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L. BRI, BEEOIED, B, 13, tARELRE
FIZLHEIRI BN THIR R Y — AL LTHH S Tw
L5, MRS LTI, MEZEIC—EEbll BRI
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MET HHIE L (EBFHRIT O IZpHI N, ThEho
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DLREFEHP R ENT VD,

EHHIL <12, — iR - EHIRES - X # com-
puted tomography (CT) #iisZ R R & v o 723
WrFEIFIC & B D D L, radioisotope (RI) PI I 3 R0 1
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AAHZENHITH A 720, FZWraIsI LR =
SEBIAIZRE V. R, RS TH UL
ZIRTTH = HIENIS & o TR A~ Bl i 2 B 3
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ThEFEFRZEBESCLREEET L. 72,
i BAIEA R L7z ®T % ®RaCl % 12 & % RIA
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H O DB FLA TV B 372 2 s < FES
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FERH 72 R AEIE B DOV CHERR T 4. i
AOHFLE) ML ICBE SN D &, ZOHE, He%s
JOMEICEDE, MBEAFLEETYWE L OHE
ER (ihke, |EE) »#Z L, fMssh»Zils ot
rlF, MG 5. L LARMESE T 5 #
BEH T 72 BB X, B L MR 2
HRENIEE L L9 %3 525, RIERE 22 548
B a2 T - MBI HRR SN (TR b= AFEL
). R E oML EEE 2 At AR I IS H
L2 ThA. ML FE R, EEEEHERET L7720
2, AT S TSR A AEEWE & JE AL & 5
g sl a=r—3a &0 EL D
B, COMWREOEFIREAWATH LY. EHHIT,
MRS G AR I C I S 2B, ZoMlEs St E
LIREWHERLREWESGN D Z L2 WIS YT RE
FNLOIMH THEEL TWDEA, ZOHIZDOVWTHEL
DBRBHOE T TH A, b LSS R E D%
LIZ—EDOBIRNEDH L, 1512 biodosimetry
EVINAFTT—=HD—D L LTEHRINREES.
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BIEIIZ 4T E 2 (Fig 1Y, 2MEhkEs, %
gz - AR & ORI AR L, g d 2 Wi
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Fig. 2 Andrews Lymphocyte Nomogram (a) 3 & UF gold standard & & 41 CV>% DCA biodosimetry (b). (3CHk 4 B £ OCHK 5 &

D5IH, with permission from IAEA)

WTE L holea, HLiZ X M~ oM ftia
AP - LT A EICED, FOY—YF— N1
KL CHREMANERBITTHEIN TS, 2D
O, WX RICIEEMEZES 72012018, oM
FREERIIE O RS LA D 5 T & 5 721 HH O RS IE
WEL Y, ZOFEIXIS I biodosimetry 256 H
Y=k ENS,

HITA A2 biodosimetry FEffTid 1960 444 H iz by
MO Eo SN, MEKPALE2IREL T 5
“Andrews Lymphocyte Nomogram” & 9 #1265
LT B A EIE R TR 5 2 L 2RI L
72 EN® o 72 (Fig 22)". 20k, MG 7%
biodosimetry (ZfFEA A EQ S, KM > 7Bk
% F \» 72 premature chromosome condensation
(PCC), dicentric chromosome assay (DCA), fluores-
cent in situ hybridization (FISH), cytokinesis-block
micronucleus (CBMN) 7% & O i3l 2% E B #e L. oD
Yo a7V EENBAEICES (Table)™. &) bt
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DCA 3 & HEE M m el AT /e % 9 2, JEWiE L
vV %KFTAH gold standard & L TR E N TV A
(Fig. 2b)”. Z ®1Z7 DNA R4 R AR ififn 4 / if
HIZEENDHST, MR Z H 2B Ieg ik
(EPR) IR ICH 1, S SERMED S D bio-
dosimetry 2SHEE S LTV A5,

Wy PR T & 5272 B biodosimetry DY D—D
1, AT & DORMESRIE S & 6 7B 72 & v
)L THY, BELHEMEY -V D, F72
FEI B 7R IAEA) 1 biodosimetry (22WC, ¥
PREFAM LS & 2 B AR EFT & WO, T I KR R
F L Vo ERNEOWIE CHERITH L, SRS
EWIXTAHAEEN) T & UTHEBIIZFIT 2 X
I L TR,
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Table AR AT 72 OMNGEIRFENETET v £ 4 DK

ML EREERT v A

PCC DCA FISH CBMN
Biodosimetry DXF 5 & 7 5 25 5 SR R o - ZEREARG s - ZEIERG R - UM TR
F o CEhEARGE (BLUBRREMK) (BLUmgmk) - BEMTY v
fh & BRIk Ge ok - B AL
i
BUBIE O R E BB Y F YA - ER~HH -~ CEfR~7Z0 S - R~
EEAPYAY kY
TN L B &GO BHERIL AR 0.2-20 0.1-5 0.25-4 0.3-4
mTOL » Y (Gy)
AT o T O O X x
1) 7=k LT o O O X @)

Ta v TR LSRR 2 2 25T e % DCA % Huls
WCHED LN TWE DD, THEOFFEITITHRMIMY
YOSEROBEENLEE R D 2, ORI & AT I
BHORE 285 2720, BEEICRERDH L. 0
TOF 2N F < —H OEBEHPLEL EN D (Fig
D). F72, BAHRESEFICB VT, EMICY R
G- LCH, ) AVIEERIIBIT 2 EEFLREF
HyzEHadbwiuE, BEAEAONZVWEELH
B, 20X %l & YN IS O
ZBENAFTT=DDHIUL, EEN)T—=IIZHFH
WRETH D, FAIIB R O R b2 s ] RE &
EZh, ) LIEONL I =D WO A0,
EHEOIRPBLOMERICEEINLIR T ERGE L
7 FEBEF IR TR E R R L 720 TR T 5.

3-1 RFICEFTNIMEHEHIE< -5

FRIZ, EBEY) 2 RIHHRIES 2, & 5 WIdENERE
JEAFRET A& % b OB SEASNLYET

BRI T A S IWVEN ORI % Lo e, 20
T b IR D <, OB EROBLIEY %
81 & 4% 8-hydroxy-2-deoxyguanosine (8-OHdG) 2
#HHL7ZY., Zo8O0HdG iZ DNA o 77 = v ik
PEALIEG 22, S OREVMILIND Z L T
AEns. HMEEAET S 80HAG 1, KN TIEHESH
M2 SRR SN G, CNFETICSESE
BRALA N L AT A=A & LTSN TW 2
OO, BVREHREERAEL L & OREEMEIZOWT
DFFNIRIZRED D I dro Tz, FEH S IIEK~ Y 2
(C57BL/6N, 8 ik, M) % v Crftam it { %
ORBAEEFERL 72 A (1 Gy/min, X #, 150
kV, 20 mA, 05 mmAl+0.3 mmCu), #EOHIKL &
b IZHR B BN 25 EE S L (Fig. 3a), R 8-OHAG
E~ AFIEHETH S 7 Gy DB THERIEE -

AVBROENLZENHLPLE R -72(Fig. 3b, 7L 7T
FoUvRICEDBEMELZEML). 20K
JSZT 72 BRI A IS THRIBTTRE T - 72,

FZOEPORFNAF =L LT, MRk
WANDERLA ML A& 2T BRIy V30 B LUK
A TR S N2 IR E MR LCHY T % malondial-
dehyde (MDA) 22V T b HRFEL 72D T 5.
MDA (AR A ¥y 3B L 72 2 il A S 1 g 1) % (poly-
unsaturated fatty acid: PUFA) Z k& LTHY, 4
I BT 2B OB % 27, RPICHRES
NZEEZLNTWE, FAFKICEREREIT T A
EFNEHCTHIELZ2E 2 A, R MDA 133E#
L AT A8 BEI AN CH B 2 iR B B A2 HERR &
7z (Fig. 4).

Db o 2 BB OB 39 b Heafr g 1254 3
R AN OWIEATTRETH D, BIE#EpIE < D%
WITERTHLEEZD.

3-2 MARFICEENDIHEHRHIE NI A~ -2
M & F 5 RNA 5@ 9 5, micro RNA
(MIRNA) 122V T, EEMFRICEERH B & %
TRET ZMEDSER STV D, EE S I REHEE
{RTAET N EHWTHIE L v —h O e % 5%
L7ze 2h, MFEHFICBERICEEISE T % miRNA
R L. 2090 bEESHE R ETEEINT S
miR-375-3p AYHF I EAEAR & & B < L 72 BRIME 1
EETHREEND Z LA o721 (Fig 5). HIC
Z O miRNA (ZIE 2 & F 12 Mg I MEIic B
LM END 2 L EMHRLT.
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EEH S I AMILIZ BT D FERISHBEHRIIOE S
BINA F = NDHAE L B\ 2 MRS 5 EERE K
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Fig. 3 Validation of radiation induced bone marrow failure under radiation exposure and response of 8-OHdG conc. in mice alob

model.
In 72 h after exposed X-irradiation, bone marrow cells from both femurs and urine were collected, and quantified a
number of cells (a) and concentration of urinal 8-OHAG (b). #P<0.05 vs. unexposed cells, and *P<0.05 vs. unexposed

urine by Mann-Whitney U-test. (referenced by No.13. HARY A4 b A N 1) —F4 X0 @Rt USR)
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Fig. 4 Radiation response of urinal MDA production.
Data are presented as the meantstandard error of the mean of 3-5 urine
samples. *P<0.05 vs. unexposed urine of day 1, #P<0.05 vs. unexposed
urine of day 2. (referenced by No.14. HARERRIMALE 545 L V) 766

HURRF)

25 AR HCT-116 MBS THEE L 72, Z OEBRT
&, ARSI E s mIRNA IZIEH L7282 5,
X # 2 Gy 51712 3\ T miR-3605-5p, miR-516a-5p,
miR-765 @ 3 TS LR SefF 12 b 2 f5 DL B 5881 1
FL727Y(Fig. 6). HIZHROEHOKE 5> 72 miR-
765 1%, KBp7s AR 2 TR LA U DR F R 2
BIFLIRER~ - L L TOHERH), &) bIFH
BHRICISE DD 2T O—2 & LT, SHEL LR
AECHITES R E S
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4. SEORHRECESIUVRIESEBRANDRELH
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WL < 12xF3 % biodosimetry Hifffix, 72
FRREOTREEEZMOTBY, 550 F7/, HA
WFZETGEIC I Y A, iR 255 122 ORk
BIARILOBIRICHL ) Ml 2 & 2RV E L TV D, T
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Fig. 5 miR-375-3p expression in serum of mice exposed to 7 Gy X-irradition.
The expression in whole serum (a) and in extracellular vesicles derived from

Fold change of miRNAs expression
(v.s.0Gy)

=
a
o

serum (b) of mice was measured by RT-qPCR (each n=5-7). The expression of
miR-375-3p of 18 organs/tissues was also quantitated (c) .

Statistical

significance was examined by Student’s t-test (*P<0.05, **P<0.01 vs 0 Gy).

(referenced by No.14-15. H A&[if

PRI PR 25 & 1) RFREI)
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Quantitative analysis of miR-3605-5p, miR-516a-5p and miR-765 expression
in the HCT116 cell culture supernatant.

Each miRNAs were collected after 72 h exposed to 2 Gy X-irradiation, and

quantified by miRNA microarray system (SureScan, Agilent Technologies).

Data are presented as the meantstandard error of the mean of 3 separate

experiments. *P<0.05 and **P<0.01 vs. unexposed cell by Student’s t-test.
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Fig. 7 Schematic diagram of microenvironment in
cancer tissue under radiotherapy.
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