#2748 oM
2009 4F 12 H

WEMASEN L2 %R
J. Radiat. Res. Radiat. Process.

Vol.27, No.6
December 2009

EHUFEERNENFEFRRMAXPRIMER

> B
G P KA DR 2 R R 2 P iy 200433)
WE RNEERRE ST Y P ARG B A I e, LRGBS T o0 e AR R A T
TR R BIA TG/ I ZAE . 5 T I 2 R AN DU R S B 2 0N (0 P S, AEAR I 75 S
DNA #ifi 5 YR SHBUBE MR S8 IS TR 2 A A D) RE SR ST U A s 2 (. B
AR LW AN U R GRS LT R RS AR ON A KB FRORS BT SR 5 R A T

SR I TR T B
KR AN, SRRV, AR AN
FESEE RI42°3, R339.5'7, R363.1°21

s CREPRE R T BRAR A B R4
TR S A0 27 08 2 A B A S A BT A S R
KMo ARAEAR SN AR SRR R R, RS
WA BE BRSPS AR S A W) 2 22 R )
PRRZIER, e, BN SEE T iR e AR5
W) ISR S BIAN AT R/ D AR H . ds
RS BE, T30 A B SRR 75 2 %
FRAEA) 70N CAn R AR S AN, AR 4R
ISP R 38 RN N RN AR ALY ) BB i 4R
S BRI SE 0 7V, A AT REX AR 5
HHAE A WP T EOR S AW 53 E AL
M) Sy BREAT G, ETAE 5 A R S 15
SR FME S SRS MR A ) ) FR S
SRS TEAT & TR E B s s A A3l
15 R BRFRAT A LRI “I5 %7 (Reactive oxygen
species, ROS) Fl “JE MR /4”7 (Reactive nitro-
gen/oxygen species, RNOS) il /3 {ER 75 5 142
BN ZAEPEVER],  DLACRSHE MR (i il
AR HIVE R AETBU Va7 RS B 47 v R 4 FH A
RO o BEA AR SN B2 NI R R GRS )
FOTINRIE, RS S A RN ) 2 RIS N
52O R A R R I RE AT AR A 2 R R L AR
RIRGENE € =S Tk — SR AN ST

1 BHFSNUFTEURRERSEYF
R DR E R O
MR RE, B S  AE A N (  E
TEAYIA A FRED) ARG, I TS
107"°s FIKCH4E, 2925 AV, ok, AR ESTE
LU WORCRRE T S B A T

E 5 J R EEIES (30970874) %l

RS FRIZHEA A M) ELHAE FHRR R b 1 Jis
PIEAE s FLK, JsUR I ERAE RIS S A M oA A=
Yoo 7 A AN AR S TS T e, T
FLRERIY 105 A= 43 1 RO AL AN i 1 3 & A= T B A
VERIRON R AR A2 T s dim s AEARST I sk
FARAAERT, R AEAE YT ANAN AT 1 A B A AL
AR P EH LS E . RGP I D REA G
R =R R N b S G DS S oV VA
TR IR B 22 N AR B A A RN T
SN LSOV [N Ok B (AR LET 2k
(RRP2E . FIERAGRE A, AW CUIAMRIIERAL 15 55
e M AEBRAERRIRDL),  ACAb S IR AR ORI
FAFATT A CU R it e 4 5 IR L BAE T 73R
WO L AT Z AU AR g e (I
T (R AR, DR RN 3 AEY
SN 73 A BEATLZSONE - CRIVRA I (1 5 7 5 1) B 1 o
BEIN, TOFR AR, b U BN AN AL N D
AR, G IS R R A 2 € B{E, B
Ao S B AN 147 TR PR B 8 I m - S Bk
BN AN LN, HRIE PR P BERIONAE ) P2

AR B QL R 75 3 10 A 0 2 RO o AR
KN TA) A BEBOM 2] (U 53 I FE AR E
PEAT AT RE A H R Bk B0 AE A A 1K) T4 it
P, AL RV BB A REMEE 2D, (HIFANA 2 HL
BRSSOV R, I AN AR A B
4Gy X SIERIIIRGT, Prif i pe s A T UOH
3 mL AR A BE R, I A e A R S Tl
FHA, HAE 60 d PR AR IE LT
(LDsoso) ™, NIy v BSR4 75 3 A5 R 1
T R PEAR R RE LI T AR A2 (a0 A2

SAEF B T3, 1957 4R 9 TR, 1994 SRRV TEE =R B R, R0, BR, BB FBE A H RIS

ek H3H: #IRE 2009-07-09, 1&[9] 2009-09-01



6 1

B Bl: AR R R RIS P A 327

L4 ST ) R SR A= 40 2 2 8] RO B R R TR AR
F, B HRSN 280 S — M L RIS L 1)
H A 22N . X RN SE A IE R, {HAZ L
U R SR A 2 P B RS 5 AR P B R v )
FEH

TEVHRHRS ALY 7 SRS A 7 ORI A — K
NAZHIRG, BRSSP 5 72 R
F RS (Tonizing radiation) AAEH B4R 5 (Non-
Tonizing radiation) WS, MEWZEMAEE, PR
SRR INLEE S sk FEERT - S0 g 2% 485 SR 7 T
B SR ANR] . E B RRS 5 A ) Jo A ] 32 B
A AR LSS B K RES) . R AIE
07 07 A AR RN, BRI R AR S AR A £
A A AR RN A K B R ST RE R A
MALR G TR BUR SR RA L, AR
WMV E . HTAERBERG Z A e AR ey (D8
WURANE T T AR D) N, H54AYMERHE
AR AN TR R A T R Y il = A5 PR B R A
WA EES S K, HArbHe R S A
7 B S R OC S D b U i H B A A AR 2
SRR

2 DNA Hi{pfe EM R P ayiEat L=

it 20k DNA SEEEEE S A2 80y R A
FEWT, R E T DNA $iffid T8
R CngnpRaeT) M CAnSuE R0 N
AR A G M . BAEIA ) DNA ORI EE, {Hihee/f
YR ) R AR g K R, R — i FE
DNA e R4, LA DNA. A A
THREFNAR U 5 R0 FL At 24 22 40 B Py AR 3S 2 H
(1) “AERE” o AR R S5 T AR A RN R R
FEH EEVE R, BTSRRI 0 AR 2w
) R SR A 27 (PRI 98 7 i 482 4 T P 28 e S T e
FEAE RN 2 ) T A P an ] 75 5 DNA 4%,
DNA #ifi i — LA K, W DNA 5, XUk B

(SSB, DSB). DNA #CHE (HE[H]. #EN. &
P2 TMAS IR ) RIS 0 RO B v« e — 2R AT
A, MR 5 R AR I DNA A7 s, 2,
71 20 tH20 80 4FARAK 90 AEAXA] X iz 4 i A=y 22
AR 22 R — 25 R IR S2AR S A A S
— DNA $iffi, [RIE AT DLLESF £ (028 T3 1) JE A%
WA X DNA B85 2 R4 77 X% DNA
FEVERI07 (DNA cluster damage) !, iXfilt DNA ##1k
P AR AAGERE, AIE DNA {7 s
PRI AR AT A2 H 20 S 0 0373 250 R B4 250 1)
FZRA, & LET 2 otk . H v A

ABEHERR A/ U TE DNA VB v gedE, (1
DNA &M JFE A b n] B 1 2 o 5 S 10 405 1)
“Yegr” 1, 2 RS A A AR AR Y
WS DNA R 18 2R R AR A ) —
DNA HE b AHAR AL S P AN B2 AN e 1 B Ik
(Tandem) i1 E AL EIR M, v WLFE N
DNA #EVES G B K 2 8 AMBRELAN LA R,
R S B SRR N s G, T
LET FMIk LET H4:#iae15 T DNA fEtEdifs,
DNA FEMESG ARG SSB Al DSB, A H5 H Al
DNA #i T, AN 2415 S/ DNA &bk
TG RN BT A A AR ? 47 DSB Al
AL DSB ) DNA SEPES47 76 353405 A A A R
BEYLEIREENE, BRI ae Sy A
AR ? XL ) BEHA £ T1a e e 2 ) HE e
SIS Tk 2D W o Sln I LeRF R B,
RS R0 R DSB T DNA #4i4 nl #4k
DSB™), ##%py DNA #4115 2 %% 55 DNA 54511
J7 A B0 A R B R 55 DNA 340 (R A o
T, I HLAEN DNA fifivsie g s
b 25 7E JRAZ RN BUAZ 40 A 5 R IR B B3 D) s R
(Base excision repair, BER) 757 H AP,
SRAT HR T OV R IR A O 55 R A T A 52 1 D e AR
(PR, fH[E— DNA B L6 5 B0 1018 AR
PIAEARG 2 . i IV 2 B BRI F R
Z 1% DNA I, 3 qu o] P Ak 2 5 9
KAl DNA 05 FE 2 5 3 55 A 427 50 )
()6 R ARAF A Ptk 2 o

3 ERSHEIRTIAR R RYESHLE

WIFFTR I, QL BT A S A ml e i P B C
T AURMAR R BARST N FO L s gy 7, S
HIRRE e f 2 D) R R Can - R i)
AR IR, A DNA A3 RJsURHE
FAD)) BEATHGBOMBEAL R B M. T AR
S RATIEN R RS SR, e S I
FAEUR L R DA SUR S S S P51 o A LR
BT R E, HEAN T AR S 22 1
JHERTBLe WVBER IR 80T e e 1) L8 22 S840 Y
SRR R R FR A 2 PR A R R 1) o IXR
AR A 2 S 20 T 4R 8 i 4 A P
S ABURRE QAR R 5 e ARSI R T A 1
L7 7 B H13E DNA 11 B i S AL )4 DNA )
i e ” Nk, Al DNA #iffik2: “H B8
L2 i ) S S AR T, 3Rl “DNA 43
S SE UG RS A 5 i T B R )



328 WO R

55 T2 %R

%07 %

AJ LA CL—Fh g Ak s 7 X DNA K H i 2
R 1) B FNEE ) PR3 s N T2 O &4, ANk
FEAEH AT AR ey s e ik A8 A0 B B2 T Ao
BRI, AT W22 500 A ARS8 1) 55 1 g
J1, RERFE W BRI AR A AR, AR AR
Yoy R LE TS A A SRR IS, L
il 38 0 A TSR A W AE = S8 A0 L P 90 3 i e 1
VEF R W] . BaEwise R il A4 7|

T R S A% 8 SR, bl A b S A Oy
AR Y S B AL ORI . Ak, IUAE
A NN T A5 rp R S N B T A A
HIZE M DNA FRBRCEE OB EY L, DL 75 2
HEA ORS8O (8 0 [ 5 11 S R 1
ST A2 DNA #i Ak i 5OR I 1 WL ]
1 %n. 2 [12-14] .

NHZ ‘J'“' L 2
) 5 OH
NZ ﬂ“‘q’\gH } N \f u
%‘«/J\N}A\H RSH}/G) 0 O)\N/ S o-0
/0, \ H
- - (ll; j_ 0

O, Oxygen addition ) O

TJ

-~ - —

o{pH 0P+ o opr
LxO NH,
H]» @ RSH 2\ OH
i H
. ! (©)] .
§—o~l o 0 %—o 5 T o»/’J“Nf Tooi
: N E’}o —L\/ ) NH, e
Strand break NF J\ OH t N7 oH
"H
;L\N’ ~ (B BSH o 04A‘N OOH
o ~—  ®o
—I/ © 2% Base-sugar
HT» / radical transfer
o) G

Fig.1 The pathways of enhancing damage induced by radiation and oxygen addition
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Fig.2 The pathways of enhancing damage induced by radiation and Nitroaromatics addition
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Roles of radiation chemistry in development and research of radiation biology

MIN Rui
(Division of Radiation Medicine, Department of Navy Medicine, Second Military
Medical University, Shanghai 200433, China)

ABSTRACT Radiation chemistry acts as a bridge connecting radiation physics with radiation biology in spatial and

temporal insight. The theory, model, and methodology coming from radiation chemistry play an important role in the

research and development of radiation biology. The chemical changes induced by ionizing radiation are involved not

only in early event of biological effects caused by ionizing radiation but in function radiation biology, such as DNA

damage and repair, sensitive modification, metabolism and function of active oxygen and so on. Following the re-

search development of radiation biology, systems radiation biology, accurate quality and quantity of radiation biology

effects need more methods and perfect tools from radiation chemistry.
KEYWORDS Radiation chemistry, Radiation biology, Biological effect induced by radiation
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