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Study on the drug development for tumor immunotherapy based on immune-restoring
activity of a plant ingredient betulin.

Ogasaawara, Masaru
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Various factors dampen antitumor activity of immune cells in tumor
microenvironment. Here we examined the antitumor mechanism of a derivate A of a plant product,
betulin, which has recovering activity against immune cells suppressed by tumor. A derivative A
remarkably inhibited the growth of EG7 cells subcutaneously implanted in mice. Moreover, increased
expression of PD-L1 on EG7 cells is suggested to be responsible for augmentation of the antitumor
activity of anti-PD-1 antibody.



TGF-B PGE2 NK
( 2011-066087)
NK 800
NK
(1:0) TGF-B
5u M
TGF-B
PGE2
TGF-B
B16F10
NK
invivo
60
3 28
A
5_

A
A invivo
A
(B16F10)
471 CT26
OVA
T EG7 (C57BL/6
BALB/c 8 )
A 2
16 1 1
T
CD8a CD8 T
(C57BL/6 8
) PD-1 EG7 1
2
2 3
x x /2
OVA CD8 T
EG7 A
17
OVA
CD8 PD-1
TAAD
FACSCanto
BD
PD-L1 FACS

EG7



A 37 5% C02
3
PD-L1
TAAD
FACSCanto BD
A A
3
B16F10 471 CT26
Fig.1
| | |
3000 800
800
& Control Control Control
£ 600
é2000 600
400 +
400
1000
200 200
A ~ w~
A A
0@ 0 . 0 .
0 10 0 10 0 10
Fig 1 A
B16F10
B16F10
scid nude
A
A T
OVA EG7
A
A 2

16

Anti-CD8a

Anti-CD8a
+ A
Control 1gG

P<0.01
Control 1gG

EG7
A CD8 T
CD8a
CD8 T
A
A
CD8 T
Fig.2
Anti-CD8a Ab
day-6 -3 -1 4 9 14
[ : )
440 g & &
2
E
500 F
0 1 1
0 5 10 15
1 M 1000004000
EG7 A( )
( ) day2  dayl6

Fig2 CD8 T

A OVA CD8
17
OVA
CD8 T
CD8 T A
A
CD8 T

+ A

OVA

Fig.3



Control

Comp-PE-A: OVA-tet

o 5
o
Mol

Juu

5
0 107 10°

10.3%

Comp-FITC-A: CD8a

21.4%

N
0 107 10° 10t
Comp-FITC-A: CD8a

40
.
g 30 $
©
S50 0 ®
£
°X 10 g 0
i L
Control A
Fig3 OVA CcD8T
A OVA
CD8 T
A
OVA
CD8 T PD-1
A
OVA CD8 T
PD-1
Fig.4
80+ A
§ 60
“{sotype Control
] 0
PD-1
20000
4 0 °
3 - 15000 | g o)
=2 o @
= O 10000 °©
n & o
a2 8
T £ 5000 e
= o
= n=7-10
0
Control A
Fig 4 OVA-tet CD8T PD-1
PD-1 PD-L1

10°

EG7

A 3
EG7 PD-L1
Fig.5
6000
0O24h culture

5000 @48h culture
= | 72h culture
A 4000
o
S 3000
[
= 2000

1000

Control 5 10 20 40
A (niv)
Fig5 EG7 PD-L1 A
EG7
PD-L1
5- EG7
PD-L1
5-
PD-L1

A EGY7

PD-L1
PD-L1
PD-1
PD-1
A EG7
Fig.6
PD-1 A



Control
2000 -

(mm3)

PD-1
1000 V¥ ¥ ¥V

PD-1

0fx
0 10 20

M
EG7 Al )
( ) day2  dayl6

Fig6 PD-1 A

PD-L1

3
Ogasawara M, Matsunaga T, Ohto M,

Kawasuji T, Nagai Y, Takatsu K,
Anti-tumor effects of betulin
derivatives with amino acids in a
tumor-burden mouse model. Annual Report
of Toyama Pref. Inst. for Pharm. Res., 44,
17-20, 2017

Ogasawara M, Matsunaga T, Ohto M,
Kawasuji T, Nagai Y, Takatsu K,
Anti-tumor effects of a betulin
derivative in a tumor-burden mouse model.
Annual Report of Toyama Pref. Inst. for
Pharm. Res., 43, 17-21, 2016

Ogasawara M, Matsunaga T, Nagai Y,
Takatsu K, Mechanism of action of the

anti-tumor effects of betulin. Annual
Report of Toyama Pref. Inst. for Pharm.
Res., 42, 17-22, 2015

http://ww.pref.toyama. jp/branches/1285
/research/achievement/index.html

@
Ogasawara Masaru
30443427

@

Nagai Yoshinori

30431761



