W Bem
20074E 12 A

BB RAESBEHIEER
J. Radiat. Res. Radiat. Process.

Vol.25, No.6
December 2007

X Gt E7 B %%\ xRS A K B 48 B RY % e

B ka gERE' BEF' B4z’ EMR?
'ChEREBERYERRA 2M 730000)
AHMEMMBRE 2M 730000)
APEMERMEER LR 100049)

BWE T IFEERRESKENT BRI A MEYERR, BNT X HEERRSY BALB/c /) BAERE
EEMEW R X SRS S B AS,H 1 XIS 0.07 Gy, 2 /58 XS 0.08 Gy 3t 12 d, /&= 0.2 Gy/min,
REFERO0. 007, 023, 039, 055, 0.71, 0.87 M 1.03 Gy RIER#, Wit 24 h FHMm, ARXARIUR
WIMR P g AR ARG TR L. SRR, SMEMKBARRBIZ 039 M 1.03 Gy Bf, BEMHAE
G/M i, ¥ 0.07. 023, 0.71 #1 0.87 Gy Bf, BFHMH7E GyG, #1; MIRFELHE REVAR MW, &
0.71Gy R} A BIM{H, 233 X HREFRLFBH/ NG, T3IRMEMKEARAMMFT LARESL, &

BRUEFHRE, ARRAERRE—ENRY.

RN X HREKEH, SAAMKELHE, ARERHEL, MR

hES%E8 Q691, Q782, R818.74, R392.3

ERFAET, B FEXRE FTRHEABRAE
8, HPREXHNBHEERRTFRETF, 85
WIS 8SHIE T 14%HEH 1% EE 7Y,
B SR —SREENHRGEELERTET-Y,
EHBGMBPEERNFR AL EFENRR
YR &4 T HTY, MR RBEE RS xt
SR BIRBA B>, BHIS RAKRERA £ %
AP R R REHRBEENEM, &
BEARM R BB A B T B 7R T LR BB )
Ak W, RO T 25t X SR WL S BH/IR
Ja, BI5IESME ke R T LB & 4 A
b, FERETLHFEY, ERHAERE— TR
. LB UIFIEHB P M HR TR
— IR KR

1 WE#AZE
1.1 XRzh%

TR AMRF BALB/c /N, BEMER, {0,
ALRE, hE20+1) g, HHREEFPETRB
YRR BOREE, BV N 8 HUESH 6 1, MM
B¥), XTRAH. 0.07. 0.23, 0.39, 0.55. 0.71. 0.87

M 1.03Gy 4H,

12 FESRH. SRR KE4

WEHAESBEEEEYTIRERREZER
22 7)), B4LIVE (Propidium Iodide, P4 H E#§4Y)
TERERARFAERATE, PBRELA MK (Phosphate
buffered saline, PBS), FACSCalibur H=X41}{X(B-D
7))o R PRIMUS RIE It FHE N3 2 ek
K 6 MeV Ry FRF=4H X HER BB
TE5ZRER. BT IE(Source to surface
distance, SSD)J7 100 cm, %5 1 KB4 0.07 Gy, T
Ja 12d §X R4 0.08 Gy, 7/B#N 0.2 Gy/min,

13 fARBAHECHME

FARMKTNRE T B 240 )5, /NRIR
FERCM, WM, FRIEE. £Mmns%ki PBS
BE, BOGET 2 oL KELEK L, BHEBE
B4.0>J5 (3000 r/min, 20 min), B HHKEMHEZ, PBS
Bt 1K, T5%MTRERE . FHR2 Pl R/ G
WA T, KK 488 nm, F FACScan ¥k
R 1x10° 404, Modfit3.0 3 #4347 4a K R #a
FET-HAE AL

ERARHEEE(10675151). HRAESPEERPIFEI B (2GS052-A43-008-02) . T EH B 3 2L 2003(0040602

XBO)3E B

B—1EE: W W, &, 19814F | A4, 2003 F£HEV FRILMHRE, BhPENERERYBRRMERSLHRL,

E¥yEt
WHKE$H: D) 2007-05-08, #E 2007-09-25



Hoy

14 HKithxk

BB “Hi¥asd” B, FESPRABERK
HENFr, A SPSS11.0 Giit 841 Origin7.0 £
E#%H.

2 HR
21 ShEmMHEBAMEBENTN

A1 i 4 B2 4 AR A 3 B 7E 0.07 A 0.23 Gy R
RAHRT, 7 GYG, fAm; 7 0.39 Gy R
HART, G/M HHAMREBEEM; B 0.55 Gy
UG RBESNET, S $R05ME ik e 4 A%
REHBER; 7071 71087 REEHART,
A LM E GG, #; T 1.03 Gy RERESH
FRT, MEEXHEHBE G/M B,

22 MEhAKBEBNTECEL
A A MK BT T 0.39, 0.55. 0.71, 0.87

B WE. KRREZKEH/NRINE DM EARMES 369
103 Gy REEHRBRTAEXEKYM; BE
0.71Gy BAP R AN,

3 T

/NRZT X SR ELERST, SMNE kB 414
B FERAZE 0.07, 0.23, 0.71 /1 0.87 Gy i}, BFHH7E
Go/G, #1; 7 0.39 1 1.03 Gy At , BiFH#7E G/M #i;
WEHARAMTREE RER RS MTEM, &
0.71 Gy BEARIBELE 1 FE 1), XFHARKIF
¥ 0] B8 55 40 £ 48 5 U4 (Hyperradiosensitivity,
HRS)F1$E 1YLt (Radioresistance, IRR)H X . 4l
SWERSI T B<0.5 Gy, SRRMBBHBE Gy/G,
ot A A FE - B R B A s, #EARSE
ke, Y45%Ri>0.71 Gy B, GyG, iR T-4
MRS BERL, HERNERFSRETLHE
RGO 7E (R R, HRS M RAE ML, Rt
RAEKARENARBPEHEBAET G/G H, BF
FIRAHI, RR FREERKOER, SHHEM

Table 1 Effects of continuously fractionated X-ray irradiation on cycle of peripheral blood lymphocyte (Xt S ; n=6)

Doses/Gy (GyG)/% S /% (Go/M) /%

0 88.34x1.153 5.50+0.824 6.61£1.248
0.07 92.30:0.900%** 2.010.206%** 5.69+0.825
0.23 91.13+0.768* 6.02:0.719 3.8410.975
0.39 83.96:1.464** 4.32+0.787 11.73£1.386%**
0.55 90.62+0.332 1.55+0.187%** 7.8310.441
0.71 96.193:£1.003*** 1.05:0.063*** 2.76:0.981*
0.87 95.90:+0.366*** 1.19£0,314%%* 2.920.376*
1.03 88.83+1.360 2.480.409%** 8.68+1.409*

*P<0.05, *°P <0.01,*""P <0.001 vs. control
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Fig.1 Percentage changes of death of peripheral blood lym-
phocyte in continuously fractionated X-ray irradiated
mice (**P<0.01, ***P<0.001 vs Control, n=6)
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ABSTRACT For estimating biological risks from low doses continual irradiation, we investigated the effects of
exposure to continuously fractionated X-rays on murine immune system. The BALB/c mice were irradiated with
0.07Gy at the first day and 0.08 Gy/d in the following 12 days at a dose rate of 0.2 Gy/min. The peripheral blood lym-
phocyte cycle and death were determined by flow cytometry at the cumulative doses of 0, 0.07, 0.23, 0.39, 0.55,0.71,
0.87 and 1.03 Gy respectively. The results showed that the cycle of peripheral blood lymphocyte was arrested in
Gy/G, at cumulative doses of 0.07, 0.23, 0.71 and 0.87 Gy, and in G,/M at cumulative doses of 0.39 and 1.03 Gy; the
percentage of death of peripheral blood lymphocyte was ascended with dose increasing, and reached the death peak at
cumulative doses of 0.71 Gy. The results suggested that low doses continual X-rays total-body irradiated could result
in changes of cellular cycle and death, and some damages to immunocytes, which accorded to linear square model.
KEYWORDS Low-dose continuously fractionated X-rays irradiation, Peripheral blood lymphocyte, Cellular cycle
and death, Mice
CLC Q691, Q782, R818.74, R392.3



