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Cancer inhalation therapy: a novel platform for cancer vaccine utilizing the
mucosal immune system in the airways

Sato, Masaaki
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The purpose of the present study was to establish a "cancer vaccine inhalation
therapy” as a novel platform of cancer immunotherapy. Particularly, a novel animal model implanting a
B6-mice-derived lung cancer cell line (Liewis cells) into the lung of immunocompetent wild-type B6 mice
enabled observation of the hosts® immune response to cancer cells in vivo. Administration of dead cancer
cells in combination with adjuvant BCG resulted in attenuation of cancer-relate weight loss and
improvement in survival. This effect was further enhanced by combining with systemic administration of
low-dose cyclophosphamide, which reduces regulatory T cells in a relatively selective manner. The
manuscript describing the outcomes of this study is under submission for a medical journal.




first line defense

(Sato M, J Immunol 2009, Sato M,
Transplantation 2011)

3-5
Moyron-Quiroz JE, Nat med 2004
Wagnets D, Sato M, Transplantation

2012

Pabst R, Am J
Respir Cell Mol Biol. 2010

HR (e.g. JEE
#Re. iE&
ERTFK)

F R £

yOZEVAVIS
DAY it

(e.g. BCG)
+/-

Treg depleter

(e.g. cyclo-

phosphamide)

wild type
a effector T
homing
b. regulatory T cell
Wild-type B6 B6
Lewis cells orthotopic lung

cancer model

H&E

()




=e=\ghicle (n=20)
=+=CTX +Vac (n=13)

o 10 20 30 a0 50
Day of survival

(Vac) low-dose
cyclophosphamide (CTX)
vehicle control

Vaccine

Vaccine  __ _ _______________
1

Day 19 : Luciferase
_ Day14 Day28.  Lewis :
3 1
£ |
Tw :
B VIS .
8 1
5 |
o 1
(@] 1
1
Vaccine |
|
1
1
1

20
18 *
E 16
Eu- ~a—vehicle
LET I
E 10 ’ » CTXonly
il —s—Vaconly
£ ¢ “ —
5 4 __'_,n-"' ——CTX + Vac
2 4
0
day9 day 14 day17 day 21 day 24 day 28
* P<0.05 for CTX + Vac v s. Vehicle
o | —— N — *
3000 * i
2500 . W
E 2000 -l | =
£1500 B sor .
z . = .
£ 1000 - . H . £ 1om :
500 —# s + H w0 1—3 L ;
H :
[ H . R 1 H
Vehide CTXonly Vac only CTX +Vac Vehide CTXonly Vaconly CTX +Vac
Naive mice * P<0.05 Tumor burden mice  *P<0.05

low-dose cyclophosphamide

IFN-y

=)

Natve FEMC Tamor burden PEMC nave  day7  day 14 day 19
19
* P00, TR0
(c) (d)
2 %
: 0% T
5 Z el |
- § I
(R B e
pr! i § an
ous 7
Naih FEMC Haive PEMC
[vehicle} o) Hiaive PBAAL [vebicke]  Hsive PRMAC (CTH)
N difference betwesn
the two proups
(e) if) — "
0%
P ]| T
n | 18% 1
: i = 14M |
< J
2t s R
& ol E
, s : ek (=
g = . LU
s L
%
Tumor barden PEMC Tumor berden PEMC Tumarberden  Tumor burden CTX)
[vehicle] day 1% [CT) day 1% [vehicte) day 13 day 19
* pe08

(a,b) low-dose cyclophosphamide (CTX)

naive T
(c.d)
CTX T
e,f
adjuvant
T
cyclophosphamide

1

Kei Shikuma, Masaaki Sato, Terumasa Sowa,
Ei Miyamoto, Takao Nakanishi, Hiroyuki Cho,
Shinya Neri, Koji Takahashi, Shigeto
Nishikawa, Hideki Motoyama, Naoto Imamura,
Toshi Menju, Akihiro Aoyama, Makoto Sonobe,
and Hiroshi Date. Cancer cell vaccine
inhalation therapy  with low-dose
cyclophosphamide treatment in a murine
lung cancer model: a novel strategy to
elicit anti-tumor immunity. 2016 (under
submission)

1
Kei Shikuma, Masaaki Sato, Terumasa Sowa,



Hideki Motoyama, Naoto Imamura, Toshi
Menju, Akihiro Aoyama, Makoto Sonobe,
Hiroshi Date. Cancer inhalation therapy:
a novel strategy to elicit anti-tumor
immunity in the lung. (2013 10 5

)
0
o 0
o 0
)
Sato, Masaaki
00623109
)
Menju, Toshi
) ( )
30527081

Aoyama, Akihiro

) ( )
60379047



