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Analysis of ANP-mediated anti-metasitatic mechanism against lung cancer
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The objective of the present study was to investigate the mechanism of ANP in the
prevention of cancer metastasis.

In the B16/F10 hematogenous metastasis model, administration of ANP notably
inhibited metastasis in the lung compared to the control mice. Furthermore, lung
metastasis significantly increased in the vascular endothelial cell specific GC-A
knock-out mice, and decreased in the wvascular endothelial cell specific GC-A
overexpression mice compared to the wild-type mice. These studies indicate that
ANP/GC-A signaling in the vascular endothelial cells plays crucial roles in the
inhibition of cancer metastasis.

We found that ANP inhibits cancer metastasis through GC-A receptor in the vascular
endothelial cells. Our data provide novel insights into the prophylactic therapy for

various kinds of cancer metastasis.



http://kaken.nii.ac.jp/d/p/23791581.en.html

(BREHAT 2 1)

[ 22 & @t

960, 000 4,160, 000

WFgesr s« [Ep ke

P O3 F - fE - SARSRERIRE S - s e
F—U—F:F R DLRRRTTF R i, DA, FsBRs

1. WFZERRMA L IO 5

JFEE O TIRINDZ 1T “iB” (2L 5
LOTH Y, THOUEEIZITEERE O Ml
MO CEETHD, L, BITORIA
JERIE, R AR R 2 ST DL FRIESC, 4
THEEMAGEORBREZENE Lzbond
LTHY ., “BB 2R L LiaEILE
WTH 5,

DEMEF Y T AFJR 7 F K (Atrial
natriuretic peptide; ANP) 1%, AFZE(CEH N
AT I3 5 ENLAG BR SR AF 98 & o & —WFSE T
DENFTE BT X > CTHEERE S 72Dl
RAETHY, BESMELREIEEEL L
THEERIGH ST\, v E Tloargeti®
F IR IR OBE, ~A U R ZFEFIZRT LT
fif kv 3 ARMMEAED ANP % Rk 53
5L ko T IS OHE 2 A 5 2
HTEDHZ E2RE L,

Wi I, AR O &S A7 B A AR oo i T
PR IC L > T, RIEFIFZ Th > THIlik
FHNCEIETH 2 ENZ O, g R (2
FLWN) BEHREAGFREFTRER. ANP
B GRECITIER G (FINEMEL) Lzl
TAHEIC BAF72 ki % 1572 (UMIN4880) , A<
AR ANP 2SRRI 35\ TR /R
THZEERBTHLOTHY, ARHFILE B
T HEEE TR o T,

2. OB/

ANP DO FFOHURE BRI BIRIZ OV T

FOAN=ZALEHLNZT A EEEB
L L,

3. WL HE

(D & Mg~ 7 AETTKRT 25 ANP O
LI E S P S

GFP 3 A A549 J TR H460 b | fifides il ks &
& 100 HfE/PCd >, X— K< ZAREHIR X
0 EAT D MATHEREIREE T /LIZIB\NT,
ANP(0.5u g/kg/%y) & L ITABAEKE T
HUIZRBER 7 % B FICHDIA A, A549
EFUIT 8 F R HA60 EF V1% 6 WAL L.
HRHESE L . IR RAE S 2 B L BEE Flch v
b L7,

(2) =T RRXT ) —<&HfWiimiT G
T WK 5 ANP OHTHRRE 2 5
C57BL/6 = 7 A % ANP ¢ 5.8 L AR A HE K

FED 2 BEIZ3 T, ANP ORI THDH T T =
NEES 7 5 —F AGC-A) ZREEZFEBLL TV
RN, v A AT ) —~ (B16/F10) & B# Rk
KUEAL, 2 HEBEIIEL L, i
EF~T,

(3) BB &L~ T A% A= i is
BEeT L ofER

ANP OEEREEMD 5 b, Ol - 1
RN TNDENE I DERD A, EN
FER A GC-A /v 7 7w b~ AR OME
PN R R B GC-A IR HL -~ o 2 2 ERLL |
VTUAAT )= ERFERNPGIEAL, 28
M%EEE L U, WS E i~ 5 & ki,
EREO AT 2, Kaplan-Meier #£(2C
M - fEET AT o T2

4. WFFERRE

(1) & Mg~ 2T IR 5 ANP D
LR ESIE S

A549 F#sfE £ Mz BT, ANP BT =2 v
e — URE L g LT, AR ISR A
Ligmot- (K1), £/, H460 it
L~ T AZEBWTHEERIC, ANP BETHEIS
fitsE@ D e niERTh 72 (K 2), &
N AR IR T, I B RIS GC-A =R
KaEHLRERBE L TBY, EEME~DE
R & F O MBI O W E O R REtEN

bt LEZ BN,
X1
A5490) fh SR 758 24
35 4
30 -
25 A “'
20 4
15 -
10 *
.|

Control group ANP group

(N=8, mean+SD)
*P<0.05



fifidis 5 (B

-

FEY

X 2
Ha60 D il #5165 83K

25 (N=10, mean+ SD)
*P<0.05

20 4 I

15 4

*
10 1
S 4
Control group ANP group

(2) ~TARXT ) —~%& BT hils
BT T KT D ANP DHERB RN T
v ARAT ) —<HIfEE GC-A ZRIEE S
SEF-RNZ R oTWAM, ANP BET
IXay br— R E LT, A EICHEEE
gDl o7= (X 3), ZOFEF LD ANP
WIS AR DT W BT Tl <. 15
N R ERE L2 LRI N,
X 3

*35/—2 DA

(N=10, mean+S0)
140

®
120 | P<0.05
100 4
80 4
60 4
40 4 *
20 1
o4 |
Control group ANP group

(3) BIETHE~ Y A% H W MATHERR
5L fER

A& NI 6GC-A ) v 7T 7 b= 17 A
Tl AR~ R &g U CllilsB 03 Ia %
2% < AFHIRNE AR~ T X L g LT
BlZEN -T2 (K4), SHICmE R
M) GC-A WEIFREL~ 7 2Tk, WX
BTV 7e < AR AR~ R L
L CHBIZIERE LW (®5),
PLEDOREFR L0 ANP 25 M5 PN B2 i o
GC-A ZRMRITK U TIER L, BRIk L T

PRI @ T ATREVE SRR S U7z,
X 4
(N=10,mean+ SD) 100 Eﬁﬁﬁﬁ
*P<0.05 | . . * * +
1
- 80 | o
i 60 mEAFREN (N=15)
] GC-A/yHTIH
H 40 (N=15)
®
i 20 | Log-rank analysis
: P<0.05
0]
EARBRS AT U 5 IYEI 1I5 2IU 2I5 3‘0

(Days)

X 5
{ it 2l

%ﬁ@ﬁ

250 100 ] -

m%w&#aw‘

200 " 80 4 GC-ARFIZSE |
, (N=10,mean+50) [fE (N=15)
B e H %0 BRI
w Eu
' (N=15)
* 20
50 Log-rank analysis
- 0 P<0.05
0 ] —— et
B ] 0 5 10 15920 25 3 3%
(Days)
5. F/RFEKGM L
(WFFRAREEE . WFE 003 M ONEHERF 2R3 12
IXT#R)
Udessamse) (BE31F)
(D Takashi Nojiri, Kazuhiro Yamamoto,
Hajime Maeda, Yukiyasu Takeuchi, Yasunobu
Funakoshi, Masayoshi Inoue, Meinoshin
Okumura. Effect of low—dose human atrial
natriuretic peptide on postoperative
atrial fibrillation in patients

undergoing pulmonary resection for lung
cancer: a double-blind, placebo—
controlled study. J Thorac Cardiovasc Surg.
2012;143:488-94.

@) Takashi Nojiri, Masayoshi Inoue,
Kazuhiro Yamamoto, Hajime Maeda, Yukiyasu
Takeuchi, Yasunobu Funakoshi, Meinoshin
Okumura. Effects of low—dose human atrial

natriuretic peptide for preventing
post—operative cardiopulmonary
complications in elderly patients

undergoing pulmonary resection for lung
cancer. Eur J Cardiothorac  Surg.
2012;41:1330-4.

(@Takashi Nojiri, Masayoshi Inoue, Hajime
Maeda, Yukiyasu Takeuchi, Noriyoshi
Sawabata, Yasushi Shintani, Kazuhiro
Yamamoto, Meinoshin Okumura. Low—dose
human atrial natriuretic peptide for the
prevention of postoperative
cardiopulmonary complications in chronic
obstructive pulmonary disease patients

undergoing lung cancer surgery. Eur J
Cardiothorac Surg. 2012 Dec 14. [Epub
ahead of print]

(FaxR] GHoth)

(DTakashi Nojiri, Masayoshi Inoue, Masato
Minami, Noriyoshi Sawabata, Yoshihisa
Kadota, Yasushi Shintani, Tomoyuki
Nakagiri, Kazuhiro Yamamoto, Hajime Maeda,

Yasunobu Funakoshi,
Efficacy of low—dose

Yukiyasu Takeuchi,
Meinoshin Okumura.



http://www.ncbi.nlm.nih.gov/pubmed/21992849
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/22290883
http://www.ncbi.nlm.nih.gov/pubmed/23242980
http://www.ncbi.nlm.nih.gov/pubmed/23242980
http://www.ncbi.nlm.nih.gov/pubmed/23242980
http://www.ncbi.nlm.nih.gov/pubmed/23242980
http://www.ncbi.nlm.nih.gov/pubmed/23242980
http://www.ncbi.nlm.nih.gov/pubmed/23242980

human atrial natriuretic peptide on
postoperative cardiopulmonary
complications in elderly patients

undergoing pulmonary resection for lung
cancer. American Association for Thoracic
Surgery 91st Annual Meeting. 2011 4 5 H
7-11 H, Philadelphia, PA, USA.

(@Takashi Nojiri, Masayoshi Inoue, Masato
Minami, Noriyoshi Sawabata, Yoshihisa
Kadota, Yasushi Shintani, Tomoyuki
Nakagiri, Kazuhiro Yamamoto, Hajime Maeda,
Yukiyasu Takeuchi, Yasunobu Funakoshi,
Meinoshin Okumura. 5 64 [A] H AHgESAELF
REMFMES, 20114210 H 9-12 A, 4y
=

3 Takashi Nojiri, Kazuhiro Yamamoto,
Masayoshi  Inoue, Yukiyasu Takeuchi,
Hajime Maeda, Meinoshin Okumura, Hiroshi
Hosoda, Mikiya Miyazato, Kenji Kangawa.
Efficacy of low—dose human atrial
natriuretic peptide on postoperative
cardiopulmonary complications in elderly
patients undergoing pulmonary resection
for lung cancer. & 15 [A] H A0M A& PN 454
RBFEPMES, 20114 11 H 25 H, KK
@®Takashi Nojiri, Masayoshi Inoue, Hajime
Maeda, Yukiyasu Takeuchi, Masato Minami,
Noriyoshi Sawabata, Yasushi Shintani,
Tomoyuki Nakagiri, Kazuhiro Yamamoto,
Meinoshin Okumura. Effects of low—dose
human atrial natriuretic peptide for
preventing postoperative cardiopulmonary
complications in chronic obstructive
pulmonary disease patients undergoing
lung cancer surgery. 20th European
Conference on General Thoracic Surgery.
2012 4-6 H 10-13 H, Essen, Germany

O FE. A=, FramE, JEEESE BEE
AL EEUREAR, P T, FEARH—RR. TN
[, BTH T, BURTBTZHE it JE 1R 4 hANP
B 512 X 2 % R H RS B 5 SR — g
BHD % Translational Research—. Zf 65
8] B RN E W IR S 2012 4R
10 A 18 A, &M

OB L. MBEFER., (8RR, AIE, KR
LR, R EESR MIEAN SRR,
AT, YTINSERE. RTHEDC, EEEM B
R, ZINER AP OImEREER %
SR U728 Ly s 2 R o 5 /L & 2
B = X LOERIZNT T, 2 50 [8] A AT
PP 201245 10 A 26 B, Ak
(DTakashi Nojiri, Hiroshi Hosoda, Takeshi
Tokudome, Toru Kimura, Yasushi Shintani,
Masayoshi Inoue, Hajime Maeda, Yukiyasu
Takeuchi, Masato  Minami, Noriyoshi
Sawabata, Tomoyuki Nakagiri, Soichiro
Funaki, Mikiya Miyazato, Kenji Kangawa,

Meinoshin Okumura. Effects of low—dose
human atrial natriuretic peptide for
preventing cancer recurrence or
metastasis in lung cancer. bth Asia
Pacific Lung Cancer Conference. 2012 4
11 A 27,28 H, Fukuoka, Japan.

@B L. MHEFFEF. =i —, AT, I+
EREE, BraRE, mMIEA, BimEEL . L
17, SR —RR, MBI ZHE s 8 i i ¢
i D il PR IO 7% — SIE DI L ~5- 2 5 %
B—. B 30 [FHAMRESE SR

201345 H9 H, 42

(@Takashi Nojiri, Hiroshi Hosoda, Takeshi
Tokudome, Koichi Miura, Shin Ishikane,
Toru Kimura, Masayoshi Inoue, Noriyoshi
Sawabata, Kenji  Kangawa, Meinoshin
Okumura. Atrial natriuretic peptide
protects against pulmonary inflammation.
21st European Conference on General
Thoracic Surgery. 2013 4 5 H 27 H,
Birmingham, UK.

(P ZE PEME)

OhERYL GE114)

A T R U ARIRARTF RZRAK GC-A
7 I=A N EEAT DRSS IE FE SRR
4

O F)IBR, MHEVER]. BFa:. AT
A = it

TR« [EBRRFRT S

%5 1 PCT/JP2012/054841
HEFEAEH A : 20124E2 A 27 B
EWS ORI - ENS

(£ D)

==

FLAY U—2A (2012410 H 23 H)
http://www. ncve. go. jp/pr/release/004479
.html

6. HFFTALA

(1) WFgefzss

PP £ (NOJIRI TAKASHI)
MNIATEOE NENL TGRSR st & o ¥
— - WFZEHT - ENFIE B

e 275 : 50570553



