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Micro-CT imaging of tissues in mouse model
of human disease including vascular lesion
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(English)

Diseases that have a significant impact on the health of the public, such as cancer, diabetes,
thrombosis, muscle atrophy, and dementia, often develop vascular lesions accompanied by
changes in the structure and function of blood vessels. We have synthesized gold nanoparticles
as a highly sensitive vascular contrast agent and intravenously injected them into various
human disease model mice to image vascular lesions in each diseased tissue using laboratory
X-ray CT.

In this application, to observe vascular lesions at a finer level, we focused on muscle
atrophy and dementia among the above-mentioned lesions and performed 12keV synchrotron
radiation absorption contrast CT imaging. As a result, we succeeded in visualizing the fine
structure of blood vessels related to the disease in model mice of both diseases compared to
healthy mice used as controls. If the results of this research can be applied to clarify the details
of the complex pathology of each tissue using synchrotron radiation, it is expected that this
will lead to the development of new diagnostic techniques for diseases and drug discovery.




2. ERLEW

ARFGEIE, T k&2 X FREREAICHW, fZEMECRIEDE T L~ 7 A3 L, EEMEED
MAREEICER LT SAGA-LS DS HERI = b7 A & CT (BRI CT) A A — //7%ﬁ90
ARFGED  THUER I CT TR L 72— O 7 — 4 ) 12, TEBR=EDO X # CT Tl L7-E
AR T — 2 | 0 TRk o9 e et Crfl L7 IS o7 — % | HE@E L, %
B OBEITOMHI OBSFAEIA 24T 5 o 15 AV BN E S L, 2 W E IR B8 -CRISE O SIS IS A Ly
o ZAECRRAIE D A7 &, HEIRIF . MARAE 2 STk U, G265 U 7= B 2R RIS o B sEak B A
ZHiET,

R AP RRE Tl IR B ORI TIC B U 72 i 3 OREE-OMRE S b 2 IE U< HIfR 45 Z LN EEE L
2%, %%é@XﬁCT@ %%i%m&ﬁfkb\ﬁmﬁm(ﬁ~mmﬂmﬁ% 114 Tl
o7z, Ko THFREN R 7 1 D SAGA-LS DK EWIN CT TaF /K1 OFER7R RTEfRHT 23 T
AU, FHEMESCRTRAE OB M ORIECHEEE TG L 7= 2 Wr-CABEN R IR & 72 5,

3. KBANE (U EBI7E, MITTEOBH) £F/HTFERAD
AT A DB 2 BRI B T L TR RN

Mz, = U CHRSEEIIRZ 22425 Z ik v i
- L FEWEETILIUR
MRHEZ B oo~ A2 TN TFRHEI LT, * m%&%ﬁ%ww@x//

O, TNHO<T AR LT, BRI 4&T R ECOXMOTA A
L 21 B N =T i -y .
é%a‘ﬁgig%iﬂigéz‘ ;j; ﬁ: ﬂgglzz@g SRR R OB B L O o A £ S
L gé —o El
KPR BARR T, CTIREZRMH L, S~V VEE
AT o7, [EEH OKEBHERICT L, FEBREXHR

CTHE DT HEFL 2> B P U 7= BB EL5EI O ‘4 SAGA-LS BLO7IZT

a7, AB2mmDF o — T NI A TG S CTHIE

T2, Fa—TWNITKN LIS % & A RN

k2 SAGA-LSH g% ([Z FF HiA A% BLOTIE N > F

Wi > TV DGO~ A 7 m CTEE T4

A= T RER L, SRR AT O, S .é HETJ‘ECT Bl Yo T ILEELKID
2 X 2 CTHREE % DML, dEtE Yl X 50 HHIRY . BT TR ELZ S0
FERLARIRAT 2 17 5 73 BRI R i ) e ‘f‘"’ et

L CRHMmz175 (K1), K1 EERFEDBE
4. ERERLEBR

KB~ AOMEIL, LARIZ SAGA-LS Tl
BHIAE 2 U7 2B E 2 &R 70O L IR
CHD 12keV ZRIA LA A=V T HAT7R
ST, TORER, K21ZHD L HIT, EHREDX
ﬁCTTﬁﬁﬁkﬁ.%ﬁr%§%ﬁ®1Wmu
TomERE (4 24)) X [EMERAE % FAE
L 72 MRk 10um LN oI &R (K 2B)) %
Tﬁk#é TN LTz, 2D D@ fiteesi

DFERIT, BIRBITB W THZ 22 W BT <Al
%i%&ﬁkbfﬁﬁéﬂé EBEIREE T, , _

RA A=V T THLNI RS THTERR | m B -TH T =
Lo DTS b1z %< DM EOTENEI S | Bl L) M D e -
MCT B2 LT BIEFOESFENEL, Fr | mEECESOT A0 umU TOM/MNLE N RIS

T 7R ERE AT~ BB S S S B, hTLS,
5. S%0OHE
?’ :,t DAL 2 IS L, B2 7 A 850 U, AL IS F TR e B~ B S5 =
L CIEHEDE CT TEHN L7158 & BRI O 7 — % 2 e+ 5 = L i S h b,
6. B2ECHR

1. Yoneyama A., et al., Advanced X-ray imaging at beamline 07 of the SAGA Light Source. Journal of
Synchrotron Radiation 28: 1966-1977 (2021).




7. WICHER - KR (L AREICERET 5 g CoRERMAME)

(*)I Corresponding Author % 7597,

1. Kanabuchi S, Kitamura K, Takano-Kasuya M, Inose T, Nishidate C, Yamanashi M, Kudo M, Ito T, Ito
N, Okamoto H, Taniyama Y, Kobayashi Y, Kamei T, Gonda K* X-ray irradiation negatively affects
immune responses in the lymphatic network. Microvascular Research 148: 104511 (2023).

2. Une N, Takano-Kasuya M, Kitamura N, Ohta M, Inose T, Kato C, Nishimura R, Tada H, Miyagi S, Ishida
T, Unno M, Kamei T, Gonda K* The anti-angiogenic agent lenvatinib induces tumor vessel
normalization and enhances radiosensitivity in hepatocellular tumors Medical Oncology 38: 60 (2021).

3. Inose T, Kitamura N, Takano-Kasuya M, Tokunaga M, Une N, Kato C, Tayama M, Kobayashi Y,
Yamauchi N, Nagao D, Aimiya T, Furusawa N, Nakano Y, Kobayashi Y, Gonda K* Development of
X-ray contrast agents using single nanometer-sized gold nanoparticles and lactoferrin complex and their
application in vascular imaging. Colloids and Surfaces B: Biointerfaces 203: 111732 (2021).

4. Nakagawa T, Gonda K* Kamei T, Cong L, Hamada Y, Kitamura N, Tada H, Ishida T, Aimiya T,
Furusawa N, Nakano Y, Ohuchi N. X-ray computed tomography imaging of a tumor with high sensitivity
using gold nanoparticles conjugated to a cancer-specific antibody via polyethylene glycol chains on their

surface. Science and Technology of Advanced Materials.17: 387-397 (2016).

8. F—U—NF (k: BROERSIELFET ML 2~3)
ke, BERN, &7/ Kt

9. WMFERRREABIZOWT (% ¥ 20l LEMFEREOABICONTOE@D 5 Higy LAV L& LT
IV, Fe, W (&EH) BREE L X —~OWE . FIIFERREARA~ OO ZEA L T
S, HEHHIBRIIAEER TH 2 ELINTYT, Bl21F 2018 HEEEMRE THIE, 2020 FER (2021 4£ 3 A 31
H) &7 FE5,)

EMX A 7T CFAOREMOFIAREEICIFRALIEEI Y,

O WX (FE®f) BROBE (SREREE : 20274 3 H)




