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Basic study of the new tumor immunity activation therapy by combination of
irradiation and NSAIDs
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We examined effect of treatment by using a mouse femoral region hypodermic
implantation model of mouse squamous cell carcinoma cells (SCC7) to find the evidence of the effect of
the thera?y with radiation and celecoxib (CXB), and tested the mechanism.

As a result, CXB and the X-ray combined treatment showed strong tumor growth inhibitory effect in
comparison with each monotherapy. And we confirmed that expression increase of immunostimulation-related
protein calreticulin with the initiation of strong ER stress was associated with the mechanism. We
confirmed effective effect of treatment without Serious ADR to a mouse in this study.

These results suggest the possibility that X-rays and the combination of the CXB administration can show
as new immunity activation therapy in the cancer therapy.

ER DAMPs celecoxib



(ER)
damage-associated molecular
patterns(DAMPS)

(NSAIDs)
celecoxib(CXB)  PGE2
ER

ER

celecoxib

SCC7

(D) ( in vitro )
SCCVII
X (6Gy) CXB
Pfizer,USA (50u M)
ER

CXB 10p M

CXB X

ER
DAMPs

2) ( in vivo )

SCCVII C3H
X  (20Gy) CXB (100mg/kg)
1
SCCVII
celecoxib
5 12
(D) ( in vitro )
CXB Oy M (control)
10y M CXB
50u
M CXB 6Gy 8Gy
1

e
=

o Calecoxib
OuM

Sgrvi\ring Fraction

=8 Calecoxib10
umM

=]
=

== Calecoxib
50uM

0.007 5
o 2 4 [ ]

Radiation dose (Gy)



ER

sulbrinal

ER

cleaved-caspase 3

Fluorescence intensity

SA-B-Gal positive cells (%)

LC3 senescence (
plé SA-B -gal)
2

100

80 |

]

40

20

3 CXB50p M X

LC3 (Autophagy)

0 un 10
[T T

50 OuM 10 50
il A

DGy G Gy

Senescence

* *

g
..

0pum I 10 uM | 50 uM
0Gy

[

1y M

senescence

6Gy

B0 Gy 0 um
B0 Gy 10 puM
B0 Gy 50 uhd
O6 Gy 0 umM
B Gy 10 phd

B 6 Gy 50 uhd
£ Celecoxlb

£ ray

E0 Gy 0 M
B0 Gy 10 uM
B0 Gy 50 uM
06 Gy 0 uM
H6 Gy 10 uM
BG Gy 50 uM

ouM | 10 UM | 50 uM

ER

ER
PERK-elf2a
Phospho-elf2a

CXB

Phospho-elf2a

CXB 50p M

Phospho-PERK

Phospho-elf2a

Caspase-3

Cleaved
Caspase-3

LC3

p21
ple

Calreticulin
(total)

B-actin

3 ER

DAMPs
DAMPs

( 4

6Gy
(3
e
b
(8]
o ) ok :I‘-"' "'I:’
i ol
- . - - - — m
3 =
i
- g

" -
P -

- a
:
ES2228

LA )

Flowcytometory

( 3) DAMPs

amazsauas  Aeydoiny s51507d ady

dwad

1



500 M 6Gy

Cantrol CXBS0 uM

X-ray 6Gy X-ray 6Gy+ CXB50UM

CRT (Red) DAPI{Blue)

calreticulin CRT;
50y M CXB
6Gy
2) ( in vivo )

( 5 (i)
(inCXB100mg/kg (iii)X-ray 20Gy
(iv) CXB100mg/kg + X-ray 20Gy

8

( 100 )

PEBEESOFEOEL

BO0D.0
n=6. HFHD Hn=8
7000.0
w—j—Control
E00D0.0 o T Iﬂ
o P ==y s 100mefkg /‘yf]
- — Jﬁﬂ
5 J— K-ray 200Gy
= sy 30+ CHB 100 1 [ T
& 30000
P
| 2000.0 ;
1000.0
0.0 1
0 7 14 21 38 35 43 49 S6 B3 70
1000.0
B
IVAGEEL
. S HEDH
__ 280 n=6, Ddkn=8 —
2 yn e
B 250 = ’I-—-I- " T
# a0 T
S 2110 i T
R - =i Cionitrol
b 190 7 il 5100 RE
170 X-Eai 2Oy
STECHB 100mg-eray 20Gy
150 Rladd Muicd ialeihd kil
0 7 14 21 28 35 42 49 56 63 70
B#
BREMROEMR
BEEL-MEE
LT RO EELET IO
Contral ] 0
CXB 100mg ke 6 0
E-ray 200Gy [} 1
| CEB+ X-ray | B 4
TIADERFE
B =1
i |
# =={lontrol _'] —
E 0.40 IR20 ""
—CXEL00 |
0201 papscxpion (-
.00 -~ 1
0 0 a0 B0 80 100 120 140
B#
5




CXB100mg/kg + X-ray 20Gy
X

12 6 )

TIABBEREOHRBEEIL(TFT IR/ ULHR A)

mas L W wmmm
29 Irradiated (Left leg) a0 Unirradiated (Right le
25 AR
- ==control (= 10) 30 | =e=conwel  (n=10)
"§z.n | =cx8 100mgike  (n = 10) "5 =@=CXB 100mg/kg  (n =10}
E Y12y 206y (= 10) @ 25 | “xray20ey  (n=10)
5.5 | ==ray 200y scxstooms (n112) 520 i ray 20Gy +CXB 100me (N 12)
g 12t .
Em b B1s ~
2 Fy
0.5
0.5
0.0 0.0 T T T 1
1] 7 14 21 28 35 42 49 0 7 14 21 28 35 42 49
Days Days
FTT7AANLHNBEOHIRE
Murine
Examined number that
murine abscopal
number effect was
confirmed
~ Control | 10 | 0 | 0
CXB 100mg | 10 | 0 | 0
X-rays 20Gy | LU 3 .30
CXB+X-rays 12 6 50

cleaved caspase-3
cleaved caspase-3
DAMPs

(calreticulin)

CD

ER
(PERK-elf2a )

cleaved-caspase 3; LC3;
pl6 senescence

calreticulin DAMPs

7

T RANIIRICED L5 FDIREE

Day5 Day12
Cxe (100mgfiglHioray (20GY) + -+ -+ -, + -
EEHE L >4 M LT 4
FIRAIALNENE O x @ o

Calreticulin | == ===
€bi1b
CDBa
factin

—— 1 T

IEN-y

-
—
=
Phospho-PERK
[=—]

Phospho-elf2a

Cleaved caspase-3

Lcs

016 |

NFkE [
VEGF
STING

REBEST

cox-2 [N .

@3

calrericulin

(4)

calreticulin



1
2015; 252(13)1297- 8 ( )
5
X
calreticulin
17 2015

02 06 -~2015 02 07

NSAIDs

8 QuantumMedicine (
) 2015 03 01 K

Kenshi Suzuki, Ariungerel Gerelchuluun,
Lue Sun, Takaaki Ishikawa, Kazuya
Ito,Eri Manabe, Junko Zenkoh, and Koji
Tsuboi, The combination of X- rays and
celecoxib causes the strong ER stress to
tumor cells and raises expression of
calreticulin., 15th International Congress
of Radiation Research( ) 2015
05 25 ~ 2015 05 29 Kyoto
International Conference Center Kyoto

Kenshi Suzuki, Ariungerel Gerelchuluun,

Eri Manabe, Junko Zenkoh, and Kaoji
Tsuboi, The combination of X- rays and
celecoxib causes strong ER stress to tumor
cells and raises expression of calreticulin.

74 2015 10
08 ~2015 10 10

€Y

Suzuki, Kenshi

20726442



