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Screening of radio-sensitizing phytochemicals and examination on their structures
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We performed screening of about 40 kinds of flavonoid to find novel radiosensitize
rs derived from plants. From the screening, we found that 2 kinds of flavonoid enhance radiosensitivity of
cancer cells and one of the flavonoids (Flavonoid A) has a stronger radiosensitization action to cancer c
ells compared with normal cells. Furthermore, it is suggested that apoptosis contributes to the radiosensi
tization. These results show that Flavonoid A is an efficacious radiosensitizer because of its faint cytot

oxicity and preferential radiosensitization to cancer cells.



apigenin
genistein fisetin quercetin

— sulforaphane
7000
A B C OH
OH
H1299
C3H/10T1/2
C3H/MCA Clone 15) 40

DAPI DNA
YH2AX
/
PCR
HFL-
C3H10T1/2)

in vivo
X 10MV 4 Gy/min

linear accelerator (Mitsubishi
Medical Linac)

4-1.
40

A
(enhancement ratio at D10)
HFL- C3H/10T1/2)
H1299 C3H/MCA Clone 15)

2A,B
H1299/neo Cell lethality H1299/neo Cell growth arrest
n
@ 1.0 3 80
L o8 u
bl ° 60
IS ]
&= 0.6 E-]
I3 £ 40
£ 04 2
2 02 22
@ k]
3 0
0 10 20 40 x
Dose of Flavonoid A (uM) Days
Cancer cells Normal cells
C C3H/MCAC15  C3H/M0T/1/2
Cancer cells Normal cells (derived from
_ H1299/neo HFL-IIl 1.00 C3H/10T1/2)
» —+—10uM »
< —=-20uM <
2 “aw | Sos0
S
bl 1 6 [1 ) TR bl
Fhi 7 [z |:§::J°'|\
H 2
2 ERat Do ER at D10 2 ER at Dso ER at Dso
7] =1.25 =1.03 7] =1.27 =1.08
20uM 20pM 20puM 20pM
0_01(»1) (20pM) 0_1(11) (20pM)
0 5 10 150 2 4 6 8 10 0246 8102 4 6 810
Dose (Gy) Dose (Gy)

QY
B ©



A p53
p53
H1299 p53

H1299

H1299/wtp53
H1299/mp53
3

A p53

H1299/wtp53  H1299/mtp53

1.00
(2]
[=4
2
©
o
5 0.10
f=
=
E —e—Control —e—Control
S —&—20uM —=—20uM
(7]

0.01

0 5 10 150 5 10 15
Dose (Gy)
p53
4-2.
A
DAPI
A
4
Caspase 3 PARP

YH2AX

DNA DNA

H1299/neo ~ Additionof  Xray
Cell plating  FlavonoidA irradiation
Radiation (12Gy)
3h 3h N N
Sampling time : Oh 24h 48h

@ Radiation (12Gy)
Radiation (12Gy)
+ Flavonoid A (20uM)
@ Flavonoid A (20uM)

»N
o

0

% apoptotic cells

0 24 48
Time (hour) after irradiation

ATP
ATP

AMPK  PGC-1a

H1299/neo
Radiation (6Gy)

Flavonoid A (20uM)

A

H1299/neo ik

Addition of  X-ray
Cellplating  FlavonoidA irradiation
12 2 ¥
———— r———
3h 3h N
Sampling time : 0.5h 24h
80
3 @ DMSO control
o
% 60 @ Flavonoid A (20uM)
e B Radiation (6Gy)
E 40 a Radiation (6Gy)
z + Flavonoid A (20uM)
-
S
320
E
S
z
0.5 24
Time (hour) after irradiation
mrgE 77 A xamn
s 'S '3
————a————
3h 3h
AdA AL A A A A
B ILORESE - oh 1h 3h 4.5h 6h Sh 27h
0.5h 5i

DMsOo Flavonoid A (20uM Flavonoid A (20uM)
3 X-ray (12Gy) X-ray (12Gy)
S .20 _— _—
2c
=
£ ; 15
né % 1.0
o
38 0.5
g
@~ 0
L3 0 1 35 6 0 1 35 6 0 1 _35 6
05 3 45 9 05 3 45 9 05 3 45 9
Time (hour)
FIRIAFA
H1299/neo #lia whafEE pe-l¥:]
) ) v
S | S
3h 3h
Add Ak A A A A
7B ¢ oh 1h 3h 45h 6h sh 27h
0.5h 3.5h
DMSO Flavonoid A (20uM Flavonoid A (20pM)
3 X-ray (12Gy) X-ray (12Gy)
B4 2.0 —_— —_—
2z
§= 15
g
Eé- 1.0
[5]
§g 0.5
E\.,
[} 0
x 0 1 35 & 0 1 35 6 0 1 35 6
05 45 9 05 3 45 9 05 3 45 9
Time (hour)

PRC(B)

PCR
PRC

PGC-1a

PGC

PGC-1a(A)

PGC-1a 6A
6B

PGC-1a PRC

AMPK



4-3.

B 2 Gy

5 Gy

Ohnishi K, Tani T, Bando S, Kubota N,
Fujii Y, Hatano O, Harada H: Plastic
induction of CD133AC133-positive cells
in the microenvironment of glioblastoma
spheroid. International  Journal  of
Oncology, , in press.

Segawa T, Fujii Y, Tanaka A, Bando S,
Okayasu R, Ohnishi K, Kubota N:
Radiosensitization of human lung cancer
cells by the novel purine scaffold Hsp90
inhibitor PI-H71. International Journal of
Molecular Medicine, , 33,
559-564, 2014.

, |47, 193-210, 2012.
OharaM, Kimura S, Tanaka A, Ohnishi K,

Okayasu R. and Kubota N: Benzyl

isothiocyanate sensitizes human

pancreatic cancer cells to radiation by
inducing apoptosis. International Journal
of Molecular Medicine, , 28,

1043-1047, 2011.

Fujita Y, Yamamoto N, Kato I, lwa S,
Ono K, Sakurai Y, Ohnishi K, Ohnishi T,
Yura Y.: Induction of multinucleation in
oral squamous cell carcinoma tissue with
mutated p53 surviving boron neutron
capture therapy. International Journal of
Radiation Biology, , 87, 293-301,
2011.

Okamoto N, Takahaski A, Ota |, Ohnishi
K, Mori E, Kondo N, Noda T, Nakagawa
Y, Uemura H, Yane K, Hosoi H, Ohnishi

T.: sSiRNA Targeted for NBS1 enhances
heat sensitivity in human anaplastic
thyroid carcinoma cells. Internationa
Journal of Hyperthermia, , 27,
297-304, 2011.

Noda T, Takahashi A, Kondo N, Mori E,
Okamoto N, Nakagawa Y, Ohnishi K,
Zdzienicka, MZ, Thompson LH, Helleday
T, Asada H, Ohnishi T.: Repair pathways
independent of the Fanconi anemia
nuclear core complex play a predominant
role in mitigating formaldehyde-induced
DNA  damage. Biochemica  and
Biophysical Research  Communications,

, 404, 206-210, 2011.

7  Quantum Medicine
2014 3

CD133
; 72
2013 10
, T98G
CD133
55
2013 10
CD133
; 15
( ) 2013 2
3 ’ ,5,7-Trihydroxy-3,4
-Dimethoxyflavone
; 71
2012 9
- A
71



2012 9

55 2012 9

Bando S, Hatano O Takemori H Kubota
N Ohnishi  K:Screening of
phytochemicals  sensitizing heat
sensitivity of cancer cells. The 11th
International Congress of
Hyperthermic Oncology & The 29 th
Japanese Congress of Thermal Medicine

(ICHO&JCTM 2012) 2012 8
Hsp90
PU-H71  DNA
50
2012 6
Hsp90 PU-H71
. 14
« )
2012 2
THDF
14 ( )
2012 2
Hsp90 Celastrol
p53 status.
24
2011 11
53
2011 11

Ohnishi K, Bando S, Kubota N, Takemori

H, Hatano O: Screening of flavonoids

sensitizing radiation sensitivity of

cancer cells. 14th International

Congress of Radiation Research.
Poland, Warsaw 2011 8

http://ww.hs.ipu.ac.jp/files/Ohnishi/m
ap_l.htm

€Y
OHNISHI Ken

50152195

@

HATANO Osamu

40164850



