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HE AR MER &S (LDR) 7 & \LDR %S 79 & 18 57 X 18 55 & B 3 Bt
[ Ay A B R 36 WL S A TR YRR AR Y . 25 SRR F AR BRI - /N BB 40 A
LA 3, 2o [ A 3R R 3810 P TR 97 28 48 N i 285 /0 B REE 400 A 4% 45 23 b 22 22 45 (DP M) 1 A T
WA, SEEGESL, 45 5—15¢Gy LDR J& 2— 16h #B0] )\ /N BB 40 B FR 42 545 %) LDR i 577
Y. FSTEEA SR E TR AT A R (B IR R SRR R A, b
(3BT 2R BH L I S P AR U B0 A US4 AR T RE S LDR 5 S 08T A= B 1 R,

KR A REEN . ES Y. Y EE

HhES%EE R 8LL.O

H Luckey(1982)[1]%ﬁ1ﬁ%ﬂ§§55ﬂ'(bw dose radiation, L7 &5 4 ( LDR) .48 0.2Gy DA
TR RE RAZ 1S (LET ) 5851 ) P 3 AMIARAY“ XA 20% (Hormesis ) LA, [ N M35 %
WIHE T ZMARNR ., ERAI, XFIGERATE, X HEHH R LI TR TEd
MOSE5E A0 AR R ) B S s TP R E B R R R A e 2. HrAaEER 2 —1
KHER R, A S B R UGX LA AR ST 55 5 R AR WS G R AT T W
BRI
L1 3ezheg

MEVERRBR B /N B, PR EE 20— 24q, 95 M BE = Bg S shiy D34k,

1.2 RHIEEHFER

45 226(*°Ra) B TIRAEICHS, VIS 5. 84 X10° B, JEJETE b7y 16em MR ST X I, 5
M EHH 1. 0cGy /h,

1.3 EECENER

AL (cps — 1A, L), & BIS R E LB (s — 1R, Beckman, USA) , il /2
#r Z 4 (LKB, Pharmacia CosSweden) > AR IAMY (Wallac 1415, Pharmacia Co>Sweden) ,
L4 FERH

RPMI 1640 £73% % (GIBCO, USA ), PMSF (0 AEM TREA . Eilg), NI (1235
HE) TR RHIFFE T B M) - "H—TdR ,"H— Tyrosine ( 7 B BH 3525 b g )8 R AF 8 57) . C—
UR."CTdR (FEEHREBMO RO K.,

L5 mBAE
1.5.1 LDR %% =ty hdfed®am  /NRUBENLI SR IR 520 R B8 S 4, 43 e 20— 24°C

SR U B, 1963 AR, 1986 AN T R i bR S4Bt » Al AT BRI ARABHL
ks B W0k 2000—02—17,  f&[a] 2000—08—28




54 RSB S 50 5 T 224 %19 %

FMF % OcGy A1 10cGy ¥ BTLEIE ST, BETS 2h STHER A 2000 /N R 72 TS &0 U
I - B 0 PSS B RO 2 R A P 0T 5 F 4 5 T SR o D A P 4 2 R (RP ML 1640), 85
> 10min(2000r/min, 850q), #*_EiEWE. i 0. 0lmol PBS ZmL, FEATAHHE 11405 hnZ& 1% /K SmL.
WRHT EHE Zmin DAMSRLT NN, TR B0 S0 R, 72 W 35608 6 X107 R4 2mIL 2%
BN 4°C 324%™ (50m mol/L Tris—HCI. 150m mol/L NaCl.0.02%NaNs, 0. 1%SDS.
PMSF 100¢g/mL ) » ZEDKIA TR FE B B ME 20 0 Lmin 45 (875 R Bk | B 1) 7 0 S 36 BT DA Ay
SE - DABERS LA B A A5 I 58 A B R0 BB ) - AR AE = R 1A VR B OB B 2900 40min (12000g,
ACY, BB /N BB AEAIAE LDR 7 S4B TONVKAR 4 C¥ i

1.5.2 LDR #% 44 %iEen AHTdR."'C—UR."HTyrosine X\ H R EEALHY
B /)N G PG 4 L X2 90 2 440 P 2 AL B i 8% B A% R (DN A) B BB A% IR (RN A ) K B 7Y
& HRE FI LA B LDR 75 S =40t B 4N A S5 AL ORI AT i an IS B30/ BRI B AR U o) At
RPMI 1640 SLnffl 2y, ARG, S0y ag 2 41 1 4 B ARE0dl. 75 1 A
LDR 5 R BRI, BIEFREE S 1020/ MEIMFE 2 RPMI 1640 35373 2mLL, B 4H
HEG 0. 2mL (J40 M 2 X 10° A%), "H — TdR20ML (¥ & 2 22. 2 X 105Bq/mL). 85" C — UR
200 (MR 18.5X10°Bq /mL) . 35°"H— Tyrosine 20ML (¥R EE 22.2X10°Bq /mL), 1.2 414% 51
BN 0.01mol PBS LDR ¥ S~ #4R B O- lmL, 7€ 37°CIRMEEFR 6h J5. AN AmL
ZEAB K AT YR 2T 20 M K RO R B2 20 B Atk DB AE 49 AU BE RS LT SRR L BRI A AR B AR K PR i
SV = ABEIRIE &, oK Z WA [, JEME T LLANERAT TG N Optiphase Hisafe [N Xk
SmL 1, FARAS R W 1 N #5R DP M (Disintegration per minute, f:73 8 52844 .

1.5.3 #"ALDR #F HAENERHIAEE (1) KRFEFE LDR X %S W EWEE
ARz ANEREMIL A B 4 41, 43 31 RL 0.5 (10 15 oGy Fabt il & B8 4T, BGHE 2h 458 /) B
# LDR SR BUR . AEXT Y 20 M 15 5% 40 %t B2 ) 0.5 (10 15 ¢Gy LDR i 57 ¥) I3
3L 5 4. FiY'C—TdR 200L (W E 3.7X10°Bq /mL )45 N B3R /N FUBLATE 40 . W22 LDR % -
PRI LA M3 AL A RV E T . PRI R DPM . (2) LDR i 574 H S x HAE MG
Perysem . i 10cGy BESIE 2h fi45 70 LDR 5 S 7= BB AE A RIBLIN 7. 559770 0 6 41, %
4537300 LDR #5342k 0.0.05,0.1,0.2 0.3 0. 4mL. R F#H D5 H 0. 0lmol PBS
2 FYCTdR BB /N BUBIE4AH, I DPM, (3) 45 BB 515 A 6 i 8] 42 5L LDR
75 S AR Y TE YRR R 5555 B S 4L 43 AN O- Olmol PBS  10cGy ¥ S4B ST /5 2,
4 8 16h #1454 LDR %S F#32B0K 0- ImL, FIH—TdR 35\ B/ UL, 0 DPM
(4) AFEE IS 2 LDR 153 =Y =W G YR 520 . 2 5 BT LDR 155 = S B 1
£ EFT(10cGy » 2h) s BSUR BT A /N UL AR 40 B LDR 5 3 7= SR 0 i 4% . 1 39 £ /) B e e
AN BN DN A 100 /N L5 B RPMIL640 RE3 3 16m L. BN Ra J 7] 40 52
., 37°C, F LA 10y Gl LeGy/h) BB, BEHE 2h. LA 850g B0 10min, 75 E35W . UG
YRR L RTIR, 353500 2 41, 23 BN 42 & R B (kBB S FE ) 4 (9 LDR i 5774 0. ImL, FI°H
—TdR X\ B RFACH B4/ AL 48 2 DP M,

2 4 R

(1) LDR i3 = EM s AN A R ILEE 1, 3R 1l WL, LDR 35 S W0 B /) BB 48
A BB AR E L 5 9 M) S ORI 4 DNA (RN A S22 1 & B B R34
(%)) LDR RN BXTE S M A s e e L2 2. i3 2 BT L, AR 9 1oeGy i
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T S /N U A M PP AR R N ) S A A T

PN LDR AR AT 755/ R B 240 I = A 6 265 40, O ELAR B AR e S BV A
REFR BN YRR, & 0 K5 bR OcGy 45X IRA 10cGy 45 15¢Gy HSt

HA&41E DPM ¥ H B ENER,

Tab-1  Stimulative effects of LDR induced product on mice spleen cells
DNA RNA Protein
Control 70226.324-3814.87 7426.324-458.80 6487.354-384.44
10eGy 85687.10+3765.12 11827.254-823.76 7473.004459.25
T 7.07 11.43 4.02
P <0.01 <<0.01 <0.01
xts, n=6

Tab- 2 Influence of radioactive dose on biological activity of LDR induced product

Group DPM Percentage F P
Control 2398.73+309.40 100.00
OcGy 2584.53+263.64 107.75
5¢Gy 3093.07+315.40 128.95 17.61 <0.01
10eGy 3668.204482.43 152.92
15¢Gy 4032.60£571.52 168.11
xts, n=56

(3) LDR %S9 H X HAYEYER 2 L3 3, 2 Q K56, bR 0. 05mL 41 5%F BB 4L
0.1mL 415 0.2mL 41.0.3mL 415 0. 4mL HANLA K48 DPM (B A B EEZER

Tab-3 Influence of quantity of LDR induced product on its biological activity

Group DPM Percentage F P
Control 2022.87+263.52 100. 00

0.05mL 2136.004282.48 105.59

0.1mL 2569.204207. 37 127.01 33.32 <0.01
0.2mL 2835.27+285.54 140.16

0.3mL 3277.27+291.67 162.01

0.4mL 3561.00+216.63 176.04

xEts, n=F6

(4) AT E) 2R LDR 75 S 7 M6 HLAE DS PR 52 DL 4, 3 4 AT I,

LDR BAAIE 24,8 16 J5/NEUBAE AR 2577 42 LDR 7% %74, 3

LR B P4 0T 0 R /D ol R U

MR AL AR B R RRBCEY. . 2 Q ARE, BRI X IRAAR AN, HoR & 41l DPM fH15 70 8

FNESR.

Tab-4 Influence of LDR induced product at different time after exposure to radiation

on its biological activity

Group DPM Percentage F P
Control 38239.084-5839. 10 100.00
2h 48692.60+7136.01 127.34
4h 51954.934-7510. 16 135.87 4.55 <<0.01
8h 52737.0547438.10 137.91
16h 53190.4047772.21 139.10
xts, n=56

(, 5 Bk BB BE AN B K BE B LDR 7% S P2 M) D S

DPM 43 51 452783.6312234.28 )%
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55282.3506105.36( % £, n =6), PEMEL ¢ =0.94, p =0.05 , FIEKFIE /K LDR 7
S/ 4 AT RE 77 A2 LDR 55790 MR A WA EE ARG B o B E
5T

3o

IE4N Wolff 2P 418 LDR A Sk 4N & M E 94> 75 DNA KA R h &, IR 5
J& 1h JF4f. 6h D, SCRk[4 ]38 NRE 7. 5cGy B I8 ETIE 4h FT-HO0 m) B ik & B0 » g
M N I 2SR A s AW B A Y IEYE. AR S5 e/ B RR 20 i b 2 30
A LDR FE SR FTAE A A0, F00778% 75 Sk [ 6149 5286 i 52/ B R 5T A ik 2 40 B s g
7 FHODHEAHH & A= DNA A B 3E B PR SR AR SEBE HIESE 10cGy LDR BT 2h /)N
A A B AT IR A TEPERY LDR 55779, 344 T LDR S 2 325U,

HATAH—TdR X DNA.""C—UR # A\ RNA.’"HTyrosine $% N\ (4 i # LDR 7%
SRR H AR AN R A0 R 0 R E R . P AR A iy 2R AL A AL R bR
O B T S RO 2 A B e AL 3 R R o 3 B R & AR A 224K AT DA MAS B ek
BNV AIRE ). SERAIN. 5 S P SR O RT /N BRI 20 A A e A A FH R A R E L ( p
<20.01), B40M DNA RNA J 8 B0 & BCBxt B8 20 43 4R & 22. 0194, 59. 2696 J¢ 15.
19%0, AHFFRAE 5L RN A $4 2508 3 S d5c » T A5 200 M 43 55 T 1) 65 6 B -5 K 380 43 400 B A iy 24
Hia S5 AR AR A

£ LDR 75 3 7= A= TGP N 2 A0 SE 38 HUE SIS, 5 — 15eGy 247 0] 375 5 /)N BRI 40 Af =
A IR YRR S B T YERE LDR 705 00 34 i i 584 00, 5538 % ) AW %X LDR &
I RN ) D B LA [R] S AL B 5 Y R A0 B S O (B OcGy 4H) B2 AR [R] Fh S0k B 4 A 4 Ak
R AR E ST Lo BV, ALREMEE T 10cCy 17551 F= ) $E UK A &
5ROV E KIARBOEAE 0. 1—0. AmL Y5 A BE A &34 LAY RISy g K, FFE
ARSI RIE ST, FR ST IR 2 16h 0] /N BRI 40 AR BG4 RS VERY) LDR S, (B
RS AR B R RIS S T 2 L R B E R

Sz LDR AE T B bk /N BUMBE 40 i 4 T LDR 55774 5 0 e L) g e
SR (LDR 5 ) 80 2 3 ok B R U8 0 DO RE SE Iy ) A T AR [H] . ASSEEGAEAH A LDR &
(10cGy ) PR HMFE TR B A =W HE W IR Y SRR FR ST U5 509 LDR 5 57~ AH LE . X B 41 A 5%
WIS EER T e B EE R,

FATA LDR W37 W $2 B (10cGy » 2h) #5647 T B A, 25 2R & I, & Sephadex G —
100 ¥EfIELE (Pharmacia LKB IKEJZAT 255, pH 7- 2, 10min/ 2043 ) J5 BRSH4H B0 T i 1) 45
2 WP (DL 1), XTEERIER E - S SR S - 4 4 #EAT SDS — SR PN M IR AL Uk LTk (5
VR E 620) MR H I /TR 290 76.9—110.0 KD( 2K Sl il Gk 3h) ., #—5H
Folin— Byl 7 6 W/NRRAEZEM LDR B S W B EQ & 8. 4L 8K, 0,
10cGy 7 SR 5T 5 /N BRI 4 A B 4R BUR R &8 (v s )35 3066. 671468, 81 g/
ml J 3686.674652. 221 /mL, ) HraE (& Bob 613. 331213, 421 /mL, A9 5 MEA S &
fty 16.63% . FEATIAJ LDR % S 7MW 00 AR08 4> AT AL /& LDR i S/ Bt & 9T, LDR
HFEAAREN LDR BB EEA . R8N LDR Fris iy B s R R BE2S, X g2
5T RS A R . SCHR[ S T Ak B8 A R B RIVE A 20 i IR - A 2
S BAG S A RO RS IR T TR F, BARAGVE FFLELE TRk I o, R4k, A S By
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Fig-1 Sephadex G100 filtration of extracts of mouse splenocytes
pHT7.2 0. 0lmol/L PBS elution, 10 min and 2.5mL per fraction

(a) Radiation , (b) Nonradiation

s B MR TRA VIS S R LIS VEIR S 55 S AL 21 it I ) S B8 R A 2 BT A
FERSHIN B 0 A= P A S 38 Hh il 45 175 S M SR BURS , BRATTEA O0- Olmol PBS AU 4H A2 2
R (PR BE PMSF » SCHPPITldE i85 5 45 1 7 B B A b 75 S 8501 400 M SR A i P 45 5 57
Yy AR - LUL-F-R A B IE RS S, Rl REM R F5 HAEMI TGV, AR FER K
BURAEF( LDR 557 A=W IEE O AT T s (R A7 77 3N 4 e, ok — 220 [R5
i 20/ W 3PN

2 £ X M
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LOW DOSE RADIATION INDUCED PRODUCTS IN MOUSE
SPLEEN AND THEIR BIOLOGICAL ACTIVITY

SHEN Wei SU Liaoyuan
( Department of Medical Radiobiology, Suzhou Medical College, Suzhou 215007)

ABSTRACT  Low dose radiation (LDR) induced products were extracted from mouse
spleen and its biological activity was preliminarily detected. The mouse spleen cells were sonicated
and the induced products in the lysate were obtained with centrifugation- The method of radioac-
tive isotope incorporation was used and the DPM as an index for evaluating the biological activity
of the induced products, To investigate the possible influences of variant factors on the activity of
the products. tests were carried out under different conditions: different time for extraction, dif-
ferent radiation doses, different volumes of extracted products for stimulation, and different radia-
tion modes- Results showed that the transformation ability of mouse spleen cells was significantly
enhanced after stimulation of these cells with LDR —induced products- And the above — men-
tioned changes in experimental conditions could influence the activity of the induced products to
different extents- It was indicated from this study that the active LDR —induced products could
be extracted 2 16h after irradiation with a dose range from © to 15¢Gy . and the effective compo-
sition of the induced products maybe belonged to newly synthesized protein-

KEYWORDS  Low dose radiation, Induced products, Biological activity
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