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Development of local control treatment for bone metastasis of breast cancer using
transcutaneous carbon dioxide therapy
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We assessed the effect of a local treatment for bone metastasis of breast cancer
using transcutaneous carbon dioxide (C02) therapy. We employed a bone metastasis mouse model of human
breast cancer. After the treatments by transcutaneous CO2 therapy, we evaluated the bone destruction by
micro CT scan, and the intratumoral hypoxia by immunohistological staining of HIF-lalpha and VEGF. At the
end of treatments, bone destruction was significantly suppressed in the C02 treated group compared to
control group, and the expressions of HIF-lalpha and VEGF were decreased by the transcutaneous C02
therapy compared to those in the control groug. The findings in this study strongly suggest that
transcutaneous CO2 therapy could locally inhibit bone destruction by breast cancer metastasis via
decrease in the intratumoral hypoxia.



pH

50

30%

1
BALB/c-nu

PO,

MDA-MB-231

13



X XP 4
Micro CT
Micro CT XP
2
n=10
n=10 2
100
1
1 10 2 2 4
XP Micro
CT
Micro CT
3

Hypoxia inducible
factor 1o HIF-la
HIF-1a

Vascular endothelial growth factor VEGF

1

MDA-MB-231 100 BALB/c-nu
2 XP
XP Micro CT
2
4 Micro CT
1
1 Micro CT
avhko—)LE SRR

== 9

BERRKE  EEEA R EERRE  EEEERE

Micro CT




*

[ —— n.s.
’7"
Mo
E
g
g
i(: 5t [ JEPEET
fr u e
0 - .

AR Py ) *:p<0.05

2
HIF-1a
HIF-1a
3 HIF-1a
VEGF
HIF-1a
3 HIF-1a

e

aVrO—LE 0 AEE

4
1. Toda M, Kawamoto T, Ueha T, Kishimoto K,
Hara H, Fukase N, Onishi Y, Harada R, Minoda
M, Kurosaka M, Akisue T. 'Decoy’ and
'non-decoy' functions of DcR3 promote
malignant potential in human malignant fibrous
histiocytoma cells. Int J Oncol, 2013,
43(3):703-12.
2. Harada R, Kawamoto T, Ueha T, Minoda M,
Toda M, Onishi Y, Fukase N, Hara H, Sakai Y,
Miwa M, Kuroda R, Kurosaka M, Akisue T.
Reoxygenation using a novel CO2 therapy
decreases  the  metastatic  potential  of
osteosarcoma cells. Exp Cell Res, 2013,
319(13):1988-97.
3. Onishi Y, Ueha T, Kawamoto T, Hara H, Toda
M, Harada R, Minoda M, Kurosaka M, Akisue T.
Regulation of mitochondrial proliferation by
PGC-la  induces cellular  apoptosis in
musculoskeletal malignancies. Sci Rep. 2014 Jan
29;4:3916.
4. Onishi Y, Akisue T, Kawamoto T, Ueha T,
Hara H, Toda M, Harada R, Minoda M,
Morishita M, Sasaki R, Nishida K, Kuroda R,
Kurosaka M. Transcutaneous application of CO2
enhances the antitumor effect of radiation therapy
in human malignant fibrous histiocytoma. Int J
Oncol. 2014, 45(2):732-8.

9

86



2013.5.23-26
2.
50
2013.6.13-15
3.
50
2013.6.13-15

4.Onishi Y The effects of reoxygenation using a
novel CO2 therapy on radiosensitivity in human
malignant fibrous histiocytoma cells. 8th
Combined Meeting of Orthopaedic Research
Societies 2013.10.13-16 Venezia Italy

5. Toda M Transcutaneous carbon dioxide (CO2)
therapy suppresses bone destruction by breast
cancer metastasis with decreased expression of
hypoxia-inducible factor-la (HIF-l1a) in vivo.
60th Annual Meeting of Orthopaedic Research
Society 2014.3.15-18 New Orleans USA

6.

122
2014.4.11-12
7.
- 87
2014.5.22-25
8.
iPS
87
2014.5.22-25
9.
iPS

29
2014.10.21-22

(M

@

3)

ONISHI, Yasuo

50707122



