japan, 
3Institute for Advanced Sciences, Toagosei, Ltd., and Keio University, 
Tsukuba, Japan

Recent studies suggest that several proteins can transverse biologi-
cal membranes through protein transduction. The protein transduction 
domains of these proteins, 10–16 residues long, have been identified as 
critical domains for the protein transduction. Poly-arginine peptide also 
has the ability of protein transduction. Here, we show that the protein deliv-
ery system using 11 poly-arginine peptides (11R) is a powerful tool for the 
transduction of the biologically active tumor suppressor protein, p53, to 
suppress the proliferation of oral cancer cells. Nine amino-acid sequence 
corresponding to MDM2 binding site shows proliferation inhibitory effect 
for cancer cells. The 11R-nuclear localization sequence (NLS) fused p53 
peptide corresponding to MDM2 binding site (11R-NLS-p53) effectively 
penetrated across the plasma membrane of the glioma cells and translocated 
into the nucleus. From 10μM in concentration, the peptides inhibited the 
proliferation of human glioma cells, in which the p53 gene was mutated. 
Moreover, 11R-p53 enhanced the chemotherapeutic agent-dependent induc-
tion of apoptosis of the cells. These data suggest that this protein transduc-
tion method may become a promising glioma therapy as an alternative gene 
therapy.

P267. UNBS5162, a novel non-hematotoxic 
naphthalimide derivative that induces 
autophagic and senescence processes in 
glioblastoma cells and decreases the expression 
of proteins involved in chemoresistance
F. Lefranc1, T. Mijatovic2, N. De Neve2, J. Gaussin2, E. Van 
Quaquebeke2, F. Van Vynckt2, F. Darro2, R. Kiss1; 1Free University of 
Belgium, Brussels, Belgium, 2Unibioscreen, SA, Brussels, Belgium

Glioblastomas (GBM) are characterized by diffusely infiltrating malig-
nant glioma cells that are resistant to apoptosis. Although cell death can be 
achieved not only by apoptosis (type I programmed cell death) but also by 
necrosis, autophagy (type II programmed cell death), mitotic catastrophe 
and senescence, drugs inducing apoptosis remain the main chemotherapeu-
tic agents in medical oncology. Amonafide, a naphthalimide which binds 
to DNA by intercalation and poisons topoisomerase II, has demonstrated 
activity in phase II cancer trials, but has failed thus far to enter clinical 
phase III because of dose-limiting bone marrow toxicity which is linked 
to its metabolism to a toxic metabolite, N-acetyl-amonafide. The present 
study aims to report the effects of a novel non-hematotoxic naphthalimide 
on human GBM cells. We originally designed a novel anti-cancer naph-
thalimide with a distinct mechanism of action; the compound UNBS3157 
(2,2,2-trichloro-N-({2-[2-(dimethylamino)ethyl]-1,3-dioxo-2,3-dihydro-
1H-benzo[de]isoquinolin-5-yl}carbamoyl) acetamide is obtained in three 
chemical steps from commercially available 3-nitro-1,8-naphthalic anhy-
dride. UNBS3157 presents in vitro anti-proliferative activity (IC50 range of 
0.8–1.8µM) against human cancer cell lines, including GBM (Hs683 and 
U373-MG), similar to that of amonafide (IC50 range of 2.7–5.8 µM). This 
compound which has a 3–4-fold higher maximum tolerated dose compared 
to amonafide and does not provoke hematotoxicity in mice at doses which 
result in significant anti-tumor effects, is readily hydrolyzed into the com-
pound UNBS5162. Preliminary data indicate that UNBS5162 at 10µM 
induces autophagic and senescence processes (cell proliferation arrest asso-
ciated with a significant increase in the percentage of cells in the G2/M 
phase of the cell cycle) in human Hs683 and U373-MG GBM cells after 72h. 
Additionally, there is an increase in intra-cellular acidic compartments after 
72h, associated with an increase in intra-cellular cathepsin B without modi-
fication of Hsp70 levels. Moreover, UNBS5162 significantly decreases the 
expression of several proteins involved in drug resistance: glucosylceramide 
synthase and Rho guanine nucleotide dissociation inhibitor. UNBS5162 also 
increases the therapeutic benefits of temozolomide in immuno-compromised 
mice bearing orthotopic xenografts of human U373 GBM cells.

P268*. Targeted delivery to primary brain tumors 
using liposomes
M. Bellavance, F. Gobeil, D. Fortin; Sherbrooke University, Sherbrooke, 
QC, Canada

Introduction: Systemic treatment of many CNS diseases, such as brain 
tumors, is considerably impaired by limited delivery of therapeutics by an 
intrinsic obstacle, the blood-brain barrier (BBB). Moreover, highly active 
efflux pumps can expel therapeutic molecules from the parenchyma back in 
the bloodstream. We therefore undertook the design of a liposome formu-

lation to deliver increased concentrations of therapeutic agents across the 
BBB, to primary brain tumors.

Material and Methods: Briefly, a lipid mixture (DSPC, cholesterol and 
DSPE-PEG2000-carboxyfluorescein 65:30:5 molar ratio) was dissolved in 
chloroform and subsequent removal of the solvent was accomplished by 
rotary evaporation at 65°C during 1 h. Dried lipids were hydrated with 
an aqueous solution containing 0.03 mg/mL of propidium iodide (PI) and 
shaken at 65°C during 1 h. Resulting liposomes were freeze-thawed 5 times 
and extruded 10 times through 2 stacked polycarbonate membranes with 
pores of 100 nm. The separation of non-entrapped PI was performed by 
chromatography with pre-packed columns of Sephadex G-25M. The final 
liposome suspension was stored in glass vials at 4°C. Liposome size and 
morphological analysis were carried with transmission electron micros-
copy. For in vitro delivery studies, 106 F98 cells were incubated in complete 
medium with liposomes or free PI (0.03 mg/ml) at 37°C for 2, 4, 6, 8 and 
10 h and cells samples were prepared for FACS analysis. Epifluorescence 
and confocal microscopy were also employed to monitor the localization of 
fluorescent markers in transfected cells.

Results: The mean size of liposomes was 111629 nm. FACS analysis 
results showed that liposomes were taken up by 76% of F98 cells after 2 h 
and a maximum of 93% was obtained after 10 h. In contrast, free PI stained 
only 7% of F98 cells at 10 h. Epifluorescence and confocal microscopy stud-
ies suggest endocytosis as the delivery mechanism as both liposomal fluo-
rescent markers (membrane-bound and inner markers) co-localize in the 
cytosol.

Conclusion: These promising results show that high lipofection levels 
of F98 can be obtained with this liposome formulation in vitro. In vitro 
delivery studies to murine and human cell lines, as well as real-time delivery 
studies (confocal) and in vivo experiments are underway to determine if the 
liposomes are successful to circumvent the BBB and deliver their contents 
to primary brain tumors.

P269. Convection enhanced delivery (CED) of 
IL-4 pseudomonas exotoxin (PRX321): Increased 
distribution and MR monitoring
Y. Mardor1, D. Last1, N. Merchant2, S. Denmeade2, D. Daniels1,  
Z. Ram3; 1Sheba Medical Center, Ramat-Gan, Israel, 2Protox 
Therapeutics Inc., Vancouver, BC, Canada, 3Tel-Aviv Medical Center, 
Tel-Aviv, Israel

Introduction: Therapeutic efficacy with brain tumors is limited by the 
poor penetration of drugs across the blood brain barrier. Regional drug 
delivery using convection, established by creating an infusion-mediated 
pressure gradient through intracranial catheters, achieves drug concen-
trations within the brain tumor that are orders of magnitude higher than 
those achievable by systemic administration. While multi-center clinical 
trials using convection have been performed, creating efficient convection, 
monitoring its extent/effect and assessing brain toxicity remain a challenge. 
Previous phase I and phase IIa trials using intratumoral PRX321 (IL4-PE) 
have demonstrated an acceptable safety/toxicity profile in patients with 
recurrent glioblastoma multiforme and anaplastic astrocytoma with prom-
ising signs of therapeutic activity. In this study, we used MR imaging to 
evaluate whether increased infusate viscosity would enhance the efficiency 
of convection of PRX321 in a normal rat brain model. We studied drug 
distribution and toxicity of intracranial PRX321 at concentrations used in 
previous clinical trials, and optimized the formulation in preparation for an 
upcoming phase IIb trial.

Methods: Low viscosity (0.02% HSA, previously used clinically) 
infusates and high viscosity (3% HSA) infusates mixed with Gd-DTPA 
(1:70) and PRX321 (1.5mcg/ml) were compared to low/high viscosity 
infusates without the drug. 40 mcl of each infusate were convected in 8 rats 
(n532, total) at 1mcl/min. T1/T2 MRIs were acquired immediately post 
treatment for assessment of drug distribution and infusion-related toxicity. 
T1/ T2/diffusion-weighted MRIs were acquired 24 hrs and 2 weeks post 
treatment for assessment of early and late toxicity.

Results: The average distribution of 0.02% HSA was larger than that 
of 0.02% HSA with PRX321 by a factor of 1.98 (p,0.02). The volume of 
3.0% HSA with or without PRX321 was larger than that of 0.02% HSA 
with PRX321 by a factor of 2.93 (p,0.015), suggesting that high viscosity 
increases CED efficiency of PRX321 by nearly a factor of 3, resulting in 
similar distribution to that of a high viscosity placebo. No evidence of drug-
related toxicity was detected.

Conclusions: These results suggest that the low viscosity PRX321 
infusate used in previous clinical trials may have convected poorly, and dem-
onstrate that increased viscosity significantly augments CED efficiency by 
nearly a factor of 3 with no detectable toxicity. On the basis of these results, 
a high viscosity formulation will be used in the protocol of an upcoming 
phase IIb PRX321 CED clinical trial.
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P270. Role of ERCC1 promoter hypermethylation 
in drug resistance to cisplatin in human gliomas
H. Chen1, A. Kwan2, Z. Chen1; 1Sun Yat-sen University, Guangzhou, 
China, 2Kaohsiung Medical University, Kaohsiung, China

Background: Overexpression of ERCC1 mRNA and/or protein is 
associated with drug resistance to cisplatin in human gliomas, but role of 
ERCC1 promoter in drug resistance has not been demonstrated yet. 

Methods: In order to determine whether DNA methylation can inhibit 
ERCC1 expression in human gliomas, we have used sodium bisulfite 
sequencing to compare ERCC1 promoter methylation patterns in cisplatin-
sensitive and cisplatin-resistant glioma cells. Cisplatin cytotoxicity in glioma 
cells was tested after 5-aza-2'-deoxycytidine or trichostatin A treatment. 
The levels of ERCC1 DNA methylation, mRNA and protein in 32 human 
glioma samples were examined by methylation specific PCR, real-time RT-
PCR and immunohistochemistry, respectively. Meanwhile cisplatin sensi-
tivities to these human glioma samples were tested by histoculture drug 
response assay. 

Results: Hypermethylation was observed in the upstream 5Kb region of 
the ERCC1 promoter of cisplatin-sensitive glioma cell lines. ERCC1 expres-
sion has been enhanced through 5-aza-2'-deoxycytidine or trichostatin A 
treatment in cisplatin-sensitive glioma cell lines but not in cisplatin-resis-
tance cell lines. ERCC1 DNA methylation levels were highly variable in 32 
human glioma samples ranging from 0.1 to 0.87 (95% confidence interval 
[CI] 50.39 to 0.51), which have showed significant difference between cispl-
atin-sensitive samples and cisplatin-resistant samples (P,0.05). The relative 
expression levels of ERCC1 mRNA in 32 glioma samples were also variable 
from 0.01 to 5.71 (95% confidence interval [CI] 51.46 to 2.46). While no 
detectable or low expression of ERCC1 protein was showed in 7 glioma 
samples. ERCC1 promoter methylation was inversely correlated to mRNA 
expression (r5–0.903 P50.001) as well as protein expression (r5–0.884 
P50.001). Moreover, ERCC1 mRNA expression was significantly associ-
ated with ERCC1 protein levels (r5 0.840 P50.001). 

Conclusions: The aberrant CpG island methylation in ERCC1 promoter 
region exists in human glioma cell lines as well as clinical glioma samples. 
ERCC1 DNA methylation could regulate the expression of downstream 
mRNA and protein, and was associated with cisplatin chemosensitivity.

P271. Aberrant promoter hypermethylation 
profile of cell cycle regulatory genes in 
malignant astrocytomas
T. Ohta, K. Yachi, A. Ogino, T. Fukushima, T. Watanabe, A. Yoshino,  
Y. Katayama; Department of Neurological Surgery, Nihon University 
School of Medicine, Tokyo, Japan

Purpose: Aberrant hypermethylation of CpG islands in the promoter 
region plays a casual role in the inactivation of various key genes involved 
cell cycle regulatory cascade, which could result in loss of cell cycle control. 
The aim of the present study was to investigate the role of promoter methy-
lation of genes with a proven role of the cell cycle regulation in malignant 
astrocytomas.

Experimental Design: We profiled the CpG island methylation status 
of RB1, p14ARF, p15INK4b, p16INK4a, p21Waf1/Cip1, p27Kip1, and p73 genes by 
methylation-specific polymerase chain reaction assay in a homogeneous 
cohort of patients with malignant astrocytomas, and assessed their rela-
tionships with clinical behavior.

Results: Promoter hypermethylation of the RB1, p14ARF, p15INK4b, 
p16INK4a, p21Waf1/Cip1, p27Kip1, and p73 genes was detected in 3 (5.6%), 7 
(13.0%), 4 (7.4%), 2 (3.7%), 1 (1.9%), 3 (5.6%), and 12 samples (22.2%) 
of the 54 newly diagnosed malignant astrocytomas, respectively. A total of 
50% of the cases carried methylation of at least one gene, and only 9.3% of 
the cases displayed concordant hypermethylation of two genes. None of the 
tumors disclosed three or more methylated loci. The presence of methylation 
of these genes or a group of genes was not associated with any distinct clini-
copathological characteristics including tumor grade, proliferation activity, 
responsiveness to adjuvant therapy, and patient survival. p73 protein accu-
mulation examined by immunohistochemical staining was found in 6 (15%) 
of the 40 samples examined, with no significant association with the methy-
lation status of p73 and any of the clinicopathological parameters tested.

Conclusions: Aberrant hypermethylation of the key cell cycle regulatory 
genes occurs at a relatively high frequency in malignant astrocytomas, inde-
pendent of each other methylation and clinicopathological parameters. This 
epigenetic change may be an important early event during the pathogenesis 
of malignant astrocytomas.

P272*. Autocrine and paracrine contributions 
of FGF5 to the malignant progression of human 
astrocytic brain tumors
S. Allerstorfer1, C. Pirker1, S. Spiegl-Kreinecker2, J. Pichler3,  
J. Buchroithner2, M. Grusch1, R. Silye4, J. Fischer2, M. Micksche1,  
W. Berger1; 1Clinics of Medicine I, Medical University, Vienna, Austria, 
2Department of Neurosurgery, Wagner-Jauregg Hospital, Linz, Austria, 
3Department of Internal Medicine, Wagner-Jauregg Hospital, Linz, 
Austria, 4Department of Pathology, Wagner-Jauregg Hospital, Linz, 
Austria

Human fibroblast growth factors (FGFs) are a family of small signal 
polypeptides (N522) activating respective transmembrane tyrosine kinase 
receptors (FGFRs). FGF/FGFR-mediated signals include target cell survival 
and proliferation. Consequently, deregulation may result in uncontrolled 
and thus neoplastic cell growth. Aim of this study was to screen for FGF/
FGFR expression in human glioma primary cell cultures/tissues and to 
investigate whether FGF/FGFR-mediated signals might play an important 
role in the progression of human gliomas. Initial screening demonstrated 
almost general overexpression of FGF5 mRNA in cell lines (N551) and 
tissue samples (N526) derived from primary gliomas as compared to nor-
mal tissues (N58). Quantitative real-time PCR analyses of in vitro cell cul-
tures and tumors as well as immunostaining of glioma sections confirmed 
a significant increase of FGF5 mRNA levels with malignant progression of 
astrocytic brain tumors. FGF5 mainly activates the FGFR1 splice variant 
IIIc. Consequently, we blocked FGF5/FGFR1 signals at the ligand level by 
FGF5 siRNA and at the receptor level by a dominant-negative FGFR1IIIc-
GFP molecule. While the siRNA approach led to a significantly reduced 
cell proliferation and hypersensitivity to serum starvation, the dominant-
negative FGFR1 additionally activated programmed cell death in several 
glioblastoma cell lines. Moreover, glioblastoma cell-derived FGF5 exerted 
paracrine, neoangiogenic effects by promoting endothelial cell (HUVEC) 
proliferation, migration and tube formation. Moreover, stable overexpres-
sion of FGF5 in U373 human glioblastoma cells led to a distinctly more 
aggressive and invasive tumor cell growth in SCID mice. Summarizing, 
these data suggest that FGF5 promotes malignant progression of human 
astrocytic brain tumors by autocrine and paracrine signals. Thus FGF5 and 
the respective FGFR might represent feasible new therapeutic targets for 
human glioblastoma multiforme.

P273. Expression of synaptic vesicle protein 2A 
(SV2A), the binding site for levetiracetam, in 
epilepsy-associated brain tumors and in the 
perilesional epileptic cortex
S. T. Toering1, K. Boer2, J. J. Heimans1, E. Aronica2, J. C. Reijneveld1,2; 
1VU University Medical Centre, Amsterdam, The Netherlands, 
2Academic Medical Centre, Amsterdam, The Netherlands

Synaptic vesicle protein 2A (SV2A), a membrane glycoprotein present in 
synaptic vesicles of neurons and endocrine cells, has been identified as the 
binding site for the anti-epileptic drug levetiracetam. In the present study 
we compared the expression and cellular distribution of SV2A in surgi-
cal specimens of patients with glial (30 glioblastoma multiforme, 5 grade 
III astrocytoma, 8 grade III oligodendroglioma, 2 grade II astrocytoma, 
4 grade II oligodendroglioma, 1 grade II oligoastrocytoma) and glioneu-
ronal (6 ganglioglioma, GG; 6 dysembryoplastic neuroepithelial tumors, 
DNT) brain tumors with or without epilepsy, with perilesional cortex 
from patients without an underlying tumor with or without epilepsy. The 
peritumoral tissue is of particular interest for its contribution to the genera-
tion, maintenance and propagation of seizure activity in epilepsy-associ-
ated tumors. Immunohistochemical analysis in control neocortical tissue 
specimens demonstrated strong and diffuse SV2A immunoreactivity of the 
neuropil, with punctuate labeling over the soma and dendrites of neurons 
throughout all cortical layers. SV2A was co-localized with the presynaptic 
marker synaptophysin. Similar distribution of SV2A staining was observed 
in the peritumoral cortical specimens from patients with or without epi-
lepsy. Modest SV2A immunoreactivity was observed within the tumor area, 
particularly within glial tumors. There was little evidence of SV2A expres-
sion in astroglial and oligodendroglial tumor cells. Glioneuronal tumors 
displayed variable SV2A neuropil staining. In GG strong SV2A immunore-
activity was present along the dysplastic neuronal cell borders and processes 
(perisomatic synapses). In both GG and DNT SV2A immunoreactivity was 
occasionally observed within the neuronal perikarya.

The pattern of SV2A immunoreactivity in the peritumoral regions of 
glial tumor patients with chronic epilepsy suggests that treatment with 
levetiracetam could be effective in case of epilepsy refractory to traditional 
AEDs. The distinct pattern of SV2A immunoreactivity in glioneural tumors 
suggests a redistribution of the SV2A protein. How this may affect the epi-
leptogenicity and/or the effectiveness of levetiracetam needs to be further 
investigated.
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P274. Complete separation and phenotyping of 
the tumor-host cellular compartments in 
tumor bearing Nod/scid mice
S. P. Niclou1, C. Danzeisen1, N. H. C. Brons1, H. P. Eikesdal2,  
P. O. Enger2, R. Bjerkvig1,2; 1CRP-Santé, Luxembourg, Luxembourg, 
2University of Bergen, Bergen, Norway

Brain tumor research is highly dependent on successful animal mod-
els to address tumor initiation and progression in vivo. Immunodeficient 
rodents such as nude, Rag-1, or NOD/Scid mutant mice are routinely used 
for implantation of human tumor cell lines and patient biopsies to study 
tumorigenicity, tumor take and metastasis. In particular the use of fresh 
patient biopsy material allows a close replication of the human tumor phe-
notype, however, until recently these models did not allow a straightfor-
ward distinction between tumor and host cells. We have generated a green 
fluorescent protein (GFP)-expressing mouse on the NOD/Scid mutant back-
ground by crossing NOD/Scid mice with a transgenic GFP-expressing line. 
We have characterized this novel mouse line and evaluated its potential for 
cancer research. GFP-NOD/Scid mice express GFP in all cells except hair 
cells and erythrocytes. Similar to the parental NOD/Scid line, GFP-NOD/
Scid mice lack T and B lymphocytes and have strongly reduced natural killer 
cell activity in blood and spleen. GFP-NOD/Scid mice accept allogeneic and 
xenogeneic transplants and develop tumors when injected subcutaneously 
with different cancer cell lines (brain, breast, colorectal). Highly invasive 
brain tumor phenotypes can be closely recapitulated using biopsy mate-
rial from glioblastoma multiforme grown as spheroids and implanted in 
the brain of GFP mice. The use of red fluorescent protein (RFP)-expressing 
cell lines allows a clear distinction between red tumor mass and green host 
cells. Using fluorescence activated cell sorting (FACS) red tumor cells can 
be separated from invading host cells and will allow us to characterize the 
tumor microenvironment at the molecular level. Thus, these mice constitute 
an ideal model to study tumor-host interactions, tumor cell invasion, metas-
tasis and vascular mimicry. The possibility to identify individual green host 
cells within the tumor, will further allow us to follow the fate of isolated 
cells (e.g., stem cells) in the tumor and to investigate the occurrence of cell 
fusion phenomena.

P275. The ingredients of antineoplaston 
AS2-1 down-regulate glycolysis pathways in 
glioblastoma cells
S. Patil1, S. Burzynski1, S. Chittur2, E. Mrowczynski1, K. Grela1; 
1Burzynski Research Institute, Houston, TX, United States, 2Center for 
Functional Genomics, University of Albany, NY, United States

Antineoplastons are peptides, amino acid derivatives, and carboxylic 
acids that inhibit the growth of neoplastic cells without growth inhibitory 
effect in normal cells. In 2004, the FDA granted orphan drug designation 
for antineoplastons A10 and AS2-1 for the treatment of brainstem glioma. 
Twelve FDA-supervised phase II clinical trials have confirmed anti-tumor 
efficacy in several types of brain tumors. The formulation of antineoplaston 
AS2-1 is a 4:1 mixture of synthetic phenylacetate (PN) and phenylacetylglu-
taminate (PG). We have found a dose dependant antiproliferative effect on 
U87 cells by PG and PN used seperately and in a fixed ratio combination. 
This report describes one of the studies on the molecular mechanism of 
action of PG and PN. The human U87 glioblastoma cell line was used as 
the model system in this study. A total human gene array screen using the 
Affymetrix Human Genome plus 2.0 oligonucleotide arrays was performed 
using mRNA derived from U87 cells exposed to PG and PN. The expression 
of mRNA for vitamin D3 up-regulated protein 1 (VDUP1) was found to be 
over 100 fold higher in cells treated with PG and PN. This up-regulation 
was confirmed by quantitative PCR. VDUP1 has been shown to mediate 
the nuclear export of hypoxia inducible factor 1 alpha (HIF1 alpha) leading 
to its destabilization. HIFs are transcription factors that activate glycolysis 
and angiogenesis under hypoxic conditions usually found in tumors. The 
substantial up-regulation of VDUP1 may play a critical role in the blockade 
of tumor glycolysis by destabilizing HIF1alpha. Pathway analysis was per-
formed to allow the visualization of the effect on metabolic pathways and 
gene interaction networks. We found significant down-regulation of genes 
involved in glycolysis in U87 cells treated with PG and PN. These include 
succinate dehydrogenase C (SDHC), fumarate hydrogenase (FH), succinate-
CoA ligase 1 and 2 (SUCLG1 and 2), and aconitase 2 (ACO2). Malignant 
brain tumor cells are known to have an abnormally high rate of glycolysis. 
Therefore targeting these energy metabolism pathways may be considered 
one of the mechanisms by which antineoplastons inhibit tumor growth.

P276. Chemical synthesis of glycolipid derivatives 
with high inhibitory activity of glioma tumor 
growth: In-vitro and in-vivo approaches
B. Valle-Argos1, D. Gómez-Nicola1,2, M. Nieto-Sampedro1,2; 1CSIC 
(Cajal Institute), Madrid, Spain, 2National Hospital of Paraplejics, 
Toledo, Spain

In spite of their low incidence, tumors of the central nervous system are 
responsible for about 2.3% of total cancer deaths, these tumors have an 
elevated morbidity and mortality. The ganglioside 9-O-Ac-GD1b or neuro-
statin, present in the mammalian brain, is a potent inhibitor of the division 
of astroblasts and astrocytoma cells, appearing as a possible candidate for 
treatment of nervous system tumors. Because the purification of neurosta-
tin from brain is highly laborious, we designed its preparation by chemical 
O-acetylation of GD1b. Searching for a more stable compound with higher 
inhibitory activity of tumor cell growth, we also tested O-butyrylation 
of GD1b. The semi-synthetic compounds efficiently inhibited the in-vitro 
division of rat and human glioma cells (C6 and U373 cell lines), with ID50 
values for neurostatin of 2 μM and 0.2 μM respectively, and ID50 values for 
9-O-But Gd1b of 0.8 μM and 0.3 μM respectively. These results have been 
corroborated by xenotransplants of both rat and human glioma cells (C6 
and U373) in nude mice Foxn1nu, obtaining a significant decrease of tumor 
growth with the administration of low doses of semi-synthetic gangliosides 
(40 μg/Kg), for both C6 and U373 glioma. Similar results were observed 
with alotransplants of C6 cells in striatum of Sprague-Dawley rats; low 
intratumoral doses of semi-synthetic gangliosides (3 μg/kg) decreased the 
tumoral growth directly reducing tumor size, but also by an indirect effect, 
leading the recruitment and activation of immune cells (T cells and mac-
rophages). The present results indicate that semi-synthetic O-acetylated and 
O-butyrylated gangliosides are potent antitumoral compounds that should 
be considered in strategies of brain tumor treatment.

P277. EGF receptor heterogeneity drives glioma 
development
M. Inda1, R. Bonavia1, P. Tan2, P. Hadwiger2, A. Mukasa3,1, Y. Narita4,1, 
D. W. Y. Sah5, F. B. Furnari1, W. K. Cavenee1; 1Ludwig Institute for 
Cancer Research-Univeristy of California, San Diego, La Jolla, CA, 
United States, 2Alnylam Pharmaceuticals, Kulmbach, Germany, 
3Department of Neurosurgery, University of Tokyo, Tokyo, Japan, 
4Saitama Medical School, Saitama, Japan, 5Alnylam Pharmaceuticals, 
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Glioblastoma is typified by a heterogeneous composition of diverse 
cytological subtypes carrying a variety of gene alterations. An example 
of heterogeneity that is present in .50% of cases is amplification of the 
epidermal growth factor receptor (EGFR) gene. This amplification is often 
accompanied by structural alterations leading to expression of a variant 
form of the gene, deltaEGFR (also referred to as EGFRvIII, EGFR-de2-7 
and EGFR*), which conveys enhanced tumor aggressiveness. This potent 
tumor-promoting function of deltaEGFR would suggest that it should be the 
predominant amplified receptor in clinical samples, however, paradoxically, 
deltaEGFR is usually present as minor and focal populations within tumors 
having more homogeneous wtEGFR amplification. This disconnect between 
tumorigenic potential and the frequencies and proportions of the amplified 
mutant EGFR and wtEGFR in GBM might arise if mutant EGFR occurs 
later in tumor progression where it not only enhances the tumorigenicity of 
cells which express it, but also potentiates, the proliferation of neighboring 
cells expressing amplified wtEGFR. If this were so, the potentiation loop 
might provide an attractive and novel therapeutic target. Here we report that 
in vitro treatment of cells expressing wtEGFR with conditioned media from 
cells overexpressing deltaEGFR resulted in activation of STAT3, Akt, Erk1/2 
and wtEGFR. We also observed that an in vivo tumor growth potentiation 
when wtEGFR overexpressing cells were mixed with deltaEGFR expressing 
cells, but not when those cells were mixed with cells with normal levels of 
wtEGFR or overexpressing a dead kinase version of deltaEGFR. Based on 
these observations, we employed siRNA technology to knock-down either 
wt or deltaEGFR to assess the effect of specific receptor ablation on tumori-
genicity and contribution to heterogeneity. siRNAs specific for deltaEGFR 
or wtEGFR were able to reduce tumor growth after subcutaneous injection 
of ex vivo transfected cells. This suggests that specific targeting of signaling 
molecules as well as the signal between them might enhance the therapeutic 
potential of targeted inhibitors in heterogeneous cancers.
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P278*. Circulating adult human mesenchymal 
stem cells contribute to neoangiogenesis in 
malignant gliomas
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Glioblastoma multiforme is an aggressive and highly vascularized 
tumor of the brain, with very limited mean survival time despite multimodal 
therapeutic treatment regimens. In this study, we evaluated the use of adult 
human mesenchymal stem cells (hMSC) as potential vehicles in the context 
of cell-based stategies for the treatment of residual tumor following surgical 
resection. In vitro, the cells found to be readily incorporated into growing 
endothelial tubes in tube formation assays using endothelial cells derived 
from human malignant gliomas. In vivo, hMSC showed to be actively inte-
grated into tumor vessels of implanted human gliomas (U373) in immuno-
deficient rats. The use of the endothelial specific Tie2 promoter/enhancer in 
engineered MSC demonstrated the selective activation of the reporter gene 
in the context of MSC differentiation while being recruited into the neoan-
giogenetic vasculature of the glioma. This is the first report about hMSC, 
contributing to neoangiogenetic vasculature of gliomas in vitro as well as in 
vivo. The results suggest that human mesenchymal stem cells may provide 
a ready source of cells for the generation of a genetically modified cellular 
vector directly targeting neoangiogenetic vasculature of gliomas.


