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1.1 LR FhFIsS4H

1A L A BT IR R MM Cs7BL/6 /NBLEL 105 H, 4~5 F#, TFHIERE 16.97+0.76g . 55
A AW B AN — XA, 435 H,
1.2 B9 AR R

Lewis i HI2 h b 1 R T BR B BedR it . TR ARG Tk H sk, 7£ 200 HE BN
LRI, BHERIRAIMEW, HaE.L, B, Bt AiEEERAN 9x10%/ml . BRAR
BT EEM 0.2ml(1.8x 108 ~40Aa)
1.3 BB

KRG EEEFTRI/IIE °Co v MR, AAEFS 24 FFEEHAT M N £ 5 BET, FHE
l4m, F1EHF 1.79mGy/min, FlE 75 mGy . HFBEASKIBE 15mGy, ELEME 5d .
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1.4 MERAEHR
141 MRk, K-F3HEE WA 204, BARTHELAIE 10 1304, TSR, BALFRE,
142 -F39BE 5 m s ENMRABERE, WMERBEFRE, REATHEE. FETHARX
THE R
MR =D MATHEE (g) - REETHRE (¢)]/ MBATHEE (g)x100%

1.4.3 §% NK s iE a2 5 WURDR BUBRAESE 200 B, FIMKEAIHMA BN (LB 1.077+£0.002,
EWER ) BRI, A NHy Cl-Tris BWH, F 2% /MEIME RPMI-1640 ¥4k,
FOFIA 37 CRE 1h . ¥ 1x10° 4~ YAC-1 4IM0ETF 1ml 3F3EEE4, A 7.4x10° Bq H-TdR
(BLEE 1.48x10'?Bq, ¥ JRFHAT)37 “C455% 2h . B 36 7L 0.1ml 10* MRISH YAC-1 408 (fE40
H) « 0.1ml 5x10° APREA AR (BN A0AR), BOE WA 50:1 . MR £/ T R iy 40 fa i e
AMARIEARXT /. a5 3 NTATFL, 37 °C 5% CO, 3E3E 18h . L L AN AW 4SOk 41 i 2 e
49% FERHAFURAR b, PIMROON B A ETEL
SH-TdR BEHR =(BIIBANAEFL cpm — BAB4HAFL cpm)/ (AN AIALFL cpm) x 100%

FPRYER R = R4 °H- TdR BHCR - XIRA *H-TdR BHE

144 THeEmpkd CD4, CD8 A-FR L 07 FEBMIRERBUIEE, FFETIEE. % 1:1.5 L)
¥k S PBS IREE, FMEAIMEA W (HLE 1.07740.002) 435 H AL A0R . ¥ 2000) 4%
AW L 2g/L WEE/ME LT B B B A %A Eppendorf B, FIIAYL Lyt; McAb B Lty
McAb(—$i, JEIRERIKZGBZEPFZE R, #E 30min, SR PL 3000rpm B0 5min , F HIFGEH
PBS BEFIR, FIMABRR S48 (HRP) PR AR IgG(ZH) . K% 30min /5, fl PBS B
BEBBHIR, IIASREK i (OPD) & Hy0, W 20min, HJEIIA HySO, &L, A Bio-Rad
RD640 BBAMYAE 492nm A0 E HRWE, FrillB# CDy . CDs /KFLA OD HERR.
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2.1 FRGABEERNETL

Tab.1 Average weights of thymus, spleen or tumor, and tumor inhibitory rate in

tumor-bearing mice (T+s, n=10)

Group Irradiation Average thymus Average spleen Average tumor Tumor inhibitory
fashion weight/g weight/g weight/g - rate/%
1 15 mGyx5d 0.072+0.011 0.283+0.088 1.4440.5612 51.19
2 75 mGyx1d 0.10640.04 0.218+0.035 1.76+0.73 40.34
3 0Gy 0.10840.04 0.285+0.103 2.9541.03

Note: (Dvs control p <0.1, Pvs control p <0.01

PaRRARERERE /DR E R ARERE . R 1R, R 5mGy BWRRSE, &R THE RS
T, mo# R AT ERMZETHE, £« WK, WERHEEAMELE BEEE
Fo BN 75 mGy RFH B R R /DREBERERETHER T Y,
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2.2 FHEESESE

AFE 1 EH, BERE 20d RS AEHEES/NTYRA, LHZ208REAMREREY
18, HTPHEEDEMTIE (p <0.01) , Hsl, BYHE REE HINEZR I HIEE] 40.34%
51.19%, PEEH 75 mGy F B BETXT Lewis B A K& B BRMHIEM .
2.3 | NK AiRiEEETt

W 2, M4E BETHRFFEAFIHN 15 . 60 M 75mGy i, B NK 40t SR B m T X
B, HEH LRTER. MRRESAERESE 1d, BN NK QIS BER TR (p <0.05),
@ ﬁg 44 B R ZE X KT, PR 75mGy B K R W BOAE B NK IS —ud
T

Tab.2 Dynamic changes in splenic NK cell activity post-irradiation (Z & s, n=5)

Group No.of Irradiation Specific release rates post-irradiation/%
animals fashion 1d 4d 8d 14d 20d
1 25 15mGy x5d 52.884+3.66 47.2042.49 65.94411.43 44.84+8.0 60.68+7.33
(15mGy)?)  (60mGy) (75mGy)
2 25 75mGyx1d 57.2242.13(3)  37.76+2.66 65.24:+10.52 53.4049.17 50.82+3.54
25 0Gy 46.721+4.73 40.164+1.96 60.94+6.50 51.2046.10 55.40+4.21

Note: (Y The numbers in parenthesis indicate accumulated doses, being same in next tables, Pvs

control p <0.05

2.4 LDR ¥ CD4 &KFEH) 250

Tab.3 Dynamic changes of CD4 levels in peripheral blood post-irradiation (T % s, n=5)

Group No. of Irradiation Values of OD post-irradiation
animals fashion 1d 4d 8d 14d 20d
1 25 15mGyx 5d  0.044+0.018 0.213+0.074) 0.056+0.016 0.170£0.047C") 0.294+0.099)
2 25  75mGyx1d 0.13040.029) 0.09840.044(>) 0.083+0.017 0.188+0.021(") 0.204+0.024(")
3 25 0Gy 0.04240.015  0.06340.017 0.088+0.038 0.379+0.144  0.41830.123

Note: Mvs control p <0.01, Pvs control p <0.05
CD4 /K FHFH 3 5 T RA BB ALK RE REMEE T MEAM (Ta) THEERMAEL, FAw
MFT Tr AU AEFEENR, K2 UFRREL. R 3 IR, R 75smGy B BRRS)E
% 1d, SMEIL CD4 KPR BERE, RIXTBE 309.52%(p <0.01), 55 4d 4R AKT-. 2#l
NQTHT% 4d( RFFE 60 mGy),CD4 KT 2R EFWFF, AXIRE 338.10%(p <0.01) . 5 8d LA
RS S BRI TR
2.5 LDR Xt CD8 W

Tab.4 Dynamic changes of CD8 levels in peripheral blood post-irradiation (z £ 3, n==5)

Group No. of Irradiation Values of OD post-irradiation
animals fashion 1d 4d 8d 14d 20d
1 25 15mGyx5d  0.053+0.008 0.160£0.047) 0.065+0.0247) 0.11940.0417) 0.296+0.073%)
2 25  75mGyx1d 0.158+0.034")  0.062+£0.026 0.07120.031) 0.164+0.020(") 0.319+0.059*)
3 25 0Gy 0.08140.020  0.05640.012  0.124+0.061  0.388+0.164  0.491+0.115

Note: (Mys control p <0.01, Pvs control p <0.05
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CD8 /KRB S AR, AT B fE T SRE4IM (Ts) TR Ak, 3 4, 23 B4
FEMREH 1d CD8 KT IRAL, (HE 4d MR Z XA 285.71%(p <0.01), 25 8.d LI H
BFPEEE B3 TR (p <0.05 B p <0.01) ., H54EIRHFHAR, BKMHASE 1d CD8 K THE
BEETE, AXTRM 195.06% (p <0.01), 55 4d PEEETFXRAH, HETIFRSFRHH 2R
ﬂ%‘&?ﬁﬁo
2.6 CD4/CD8 tE{&ERIEs 1t

Tab.5 The ratio of CD4/CD8 at different time intervals post-irradiation (Z + s, n=5)

Group No. of Irradiation The ratio of CD4/CD8 post-irradiation
animals fashion 1d 4d 8d 14d 20d
1 25  15mGyx5d 0.830+0.216() 1.331+0.271  0.862+0.298 1.42940.304*) 0.993+0.150
2 25  75mGyx1d 0.822+0.3111%) 1.581+0.342(?) 1.169+0.103®) 1.146+0.256 0.63910.068
3 25 0Gy 0.519+0.258  1.125+0.078  0.710+0.329  0.978+0.111 0.85140.210

Note: (Dys control p <0.1, Pvs control p <0.05
nEE 5 R, BREUGH B RETAE RS2 20d CD4/CD8 HEEX Rt BREALSN FEE—IHT
A LR s AN A ST XA,

3 W O

3.1 LDR X} Lewis iR K MR

SLEBFITIESE, Bisess /MRS — &/ N BEREGXT BEEM A T AR WER, R
RE BN RSN, HFES/NRERAEAR, —EEEHE T LDR BRI IREECR
HFRIRE RS, RELRBRLS /DB Lewis AN, 24h BEHUERSSERFAFR2SH
R4 75mGy . HRKXIAFHFHRE AT Lewis M =E T MHER, BEE 204 FHMNEER
BXTRAR B/, HWEREDHH 40.34% M 51.19%(F 1) . HX LDR ZE—E &4 T M i
AR HPLE, HATHEAR—, Anderson % 1 JA4 LDR "IENEBE RS, EHHHE. Jib
TR TR, ATTE BT EAL R, R AREE. MEEFES © 0y LDR
£ BB AR S RE AR T RER VR G TLBA, RRFRMER TR BB
TREANMER R .
3.2 LDR Xl i & R8 e A

LDR R IE HHURF= 4= B RRAE H, ErIHRERIL AR MR R, ATLRRER
&3 LDR MAR/NRER AR E THEREEBARIEM (R 1), (ENE NK 40HFE ., SHE
T HREAIMET CD4 . CD8 /KFK CD4/CD8 WHZSEMIEIRAAEL, 1380 LDR Xt Lewis
RS N S REVLRE = A T — E IR, (38 2~5) o X PR BBy B RINAEZ LDR B/
SRR RN E, W 75mGy FIEBK BETA, EREHE 1d LM NK AREEEEAS, HE
Xt ROK T BT sh (£ 2) . X0, AR 3 Rl AR BERIE 5 1 M5 44,CD4 K FEBEE T+
T R Tu A FTREZ BRI % 4 & CD8 /KT-5 CD4 4L AR, BIFER—B[a] s & CD8 KT
th 2 B EE S, XOFHER Ts AMZE0HE. HE AR R AL Ta M Ts BERN
HIVEREARRE, Tu >Ts, Tu 250X RET 309.52% M1 338.10%, T Ts W24 195.06% F1 285.71% .
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WA, 3 5 HERABIESN, FrARE AL Ta/Ts MERSAKRART TR, MR, LDR#
FOEYLARSNE ML CD4 &1 CD8 K F-FE, WiS3 CD4/CD8 W& EF, BT CD4 K b FHiE g
XF CD8 Fr¥.
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EFFECTS OF LOW DOSE RADIATION ON TUMOR INHIBITION

AND IMMUNOLOGICAL FUNCTION IN TUMOR-BEARING MICE

Fan Zhangping Zhu Bingchai Lu Jiaben Shen Xianrong
Lu Yongjie Zhang Hongyuan Pan Yan He Ying
(Naval Medical Research Institute, Shanghai 200433 )

ABSTRACT This paper reports the effect of total body irradiation with low dose radiation

(LDR) on tumor inhibition and the dynamic changes of immunological indexes in Lewis lung cancer

cell-inoculated mice in 20days. Results show that tumor inhibitory rates in single and fractionated

irradiation of 75mGy were 40% and 51% respectively, splenic NK cell activity was elevated in 1 to

4 days, CD4 and CDS8 levels on T lymphocyte surface were up-regulated early to some extent, and

the ratio of CD4/CD8 was risen post-irradiation. It suggests that under the experimental condition

LDR might lead to growth inhibition of Lewis lung cancer cells and immunological hormesis in the

tumor-bearing mice.

KEYWORDS Low dose radiation (LDR), Tumor-bearing mice, Tumor inhibition,
Immunological function, NK cells, T lymphocyte



