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Modulation of radiation-induced tumor necrosis factor alpha
expression in the lung tissue by pentoxifyliine

C.E. Ruebe!, F. Wilfert, D. Uthe?, A. Schuck?, N. Willichz,‘C. Ruebe'.
! University.of Saarland, Radiotherapy/Radiooncology, Homburg/Saar,
Germany; £ University of Muénster, Radiotherapy/Radiooncology,
Musnster, Germany

Purpose: The pathophysiological tissue response after lung iradiation
implies the induction of numerous cytokines. Pentoxifytline (PTX) downreg-
ulates the production of proinflammatory cytokines, particularly TNF-alpha,
in response to noxious stimuli and may, therefore, provide protection against
radiation-induced, cytokine-mediated cellular damage. The purpose of this
study was 10 mvesngate ‘the effects of PTX on the radiation-induced TNF-
alpha | expressaon inan ammal modet of thoracic irradiation.

Méthods and materials: C57BL/6J mice underwent thoracic irradiation
(12 Gy) without PTX. (XRT group) or received both PTX (500 mg/L in
drinking water) and irradiation (PTX/XRT group). The mice were sacrified
corresponding 1o the- latent period (1h, 24h, 72h, 1w), the pneumonic
phase (2w, 4w, 8w, 16w) and the beginning of the fibrotic phase (24w
postirradiation). Reaktime RT-PCR and immunohistochemistry were used
for quantification of TNF-aipha mRNA and protein expression.

Results: Following thoracic {rradiation, TNF-alpha mRNA rélease in the
lung tissue (XRT group) was sighificantly upregulated and reached maximal
values duting the pneumonic phase. The elevated leveis of TNF-alpha
correlated with a prenounced increase of positive infammatary cells, pre-
dominantly macrophages. In contrast to the radiation-only group, the lung
tissue of the’ PTX-treated mice (PTX/XRT group) revealed no significant
radiation-mediated TNF-alpha response.

Conclusion: We observed a significant reduction of the TNF-alpha mRNA
and-protein production in the study group that received both PTX:and radia-
tion (PTX/XRT group) as compared to the radiation-only greup (XRT group).
Therefore our results indicate that PTX downregulates the TNF-alpha pro-
duction in the fung tissue in response to radiation.
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The transcriptional inhibition of DNA repair proteln Rad51
enhances radiosensitivity in prostate cancer cells

H. Nishimura', R. Sasali’, T. Soejima’, Y. Ejima’, E. Yoden',

T. Shirakawa?, Y. Ota*, A, Matsumoto®, K. Sugimura’. "Kobe University,
Radiology, Kobe, Japan; 2 Kobe University, Urology. Kobe, Japan;  Kobe
University, Radiation Biophysics and Genetics, Kobe, Japan

Purpose: Although mammalian cells have developed two distinct pathways
to repair the DSBs, a key component of homologous recombinational
repair palhway is Rad51 protein. The purposes of the present study are
to examirie the contribution of DNA repair Rad51 pratein to the genotoxic
effects of ionizing radiation (IR}, and 1o investigate a novel strategy that
a transcriptional inhibition using Rad51 antisense oligodeoxynucleotides
(ODNs) enhances radiosensitivity in human prostate cancer cells. Materials
and Methods: Human prostate cancer DU145 celis were irradiated ranging
from 0 to 15 Gy. Two 15-bp antisense and two 15-bp sense ODNs for
human Rad51 gene were synthesized, and tranfected by Lipofectamine.
Inductions of DSBs by IR were: quantitatively evaluated by comet assay
calculating the average of tall/head ratio of 200 counted cells. Cytotoxicities
were determined by colonogenic assay at 7days after irradiation. Rad51
foci was immunohistochemically visualized by a Rad51 monocionat antibody
comparing Histon 2A (a sensor of D88s), Bicat, and Nbs1 (other DNA repair
proteinsyfoci formations by conforcal taser microscopy. The transcriptional
inhibition, of Rad51 gene by annsense ODNs was evaluated by Northern
blotting and competitive RT-PCR.’ lmmunoreactlvrty of the ‘Rad51 protein
was asséssed by Western blotting. Results: (1) Totat Rad51.protein levels of
DU145 cells did not change in before and after 10Gy irradiation. However,

both number of cells which expressed Rad51 foci and number of Rad51 foci
within these cells reached maximum at-4hr after 1R and detreased to the
control level within 24 h. (2) Approximately 15% of Rad51 foci colocalized
with Histon 2A foci, white 6% and 28% of Rad51 foci did ‘with Brcal
and NBS1 foci, respectively. (3) A volume of 100 nM of Rad51 antisense
ODNs inhibited the level of Rad51 MRNA expression by more’ than 70%
and reduced the Rad51 protein by about 50%. Combination of the RADS1
antisense and IR shiowed a greater synergistic cytotoxicity than cells treated
with IR alone (control) or cells treated with sénse ODNs and R (§F2 of
antisense:0.28-0.42, control:0.77-0.85, sense:0.45-0.72). Interestingly, the
combination resulted in the decrease of Rad51 foci formation. Conclusion:
These experiments demonstrate that the transcriptionat inhibition of Rad51
can be expected to be a powerful potentiator for:radiation -iherapy by
blocking the DNA repair pathway in human tumor cells in a gene therapy
context.
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VEGFR tyrosine kinase inhibition by: ZIK mssqu 787 (ZK)
combined with fractionated radio erapy (RTyin human
squamous cell carcinoma (hSCC) in nude mlce

Zips', M. Krause', J. Westphal!, K. Brehner!; W. Eichieler’,
C Homkls‘ R. Grenman?, C. Petersen?, A. Dbxﬂer1 M. Baumann12
! University Hospital, Radiation Oncology, Dresden; .Germany; 2 University
Hospital, Experimental Center, Dresden, Germany; ° Turku University,
Otorhinolaryngology, Head and Neck Surgery, Turku, Fintand

Purpose: To investigate the effect of the anfiarigiogenetic substance ZK, a
specific inhibitof- of VEGFR tyrosine kinases, on the grovith rate of different
hSCC and on the growth delay after fractionated RT of FaDu hSCC.

Materials and methods: Five hSCC' lines '(FaDu, UTSCC-14, UT-
SCC-15, UT-SCC-33, MKG7) were transplanted-s.c. in'NMRE nu/nu mice.
At a mean tumour diameter of 4 mm-animals were treated dally by oral gav-
aging with ZK (50 mgrkg-bodyweight) or with carriér {Gontrol). The specific
growth delay (SGD) was determined. in'a second set of experiments FaDu
tumours were inradiated with 15 fractions of 2 Gy and ZK was given -sither
before, during, ot after RT.

Results: ZK was well tolerated. A clear-cut decréase of growth rate in
tumeurs treated with ZK was observed in 3 of the 5 investigated hSCC.
The SGD to reach 10 times of the starting volume was 0;1 for FaDu;
0.6 for UT-SCC-14, 0.5 for UT-SCC-33, 0.6 for UT-SCC-15; and 0.1 for
MGK 7. The application of ZK before and during fractionated ifradiation did
not significantly change the SGD of FaDu tumours. FaDu tumours treated
with ZK atter fractionated RT showed a significant increased growth delay
cormpared with iiradiated controls.

Conclusions: inhibition of VEGFR-TK by ZK reducéd the growth rate of
a panel of hSCC. This effect showed considerable imertumoral heterogene-
ity. Neoadjuvant or simultaneous application of ZK did. not decrease the
efficiency of fractionated RT in FaDu tumors, adjuvant application improved
the effect of RT. Explanatory studies and experiments testing the effect of
ZK on a further hSCC line are under way.

Supported in part by Schering AG
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Oxygenation of cegvical cancers during radiotherapy and the
impact of hypoxia on microvessel-density

G. Haensgen', U. Krause?, F.W. Rath?, J. Dunst’. ’Radlotherapy,
Mamn-buher—Umvers:ty, Halle, Germany; 2 Pathology,
Martin-Luther-University, Halle, Germany

Objective: The oxygenation status in.tumors. prior t¢ radiotherapy is a
useful predictive parameter The main' subject. of our imvwhgation was to
determine if there'is a.change of ths oxygenation status of cérvical cancers
during definitive radiotherapy with regard-to the prognosis and if there is
an association between the pO2 and the microvesset densily in primary
tumors.



