#5245 4 M
2006 5 8 A

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

Vol.24, No .4
August 2006

N
’

FRANEyHEBFOIREBHRBE T T ST M %

BR OE B EE2l XIF
CRABE SRR O SHT B FHF 5 LS 100850)

WE MRS SR O S AR, PUE 6—22Gy HEUR A Y (AR AR LN i 2 SR °Co y
SR IRUR SR NI, WREEF LA, — DGR 52hy 68h Al 72h WOk . THEON () 54 S+ 5H,

PUREAN [R5 R I T Wy AR 2 5, UL R 8, A e A B R o PR S S D) e R0 i 2 AT
Ee SERRRWT, KR BN J5 758 A K AR B R I T, 52—72h FRATA R O PRI AR R T W] B 22 5o B
PUL IR 5N, 2R T A5 M P AR Y=-2.269+0.776D-7.868x107°D?. £ FHik i UF 45 F vl 5. AWFIT ¢
YGRS T 6—22Gy MUN Ja G ORI R R it 2 S BT Re s TR R IRUR  f vRE sl 7R A S g gt 17 T

AR 7%

KR RPGIE y ST, ROk, RO 2k, SHOREAN

FESES  Q691,Q23, Q27

H M 20 40 60 44 Bender 37 T Y a4 ey
A2 AR BTV LCR, AT CAE ] T VAR HL
ARSI TS, RE T SRR
Ae B4 (Linear energy translation, LET) 4= &)%)
R o AR ARG T A P 1) ] = TS a R
Fv HL A EPR A I = S5 AL T S H I
et P EAR 7RO 2k, JFAE s 5T B LAY

(IAEA) HIHZRPMR T, 2T I 5256 % ) (1) L
S, SR, 4K 2 B S AR N 34
1 5Gy LA, A4 I JCHRT R0 FRl 1) G (A i AR
UM, FERBE TR E S T 6Gy
I, 90K E 40 B S ) R T LA SRAS A2 4 1) 23 T 4
JHd.

Bl ] o sz 2% T2 38 RY [T 710 0, B S 1))
ZARH, SRS SN R AR, DR O DU A
DLAT 0T R () S R AT TR R A, M
PEAECAPRAE,  JUH Y50 S 8 i g BRI,
2004 47 L ZR 5% T IR R AR R 1 U S, DR Z)
JSE 2R S SR TR A S A . 2T DL BRI,
R R ROR R R () AR P A A ) R, AT
AR NIMEE S, T 6—22Gy JEH G Jeafixl (£)
ez AR RN 2, JF I E W AN R AR
{18 PP K1) e onS T 2 RV 1 BB AT T B E, &5
REw T

“IH7 FRAMEEE (01L019) ¥iBh

1 #rRfnAE
1.1 MEEREE

MFER B 2 A4 R 5 L A IR I, PR
(24.5£1.5) %, JMAISWELT, TN AR TIT AT =
FILWEGRTT, ARSI A R A A
ICREERMIKL 20mL, FFERPUE, P22 7034E 8 4> 10mL
TG TR B FE IR N, B 3T COKMAR T, HE 2% UK

12 A

BURIE A AT “Co y ¥, HIEH 2.0Gy/min,
a5 7 AN AR 3T CORKATAAE T IR o HEFR IS %e
BRI, B 5h 64 8. 104 12, 15,
18.22Gy. M5 MFE S RIE 37 CHEFRAA R E 1.5h.
X TR BRAN RUR A1, A4 1 U 21 58 42— 30

13 IAEFRERR

BEE G A A 2RSS, MANEH
20%/NF IS 1) SmL 1640 35323 b, BRI 20 o
0.5mL, [A] In A& &1 H ] PHA (Plant hematocyte
agglutinin, FEAIMIRELE 2D Al 2.5ug/mL BKKAlI
(ZKJE 0.015ug/mL), 37°CHEIGE IR . REFIE 5%
52h. 68h fil 72h = ANKEFRINA], AEISR] AU R 40
2—3 . Ay ARG, ERUKE. [, ATk

AR BRUE, Z, 1956 4F 9 JTH A, 1982 SEEL T IR N BE 2 Bl B 2 b, WFSE0E, RSN SHARST E W R AT

Wk H3H: IR 2006-03-16, &R 2006-05-10



242 WEMASEN LZE %M

24 %

HH, 10% Giemsa 4,

14 AR AT AR LU &

P T FE R TS, WEL . &
i BRI ] AT AN B Bk B 200 A4S HER
T Z A5 22 pi RS, F 1 N5 2200 (i) =2
ARG 22 35 (dic), 1 MUFE 22 fi(tet)y=3 MRUE 22 1
AN 225 (pen) = 4 ADNRUE 22 5 284, K4
AR 0 S XU 22 i AR (dic+r) o KRN
SN TR RS R I (0] A 45 b AT o LA Rt AL
PR SR s =X . b X O dictr $H L n
oM A B B IR T R SRR R S
SINTEAEE, N 20 DNECE T RE R Pk fr A, JF
P B v 25

1.5 FEHGUEMGER L LR

FHBALA P 70 R0 a2 ) 1L 48 5 7 A U T i
I H A A e g T sz s st T A =
5T, HIRE R ESORIEAT R, 56Ul th 2k ik
;H_: R
2 #R
21 FIERNHMEUE

H 2% 7 B A AN RIS TRD 2 M 4 3 (L6 1

"L, 15Gy L BRI B4 M BoZ sk 52h iR
EARERIAT T T AL, Tl T K IR I (]

Table 1 Cell numbers analyzed at different culture times
after 6—22Gy ’Co y-ray irradiation

Culture time
Dose / Gy on 6gh h :)(t)a;n::ell
0 200 — - 200
6 200 200 200 600
8 200 200 200 600
10 200 200 200 600
12 200 200 200 600
15 68 200 200 468
18 100 100 200
22 100 100 200
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Table 2 Frequencies of dicentrics and ring after 6—22Gy “’Co y-ray irradiation

(dic+r) / cell

Dose / Gy

52h 68h 72h X +s
0 0 — — 0
6 1.975 1.905 2.105 1.9950+0.0577
8 3.560 3.870 3.455 3.6280+0.0777
10 4.800 4.820 4.510 4.71004-0.0886
12 5.905 5.555 5.630 5.6967+0.0974
15 6.600% 7.800 8.140 7.970040.1412%*
18 8.710 8.970 8.8400+0.2102
22 11.080 11.110 11.0950+0.2355

*There is marked difference compared with results of 68h and 72h, ** The average value of 68h and 72h
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Fig.1 Dose-response curves of dicentrics and ring at different

culture times

Dose / Gy

Fig.2 Dose-response curve of dicentrics and ring after 6—
22Gy “Co y-ray irradiation

Table 3 Dose-response equations of different culture times after 6—22Gy *°Co y-ray irradiation

Culture time / h Range of doses / Gy Dose-response equations r

52 6—15 Y,=-4.918+1.400D-4.177x107D? 0.999
68 6—22 Y,=-1.927+0.726D-6.386x10~°D? 0.995
72 6—22 Y;=-2.351+0.778D-7.585x10~°D? 0.997
52—72 6—22 Y=-2.269+0.776D-7.868x10~°D? 0.997
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Table 4 Biological dose estimations of accidental exposed patients

Accident place  Patient Analyzed cell ~ dictr (dictr)/cell’  Dose data / Gy Dose estimation / Gy
ToKai-mura A 78 903 11.6 >20! 23.5

(Japan) B 175 537 3.1 7.4—8.3 75

Jining C 200 894 4.5 8—12" 9.7

(China) H 13 119 9.2 12—25" 18.1

* 2 LR B S B Ak 2006 458 6 014

3 g

KHHLAK, e o AR ey AR Ak 55052 R 5 1) Y T
KAHBAE SGy LA o Rl K, AT e
W10y 24 4n  Eid >, i B 22 W 4N i 7R B A
Y M 32 2 5SmSR S ) 5T, AR
T AR AT A% A0 M 38 24 S K 5 57 1 R] P 5 V2R AR
RGN s [N A A g, DAYsb e
BiRZE. 15Gy LA BRI 0504 40 i 2508 ik 3
600 >, 15Gy BA bz /DA% 200 A~ (WLER 1. A
()84 B A G R E r 1978 0.99 L E (W 3), &
WG RS BEAR AT oAb, el as bt ih i ik
Firh, SRR T A Fgm R g, g A e

SR E . WS HfE I ) DUAIRTS 28 1 IO 41 B 1
RiFR )55, DUORIE S 38Rt B — 3k .

A B b A= P 7 A0 5 1 4 B 7 7 v
AT 556 AR PR I g D W a5 gL a3 (5-FPG), H
e Tk el My Hgn A2 . i+ 5-Fdu 5%
Z iDL e A — e R, Tl
BB, o KH RIS AT o i 20
80 AEAR T ST FFUf SR FH 4 A in A Ao B2 ROKAIl ok
BELIBT 40 B st N M, 3R 79k, 405 FPG vEsTEL, 7
&R OKANZRKREEEH T 5% 48—54h, nJLI3R
RIEA A My B0, B 24H0 83 n.
RAEHOKMNZBEIREX G OmKESH —eim, H
T YIRS A MR AR I HEN o AN SRR H 3.



244 LA R/ I [ N $24 %

EWE 7, I H ER A T AN ARG R I ) fr ey A 22
Sto BHERE, R R R SAT TR 52—
T2h (RIS S5 R 2 . T B R R
YA 240 R, RIIEIR, U M KR IR
B[] A BEIRAT AL B5 11 M A . DL 15Gy HagF41h
B, HORREFE S2h vl AMHTIIAN AR, iR 68—
72h WA LASRAT A 2 e i i (LR 1. BIE4E
KEFFRM 42 96h, B4R ATLAAFEI S 72h AHIT (4L
AR AR G5 R ORISR B

h T 56 UE BT 2 A0 R LY I T AT
FH H A ZRIEAS R L 2R 5 7= S MO A B30 45 AT
T WA . 76 455K AL 3l h, Kanda 2] PCC-R
JrEFIRAE Normam 2505719 1.9MeV X § 4k
30Gy FST3 211 dictr 45 AN 4 22 IE 1)
AR HIEE] 20Gy LA LA 8Gy A4, ASCHIHi#
A E RS I AL (R 4. T TS
Mo, FFRREE KR, HRT 5Gy FIER
N R AN, A EE R RIS, 5 AR LA
KA BRRERR R AN KA o T o 4 7053 ik 4 P 71
A RN AR LR E L (GR 4). IEB 6—22Gy
FIERN 25 7T LU T 6Gy BAF R v IS4
YirlEfh . 5Nk, XM IRE NS %
ek, ‘S IUER TR RrESE R H A A3 250 o

S 30k

1 EHEE TG, BRI R dbat R R

HiRR AL, 2002. 18-25

JIN Cuizhen chief edit. Radiation biological dose
estimation. Beijing: Military Medicine Press, 2002. 18-25
International Atomic Energy Agency. Biological dosimetry:
Chromosome aberration analysis for dose assessment—
Technical report series No 260. Vienna: IAEA, 1986
International Atomic Energy Agency. Cytogenetic
analysis for radiation dose assessment—Technical reports
series No 405. Vienna: IAEA, 2001

WP, W2, Ty, A5 P ERES D, 1993, 2
(3): 107-110

TU Kaicheng, CAO Zhenshan, YE Changqing, et al. Chin
J Radiol Health, 1993, 2 (3): 107-110

Hayata I, Kanda R, Minamihisamatsu M, et al. J Radiat
Res, 2001, 42 (suppl)

Murata H, Akashi M. The report of the criticality accident
in a uranium conversion test plant in Tokai-mura. Japan:
National Institute of Radiological Sciences, 2002, 29-32
VRt sKeF. SESRIYT, 1985, 5 (5): 457-460
CHEN Deqing, ZHANG Chaoyang. Radiat Prot , 1985, 5
(5): 457-460

Kanda R, Hayata I, Lloyd D C. Int J Radiat Biol, 1999,
75(4): 441-446

Normam A, Sasaki M S. Int J Radiat Biol, 1966, 11(3):
321-328

Establishment and verification of dose-response curve of chromosomal

aberrations after exposure to very high dose y-ray

CHEN Ying LUO Yisheng CAO Zhenshan LIU Xiulin
(Institute of Radiation Medicine, Academy of Military Medical Sciences, Beijing 100850)

ABSTRACT To estimate accurately biological dose of the victims exposed to high dose, the dose-response curves

of chromosome aberration induced by 6—22Gy ®°Co y-ray were established. Human peripheral blood in vitro was

irradiated, then lymphocytes were concentrated, cultured 52h, 68h and 72h and harvested. The frequencies of

dicentrics (multi-centrics) and rings were counted and compared between different culture times The dose-response

curves and equations were established, as well as verified with high dose exposure accidents. The experiment showed

that the culture time should be prolonged properly after high dose exposure, and no significant differences were

observed between 52—72h culture. The dose-response curve of 6—22Gy fitted to linear-square model

Y=-2.269+0.776D-7.868 x10~°D? and is reliable through verification of the accident dose estimations. In this study,

the dose-response curve and equation of chromosome dictr after 6—22Gy high dose irradiation were established

firstly, and exact dose estimation can be achieved according to it.

KEYWORDS Very high dose y—ray, Chromosome aberration, Dose-response curve, Accident dose estimation
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