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An exploratory analyses for for the development of novel therapeutic strategies
against lung cancer brain metastases
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In the present study, we performed exploratory analyses for the development of
novel therapeutic strategies against lung cancer brain metastases.
The expression of various angiogenesis factors was observed in brain metastatic lesions of lung cancer,
indicating the significance of angiogenesis in the metastasis formation to the brain. In an experimental
brain metastasis model of human lung cancer, an anti-angiogenic agent significantly inhibited the growth
of brain metastasis and revealed a striking survival prolongation of tumor-bearing mice.
These results suggest that the inhibition of angiogenesis could be a promising therapeutic strategy for
the brain metastases of human lung cancer.




B X C—19, F—19,

1. WFZEBIA Y DY =

Jiti 23 AT HE RIS S ABE TR IR O A &
Hb, ARIRTHEALBIN ASET RN D 147
LTV, i AITEREES 2 X =348
EREL . BEOHFN AFIEI L HI5RIET
FEREE O GHEIIRECH D Z &
26, EBEEBIEEIIMA AR DR KD
gﬁk&of%éobkﬁof\%ﬁh@ﬁ
ARAZ (X A A BRI AR A a1 A%
it & 6 D4y %%F%kbtﬂ@&
DWTHRIEL TV ZENRMLERARTH
Do

Ml D3 A D L ligasinfe D 72 0> T H iR 1%
R, AR, ERkfEEAER T AR EBED
QOL%%L<%F§@5%E&&éo%ﬁA
IMERRS D T4 13 H D TR R T, 27880
TONTHHRBERBERINTHE DFEY
AL 3~4 » ATHDHZ LD, Z0
HIEIMRER OFRE & 72 > T D,

X, Wi A OEBIEBERICEET 5
S FRERE A TRBT 57212, NK A% R
L7z R~ 7 2 & FV CHRIR 2 RO L
72t MR ARBEET VRN LT, [RET
IV RWT, Bk e REsRs By 1 2 AR
& L7 AW iR R BR R 1 1 72 2L
T2 2 ke RO I HERE L TN D, ifids A D 2
FRER RS AR B B A A E A 5 i A BT AE TN
T HAER L LT i IRIRIER R O 7= 9 O I8
RIPFZEIZ BN TIE, EEO MEHER 1%
B4 2 3 i B A L ER N B s 2 &
Lo VAV 4| EiLinE 5ids a1 Kiiil ke R Y
EEALMNITERE, BIEETIZEZLL DA
M AHE£EL T\ 5D,

2. WHEOHM

AWFZED B, s AEERLDO K& 7R3
K & 7o TV D xlRisk, RS ok
LENIFHIREIEEZRE T2 Th D,
BARRZIZ, & Ml A O EEBR NS T
T AWT, O AR5
HIRF#MRFE - RE L, 25 ORKTZER
ELTHIENEZ LT D2 L QM A DN
HRfE T B FE IC B 1 D 28 AU & 15 EMIIK
T OO AR 72 M2 M L Mliss UK
B O FHEBEZHONCTHZ &
FHIEEET D,

3. WD kL

b A AR X D EBRPNIEE £
FIVE RV, iR A DM A RET 5
KF DR L ZATT D, FToN ML L 15 E
IR 7 ORI OF A 72 B 2 fRE L. #HE
WA & ZNTWDIENAOMEEE R 1% 4y
THER & LT H B RIE 2N T D,
BARPIZ IR, i ARSI AR 35 10 4 1,
BHEOEGZHRFTT 5L &b, Min A
R (%3 2 87 8L I & ﬁé@£ﬂ®%%%
ROMET 2TV, IS ARERRE IR 5 B
IIBRE OS2 BIE T, E 7o, Mids Ak
BIERIZ R LT3 0 Aipififia<° astrocyte 72 &

Z—19 (dum

A

)

DfEEMHRFOHEEHTT 52 LIC& D,
3 Al s L OME EAIIR 7 O AR AR A & SR
MENZ RIS %,

4. WFFERE
FPH &L, AN RIS T B i
FHAEORE S 2L, %ﬂhﬁ%bié

FEBRI NI ET V2D TREBE RICE
F 2 FE A O MAE T AERF OB A R
:“C?Mﬂﬁ L7m&Z A, VEGF 2L L L=

%él%ﬁ%%ﬁbfﬁb\%ﬁh%%
%ﬁﬁ B D M B AR O BB A R
niz,

WA EAR 7 & 23 ARG & o0 FF ALY
M A9 5 7% astrocyte (235 B L TR
Z17 -7z, astrocyte [ IRIENEY A M A D
FEAELHLAS AHIMHPE DR E 7e Ol 2 DR RE
W2 K0 A AKIE O BRI TE B X OVIKEE
BCOWMAREST D Z ERRESN T
DA, Fox ORFIT B M AMIIC X 25 FE5R
HIMER RS B O JE BHIZ1X GFAP [ & ML
astrocyte @%ﬁ%?ﬁ WD B, DS AR O s
BRI BT % astrocyte D 35 A3 ek 6b CFEH
Shiz (FE),

H&E

"P—tul T

GFAP

"‘ !g y ¢ '\ .
o ' 1\
'.%::vse ,

—

P ¢ DL

Endothelin-1 (ET-1) 13 1988 4F 2% H. S /-
MENRMIBEROTF RTHY | #0172
MENEERE AT 5, £72, ET-1IEZED
Z 45K (Endothelin receptor: ETR) ~D kA
ZI LT, MRz & a 05 A
WA, AAF. IR - i L O AE BT A A (R
HTDHZERNMOLNTND, Fox 13D AN
WX T 2 A RIBEIE DR ICET 5
FEERIRET 2 HEET 2 R B M A
AR D IR 7 L & O TR A B R
PEEEA] (ETR F5HUA1) OMESRE I zh 3 2
L7,

ETR #&5PUAIIL ET-1 38 L OVETR 28819 %
t MAS AHIBE O in vitro TO S5 & i L
ZOVEAIL Paclitaxel & OPFFHIC & v BgiR &
e (R,

-

B
120

PMAPK
10 079 051 0.34

Akt
0 105 098 095

EJeN AT X — F~ 7 2 DONEE)

ETR #%
R VEEREINZe M ARMIIZ LB 5E


http://ja.wikipedia.org/wiki/%E3%83%9A%E3%83%97%E3%83%81%E3%83%89
http://ja.wikipedia.org/wiki/%E8%A1%80%E7%AE%A1

BREOBMES RS T B 2 A S H0H L7z (R ),

Control Paclitaxel

Macitentan Combination

Day 42
(after 28-day treatment)

ETR #HiAlix e Ml AMEIC X 25 FEk
BRI 2 AT 2N A~ 7 2 DA TEH
ZHEICIER LT, invitro 3 X Winvivo 123
5 ETR A OBBERSFEIZTVTNG
Paclitaxel & OFFAIZ L v R S /-, ETR
AL ETR O Ty 7 FMEERFTH D
Akt B L TOYMAPK 0 U “gfr a4 25 = &
12XV ET-1/ETR axis OIEMALZBLEL . in
vitro 33 X OVin vivo (2 35 1T 2 RS A Il 35 X
WEBMO T R b — 2 Z25FE LT,

S5 ETR HHANLE M AR D
@ VEGF PEAZMHIT 2 Z &1L 0| Misk
RERICB T A MEHAEEZIH L. (FX),

4000 -

*
*
3000 -
*k
2000 -
1000 +
0 E

Control

PLEofERA S, ETR #HiAIIX ET-1/ETR
axis ZFHI 2 v MiliA AMMIZ T U CERE
ROPUIE 20 B ds KON B A E R 2 A
T°5 Z & ETR B SZER A RKER R B 20
RE2RT 2 LR &N, ET-1/ETR axis 23 iAs
ARERFEIRIEIZ T D Bi7- 70 0 TRERY & 7
D 152 ATREME DS IR X U7,

Fox T m LI, BREMIR T ) —TF 4 T v
B % BICIRE R R e A F~— T —
DRIEEAT> T, & Mids AR X 555k
A MR RS B 35 1) 2 B B v 7 BE A 7 i
Wizl v . MMP-9 2 U & LB D/ A
G~ —h—ER S TREZRRE LT,

PLED X5z, RTINS A DK
Rk & HET 25K %2, BNAMIEER L O
TR FORENSHLMNZ Lz, ZhbD
K124 & L7 Bilia L ORI - B %
HelE3 22 Lok, s AEERIEDORKD
BLR &\ 2 D MR O #IE B X OV AR 2%
NDHZENEIREEIND,

VEGF (pg/ml)

Paclitaxel  Macitentan Combination

5. E/RFERLE

CdERERmSC) (R 12 1)
@ Ogino H, Hanibuchi M, fh 94 2&H, A
case of primary pulmonary synovial

sarcoma showing prolonged survival with
multimodality therapy, Intern Med, £,
in press, 2015
http://www.naika.or.jp/imonline/

Sato S, Hanibuchi M, fih 7 4 2 & H,
Idiopathic pleuroparenchymal fibroelastosis
is characterized by an elevated serum level
of Surfactant Protein-D, but not Krebs von
den Lungen-6, Lung, ##¢A, Vol. 192, No.
5,2014, 711-717

DOI: 10.1007/s00408-014-9599-0

Hanibuchi M, Kim SJ, i 244 1 & H, The
molecular biology of lung cancer brain
metastasis: an overview of current
comprehensions and future perspectives, J
Med Invest, #&¢f, Vol. 61, No. 3-4, 2014,
241-253
https://www.jstage.jst.go.jp/browse/jmi

Yokoi K, Hanibuchi M, fit 6 # 5 &H,
Serum biomarkers for personalization of
nanotherapeutics-based therapy in different
tumor and organ microenvironments,
Cancer Lett, #7847, Vol. 345, No. 1, 2014,
48-55

DOI: 10.1016/j.canlet.2013.11.015

Huang J, Hanibuchi M, fih 5 %4 6 &H,
Identification  of  pregnancy-associated
plasma protein A as a migration-promoting
gene in malignant pleural mesothelioma
cells: a potential therapeutic target,
Oncotarget, ##Hif, Vol. 4, No. 8, 2013,
1172-1184
http://www.impactjournals.com/oncotarget/i
ndex.php?journal=oncotarget&page=index

Abe S, Hanibuchi M, fifL 19 4 4 %&H, A
novel targeting therapy of malignant
mesothelioma  using anti-podoplanin
antibody, J Immunol, #EFiA, Vol. 190, No.
12, 2013, 6239-6249

DOI: 10.4049/jimmunol.1300448

Mitsuhashi A, Hanibuchi M, 1 13 4 7 &
H, Surfactant protein A suppresses lung
cancer progression by regulating the
polarization of tumor-associated
macrophages, Am J Pathol, # 74, Vol.
182, No. 5, 2013, 1843-1853

DOI: 10.1016/j.ajpath.2013.01.030

Sato S, Hanibuchi M, fih 10 4 2 &H,
Macrophage stimulating protein promotes
liver metastases of small cell lung cancer
cells by affecting the organ
microenvironment, Clin Exp Metastasis, 2t
@i, Vol. 30, No. 3, 2013, 333-344



(=

@

DOI: 10.1007/s10585-012-9540-y

Kuramoto T, Hanibuchi M, 1124 11%&H,
DIl4-Fc, an inhibitor of DIl4-Notch
signaling, suppresses liver metastasis of
small cell lung cancer cells through
down-regulation of NF-kappa-B activity,
Mol Cancer Ther, & #:f, Vol. 11, No. 12,
2012, 2578-2587

DOI: 10.1158/1535-7163.MCT-12-0640

Van TT, Hanibuchi M, fift 8 4 2 & H,
SU6668, a multiple tyrosine kinase inhibitor,
inhibits the progression of human malignant
pleural mesothelioma in an orthotopic
model, Respirology, #:#ifA, Vol. 17, No. 6,
2012, 984-990

DOI: 10.1111/j.1440-1843.2012.02193.x

Dat LT, Hanibuchi M, i 8 4 6 & H,
Identification of genes potentially involved
in bone metastasis by genome-wide gene
expression profile analysis of non-small cell
lung cancer in mice, Int J Oncol, & A,
\ol. 40, No. 5, 2012, 1455-1469

DOI: 10.3892/ij0.2012.1348

Gabr AGM, Hanibuchi M, ft 11 4 3 & H,
Erlotinib prevents experimental metastases
of human small cell lung cancer cells with
no epidermal growth factor receptor
expression, Clin Exp Metastasis, & #tH,
Vol. 29, No. 3, 2012, 207-216

DOI: 10.1007/s10585-011-9443-3

RIER) (G 16 1F)

Ogino H, Goto H, Hanibuchi M, et al.
Characterization of sphere-forming stem
like population of lung cancer cell line in
multi-organ metastasis model. ATS 2015
International ~ Conference, 2015/5/19,
Denver, USA

%A G, W Bk, . SN v
Tk B AR A = X 5 & LT
DFRHEMAD (fibrocytes) OB, %5 18 [a]
AR A TEERTRIR S FIRES,
2014/6/27, MiBTE®R - EET 7Y (&
W - AlETH)

Goto H, Hanibuchi M, et al. The role of
fibrocytes in  the  resistance  to
anti-angiogenic therapy in malignant pleural
mesothelioma and lung cancer. ATS 2014
International Conference, 2014/5/21, San
Diego, USA

g B, BTED H9h, ML ECEM R
BIERPTBAEE 7 VBT PR 7
7 = PUROGUEE A, 5 54 (Al H A

W0 25 S ST 2%, 2014/4/25, Kk
EESEsy  ORBRAT - KBTTH)

Hanibuchi M, Otsuka K, et al. Therapeutic
efficacy of endothelin receptor blockade on
experimental brain metastases of human
non-small cell lung cancer. 18th Congress
of the Asian Pacific Society of Respirology,
2013/11/13, /N 7 ¢ A ffE (AR A1
WL - i)

Goto H, Hanibuchi M, et al. Phase Il study
of S-1 with patient-reported outcome
evaluation in elderly patients with advanced
non-small cell lung cancer. 18th Congress
of the Asian Pacific Society of Respirology,
2013/11/13, /S 7 4 a ki (# &)
WL - B )

W Bk, RANERE], fth. FERERR RO
Controversy —Pros & Cons— & i Jii
FEIZANNT XTI EN? —Pro DAL
b —. % 49 [AlH AR E
VO [E 55 20 BIMER g EI)—,
2013/7/20, 77 rblg SER—L (FI
W - s ).

I B%k, K& #FF], . Endothelin %
FRFEBURNC X 2 il B s 7 7 ol 200 S
ORFEL. 5 17 8] B AR Ay TAERITRIE
SRR Sy 2013/6/13, [E ST RUHSE B
=t UEBAT - AR

Huang J, Hanibuchi M, et al. Therapeutic
efficacy of RNA interference targeting focal
adhesion  kinase against  orthotropic
xenograft of human malignant pleural
mesothelioma in SCID mice. AACR Annual
Meeting 2013, 2013/4/7, Washington DC,
USA

Mitsuhashi A, Hanibuchi M, et al. Acquired
resistance to anti-VEGF therapy via
angiogenic  switch in  orthotopically
implanted human  malignant  pleural
mesothelioma in SCID mice. The 9th
AACR-Japanese Cancer Association Joint
Conference: Breakthroughs in Basic and
Translational Cancer Research, 2013/2/24,
Maui, USA

Yukishige S, Hanibuchi M, et al. Surfactant

protein A suppresses lung  cancer
progression by regulating tumor-associated
macrophage  polarization.  The  9th

AACR-Japanese Cancer Association Joint
Conference: Breakthroughs in Basic and
Translational Cancer Research, 2013/2/24,
Maui, USA.



@ HaW Bk, BE ER, M. B KT
= PR NZ-1 0 B i HEE A e Jil L sk
2 HUA A A7 M e B 0 1 & BN S5 20
A 55 53 5] H Al P axiias, 2012/11/9,
M= _oy gk 22— (LR -
fi] 1 11717)

@ Hanibuchi M, Otsuka K, et al. Eradication
of experimental brain metastases of human
non-small cell lung cancer by macitentan, a
dual antagonist of the endothelin A and B
receptor, combined with paclitaxel. A Joint
Meeting by ASCO, EORTC, and NCI on
Markers in Cancer, 2012/10/12, Hollywood,
USA

Goto H, Hanibuchi M, et al. Surfactant
protein A suppresses progression of human
lung adenocarcinoma in an experimental
lung metastasis model. 14th International

Biennial Congress of the Metastasis
Research  Society, 2012/9/4, Brisbane,
Australia

® K& #F&), MW E%, fil. Endothelin &
FARFEBLAINC X 5 Jifif i s 7 4 il 20 S
ORRFEL 5 21 Bl B AR AR 2220
ey 2012/7/12, F VU = B ILRT
VIR (R - IR )

Nishioka Y, Hanibuchi M, et al. Antitumor
effects of anti-podoplanin antibody NZ-1
against malignant mesothelioma via ADCC.
ATS 2012 International Conference,
2012/5/23, San Francisco, USA

() Gra)

O i BEF fh, s R, B AN
IR HEEE: JE/INHIRR it 2 et 2 i 3
FIOBH%E « BADOBIE )5, 2015, 728
(717)

@ MR B fh, BOARERRA, BARERKHE
Tl Hias AFIORIVER & SCRpifRiE— &
VG RN AFNOZRHEREZ DI L
C—, 2015, 731 (93-97)

@ K B MR B i, AT 4 A
L B = —%k, & & Cancer and Bone,
2013, 347 (95-104)

@ HE B M, BOHTES, BOFTES
R DA D IR T — s duth &
s T2l O —, 2012, 500 (479-484)

(PEZE M PEME)
ORI (70 1)

OBAHRIL (70 1)

(Z Dfih)
R Bt
http://www.sannai.umin.jp/

6. HFZTALAE
(1) WFFERERE
I B% (HANIBUCHI, Masaki)
TR R « RFFRANL AL A T R
TR - Hed=
9t & 5 : 80335794

(2) WHoEsTHE
L

(3) HHEMFTEE
mL

(4) WHoEth )&
mL



