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Development of ALA-PET guided sonodynamic therapy for malignant gliomas
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Malignant glioma is a poor prognosis cancer despite of multidisciplinary
treatment such as aggressive surgery and chemoradiotherapy. Thus there has been a need for new
therapeutic approaches to control deeply migrated tumor cells. For this aim, we investigated the efficacy
of sonodynamic therapy (SDT) using sonosensitizers including 5-aminolevulinic acid, protoporphyrin , and
talaporfin sodium on glioma cells. These substances have been known to be accumulated in glioma cell and
are expected to have cytotoxic effect by sonication. Our in vitro study demonstrated that the
cytotoxicity of sonication on glioma cells was enhanced by each sonosensitizers. And induction of
apoptosis was suggested to be a major mechanism of cell death. While the efficacy of SDT may be depend on
the degree of intracellular accumulation of sonosensitizer. Though further investigations will be
necessary, our preliminary result showed a potential of STD with sonosensitizers for glioma treatment.
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U87 (ATCC® the American
Type Culture Collection, Rockville, MD,
USA) 10 % heat-inactivated fetal bovine
serum (FBS; GIBCOTM, NY, USA) 100 U/ml
penicillin G 100 p g/ml streptomycin

(SIGMA®, MO, USA) Dulbecco’ s
Modified Eagle Medium (DMEM; GIBCOTM, NY,
USA) 37

100 % relative humidity 95 % air 5 % CO2
70 % confluence
MULTIWELLTM 6
well (BD FALCON®, NJ, USA)
5x 105, 1x 106, 2x 106 cells/well

(5-Aminolevulinic acid
hydrochloride; COSMO BIO Co., Ltd, Tokyo,
Japan) o -

(Methyl & -aminolevulinate
hydrochloride; Sigma-Aldrich Japan K.K.,
Tokyo, Japan)



DMEM 0, 10, 100, 200 u g/ml
1, 2, 4

well

Peak intensity: 0.4 - 1.2
W/cm2, Resonant frequency: 1.0 MHz, Duty
ratio: 50 %,Exposure duration: 5sec - 2 min,
t 37

24 Cell Counting Kit-8
(Dojindo Molecular Technologies, Inc.,
Kumamoto, Japan) /

% Survival rate =
[absorbance of treated group/absorbance of

control group without any treatment]x 100

(I1X71+U-LH100HGAPO; Olympus,
Tokyo, Japan) , 24
Calcein AM/Ethidium homodimer
costaining kit (Live/Dead
Viability/Cytotoxicity Assay Kite;

Invitrogen, Tokyo, Japan) /
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