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Experimental Studies on the Biological Effects of
Chronic Low Dose-Rate Radiation Exposure
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DNA Damage as a Biological Indicator Linking

Stress and Cancer Risk
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Radiation Carcinogenesis Research toward Breast
Cancer Prevention in Carriers of BRCA1/2
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EVHFRAREEA S FRIFE IR EREIEE o ﬂ%ﬁHnFﬁ
BF4Emtz> > > IO —T REREFEU—MRF—L AR

HNATIE, V=7 T 7 ¢ =T X0 EBNAL)E
FOIEFAER L @miRE R~ 2 EnmEINn Y, 20
%‘?ﬁﬁﬁﬁﬁi‘%ﬁéﬂ?E BT D FREME L RSN T E

o NEBOIRME FFIITMmE, SRAE, MikiEE oL
b7z ENBIE-F 2 A3, ITAEE DS AHIRE O AN AR N
DOEEREL BT H A IR ST b, filxiE
U RHIRRE IS, ATP PEAEZNRZART S5 — 07 TG
BAOIREZ I Z . DAKIRIN OBVE R I EF 535 A

R -

Kiichi Kaminaga

REMEDVREN TV D P,
FEHR DI 2 5 O RFZE [ 4y

L7=->T, B
MERECEMAIG D Z &k, R
HHR BN R O BRI - 2 e 5 2 5 &
fFFahd,
IREE LAY pH & 28 Al & G i MR BE D AR RE &
HAHEERBETH D, EFEM CIIMiast pH 2335
Bleha 7.4 TR D DITH L, £< @Iﬂiﬂ@“

A S0 RS

TITFLIRPE AR A A ik D2k 72 8T & 0 ER LA




~MEL, BAMIREIT Z OBREEICHEIS L, A, 2,
WAISEM 2 E 2L E® D, SHIT, BN pl %
HPEAl A~ 9~ 2 & CHEAH & ] C = 5 ATREME b Wi
ENTEY Y, pH I A DOHERSLIRFIGE (2B D 2 1
RERIR & B2 Hbivd, FBARIERL T AL HH
JVER ORI CIREE & pH ZBBF C XU, TEREEIE
O3 FFRAT TIEHE 212 < Wi B LR 2 L % i kL T
XL AHEENRH 5,

ZORHUESTE LT, XA vEY M ORFE—
Z2 #7470 (Nitrogen—Vacancy Center : NVC) Z A L
RV IBERINTN S, NVC ITETREA
M LUAREZR BT A REEZF D, BE, pH, 7%
NV EREBO ARG B A SR ICRIETE D, FRCT
JBAXE Y NI, MBSO E A R BE R 2 e
R T e —TTHY, MENIRE, pH, 7 VB0, ¥
Me7p & & RETEHT 2 K By —L LT
WS b, EBELIXIZINE TS, AT 3T FERI
PEEEVE O AR pH IS E R o0 R R MR O
5mm )/ B B L, M - RN E T
oy SR EEEALTERY, &b, &
HETE 7B HEET A RE~Y I B R
— /L COFHZ ATHEIZ T D in vivo £ A — ¥ —HIG}
W AT AOBFICH I A TND 1V, BIfEIE, 23
AFESDTEMEFE 1 U7 MR N IREE - pH ORI | A3
KRB L ORMRIZE R LTHRIT L T\ 5, S%IE,
NESOPER LA IIBRBE 2 B O T L, B A OB
fi, TROIEBAFS . TR RAHM, HUA A AR O
A7 == TR L2V, & 51T, BNAOMRRE
e B RZk A2 Bic, B r b —aiEA L
EIREREBN Y AT & TBTBWT T~ b 74— 4]
DFFBICHEFLTEBY KO EZWZTELE
O, TOBMELEINIETCWETEEZ0,

%2, A NEWS LETTER BUEDHES Z W lZE E L
7o, BFRPEARITTEB SRS AR e AR IR <
LR L BT ET,

10.

Lawson and Chughtai, Breast cancer and
body temperature. Can. Med. Assoc. J. 88
(2), 68-70, 1963.

Ohsumi et al., Prognostic value of thermographical
findings in patients with primary breast cancer.
Breast Cancer Res. Treat. 74 (3), 213220, 2002.
Okahashi et al., Metabolic flux and flux balance
analyses indicate the relevance of metabolic
thermogenesis and aerobic glycolysis in cancer
cells. Metabolic Engineering 92, 185-193, 2025.
Funato et al., The oncogenic PRL protein causes
acid addiction of cells by stimulating lysosomal
exocytosis. Dev. Cell 55 (4), 387-397.e8, 2020.
Terada et al., One—pot synthesis of highly
dispersible fluorescent nanodiamonds for
bioconjugation. Bioconjugate Chemistry 29
(8), 2786-2792, 2018.

Fujisaku et al., pH nanosensor using electronic
spins in diamond. ACS Nano 13 (10), 11726-11732,
2019.

So et al., Anomalous formation of irradiation—
induced nitrogen—vacancy centers in 5 nm—sized
detonation nanodiamonds. J. Phys. Chem. C 126
(11), 5206-5217, 2022.

Hamoya et al., Intravital microscopic thermometry
of rat mammary epithelium by fluorescent
nanodiamond. Nanoscale Horizons 9 (11), 1938-1947,
2024.

Yanagi et al., All-optical wide—field selective
imaging of fluorescent nanodiamonds in cells,
in vivo and ex vivo. ACS Nano 15 (8), 12869-
12879, 2021.

Kaminaga et al., Non—contact measurement of
internal body temperature using subcutaneously

implanted diamond microparticles. Biomaterials

Science 9 (21), 7049-7053, 2021.




BRIEMRI : B AORBEERZEEERIT S

FHEFRFEA

Hyperpolarized MRI: From Cancer Metabolotheranostics

to Preventive Medicine
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Current Status of Colorectal Cancer and the
Importance of Prevention: Building a Comprehensive

Strategy for Regional Healthcare
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