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Conventional glioblastoma treatment still gives very modest results, thus development of the new treatment
modalities is desperately needed for these disease.The present study was aimed at analyzing the effect of brady-
kinin (BK) antagonists on proliferation of the human glioblastoma cells U373. Methods. MTT-based cell prolife-
ration assay. Results. BKM-570 revealed a significant antiproliferative activity in the U373 cells with LC,, 3,8
uM. Conclusions. The antiproliferative properties of BK antagonists were shown in vitro using the glioma cells.
Further investigations of the molecular mechanisms of their action and pre-clinical studies on animal models are
needed for the evaluation of these compounds as new anti-cancer drugs.
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Introduction. Glioblastoma is the most common and
lethal form of the central nervous system tumors, and is
known to be highly therapy resistant. Development of
the new treatment modalities is desperately needed for
these diseases.

Nonapeptide bradykinin (BK) is known to stimula-
te cancer cells growth [1] as well as their migration and
invasion by inducing the activity of matrix metallopro-
tease (MMP) [2]. BK is linked to the formation of new
blood vessels by stimulating the release of vascular en-
dothelial growth factor (VEGF) [2]. These activities
operate together to promote strongly the growth and in-
vasive properties of certain tumor types, especially glio-
mas, thereby place BK in an ideal position for the gene-
rating of anti-cancer drugs.

The BK antagonists with impressive inhibition of
the human cancer cell lines and the mouse tumor xeno-
grat growth have been developed [3]. Despite the inten-
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sive study of these compounds, there are no published
data about their testing on the glioblastoma cell lines.
Recently, it has been shown that BK acts through a bra-
dykinin receptor 2 (B2R) as a chemoattractant guiding
the glioma cells toward blood vessels in the rat brain
slices [4].

Thus, B2R antagonist emerges as an attractive the-
rapeutic agent for glioma patients.

It has been reported that anti-angiogenesis and anti-
matrix metalloproteases (MMP) activities are impor-
tant components of the excellent in vivo anti-cancer ac-
tivity of BK anatagonists. These substances offer ad-
vantages of combination therapy in one compound.
These promising multitargeted anti-cancer compounds
selectively stimulate apoptosis in cancers and also in-
hibit both angiogenesis and MMP action in treated lung
and prostate tumors in nude mice.

Here we present that the BK antagonist BKM-570
possesses a high antiproliferative activity in the human
glioblastoma cells U373. The obtained results demonst-
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Effect of BK antagonists on U373 cells growth. U373 cells were cul-
tured in the absence (vehicle control) or in the presence of increasing
doses of BKM-570 (/) or BKM-1800 (2) for 72 h. Cells viability was
analyzed by MTT assay. Data are expressed as the percentage of growth
compared to vehicle control (100 %). Each point represents the mean
of three experiments performed in triplicate

rate that BKM-570 exhibits the anti-cancer activity.
This work forms a basis for the pre-clinical studies using
animal models for the evaluation of these compounds
as new anti-cancer drugs.

Materials and methods. Cell proliferation assay.
The U373 cells (obtained from R. E. Kavetskogo Insti-
tute of experimental pathology, oncology and radiobio-
logy, NAS of UkraineU) were seeded in triplicates into
96 well plates at density 3 - 10’ cells/well and were grown
in complete DMEM («PAA», Germany) in an environ-
ment of 95 % air/5 % CO,.

The drugs were applied at final concentration of
0.01, 0.1, 1, 10, and 100 uM, which were reached by a
serial dilution method. The cell proliferation was mea-
sured using 3-(4,5-dimethylthiazol-2-y1)-2,5- diphenyl-
tetrazolium bromide (MTT) («Sigma», USA) after 72 h
of cultivation.

Results and discussion. The cancer cells are charac-
terized by an increased proliferation rate. To analyze the
antiproliferative effect of the BK antagonists, we used
the human glioblastoma cells U373. The MTT assay was
employed to determine the growth-suppression effect
of the tested compounds.

Based on the cytotoxicity test data, the LC,, para-
meter was calculated (molar concentration of com-
pound leading to 50 % cell death as compared to a
control group treated with DMSO).
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The non-peptide BK antagonist BKM-570 and its
derivative BKM-1800 were enrolled in this study. It
was found that BKM-570 revealed a significant growth
suppressor activity in the U373 cells in dose-dependent
manner after the addition to the culture medium (Figu-
re, A). LC,, of BKM-570 was 3,8 uM, while LC,, of
BKM-1800 was 25,8 uM.

The obtained results were in accordance with those
previously described by Stewart et al. [S]: BKM-570
was the leader compound both in vitro (LC,, 1,8 uM on
the small-cell lung cancer (SCLC) cells) and in vivo (91
% inhibition of the tumor xenograf growth in mice).
Our assays revealed much lower activity of BKM-1800,
in contrast to the data published previously by Gera et
al. (LC,, 1,7 uM on the SCLC cells in vitro and 78 % of
PC3 prostate cancer growth inhibition in vivo) [6].

Thus, the cytotoxic activity of these compounds
seems to depend on the specificity of each cell line
tested.

Conclusions. In summary, we have shown that
BKM-570 represses the glioblastoma cells growth and is
a promising compound for the in vivo studies as a poten-
tial anti-cancer agent.
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AmnTHnponideparnBHa aKTUBHICTh aHTArOHICTIB

OpaauKiHiHY y KIIITHHAX [JIIOMA
C. C. ABnees, JI. I'epa, P. Xoarec, €. C. Bacenpknii, B. M. KaBcan
Pestome

Cmanoapmua mepanis eniodaacmomu 0ae oyxHce He3HAUHI pe3yabma-
mu. Takum yunom, po3pobra HOBUX MemoOi8 € 8KPaAll HeOOXIOHOIO OJisL
epexmusHo20 NiKy8anHs Ybo2o 3axeopiosants. Mema npedcmasieno-
20 00CNIONCEHHs NONA2ANA 8 AHANI3T BNAUBY AHMALOHICMIE OPAOUKI-
HIHY Ha nponigepayito kiimun eniobracmomu moounu U373. Memo-
ou. MTT ananiz nponuipepayii knimun. Pesynemamu. BKM- 570 npo-
0eMOHCMPY8As 3HAUHY AHMUNPOTIepamusHy akKmueHicme y Kaimu-
nax U373 (LC;, 3,8 mxM). Bucnoeku. Anmunponichepamueni éracmu-
60CMi AHMALOHICMIE GPAOUKIHIHY NOKA3AHO 3 6UKOPUCTIAHHIM MOOEL
eniomu in vitro. Ilooanvuii 00CHiONCEHHA MONEKYAAPHUX MEXAHIZMIB
0ii, a maxosc OOKAIHIYHI 6UNPOOYBANHS 13 3ACMOCYBAHHAM MEAPUH-
HUX MoOeiell HeOOXIOHI OJis OYIHIOBAHHS 3A3HAYEHUX CRONYK K HOBUX
NPOMUPAKOGUX NPENnapamie.



GROWTH SUPPRESSION ACTIVITY OF BRADYKININ ANTAGONISTS IN GLIOMA CELLS

Knrouosi cnosa: anmazonicmu 6paduKiHiny, KIimuHu eniomu, aHmu-
npouigepamusna akmusHicmo.

AnTtunponudepaTuBHas aKTHBHOCTb aHTarOHUCTOB OpaJMKUHUHA
B KJICTKAX TJIMOMBI

C. C. ABnees, JI. I'epa, P. Xoarec, E. C. Baceuxkuii, B. M. KaBcan

Pestome

Cmanoapmuas mepanus eauo61acmomsl 0aem o4eHb He3HAYUmenb-
Huvle pesyavmambl. Takum 06pazom, pazpabomra Ho8bix Memooos Kpaii-
He Heobxoouma o dPhexmusnozo aevenus smo2o 3abonesanus. Llenw
O0aHHO20 UCCIeO08AHUSL COCMOANA 8 AHANUIE GIUAHUS AHMALOHUCHIO8
6padukununa Ha npoaugepayuio Kiemox enuobaacmombl 4eioseKd
U373. Memoouwr. MTT ananuz nporugepayuu xiemox. Pezynomamuot.
BKM-570 npooemoncmpuposan 3HauumenbHylo aHmunpoaugepamug-
nyio akmugnocms 6 knemkax U373 (LCs, 3,8 mxM). Boreoowt. Aumu-
nponugepamugHvle C60UCMEA AHMALOHUCNOE OPAOUKUHUHA NOKA3A-
Hbl € UCNOTb30BAHUEM MOOeNU 2UOMbL in Vitro. [laneneluiue ucciedo-
6AHUSL MONEKYIAPHBIX MEXAHUIMOB OClCMBUsL, d MAaKice OOKIUHUYeC-
Kue UCNbIMAHUsL ¢ NPUMEeHeHUueM JICUBOMHBIX MoOeell HeoOX00UMbl
OJ15 OYEHKU IMUX COOUHEHULl 8 Kauecmae HOBbIX NPOMUBOPAKOBLIX
npenapamos.

Kniouegvie cnosa: anmazonucmol OpaouKkunund, Kiemxu 2auoMel,
AHMUNPOUpEPaAmusHas aKMuGHOCb.
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