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1.1 R OR LR

ERBEE AR IR ER AN, 20+2e, ] Philips B8 X 44 Big/h
REKE4EN, FRJE 200KV, ELE 10mA, JEFT4E 0.5 mm, 45 1.0mm; [RAEZ 75 mGy #
WIRSS, X G IEpEEE 212 em, &% 12.5 mGy/min, #BARNHITEEL. NiL B
B 1, 2d &%E, BUS, Hl&paniaik, sSEBUEE/DRE SRR A TRE, BB,
HeAT & T AR T AT ConA [ B 44 Y 72 .
1.2 RAKREREHE

ANBITL S, B &ETEE, BTG RPMI 1640 B3ERTEMA, SR BB E i
% 200 BREMSIER&RMEER, WHARKESR 1x100/ml,
1.3 PREpf S & WAEEE - B % ConA REIMENZE

7 96 FLIEFERE, L0 50 w1 fREEN B, 100 £l REIREN Ach (FHE 25 2P EB),
50 4120 pg/ml ConA, HEMIEBENWEAT N ConA, jn50 pl 5. HiEEk 4¥75. T
5% CO,, 37°CHsETIEsEec6h g, MILpn 0.5 4Ci (1.85x10°Bq)/25 ul *H-TAR, 4k&riEst
6 h, UrdkminT 49 BSBE A 4RI . N 1214-Packbeta & 2h K I8 T80 00 £ *H-TdR A
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2.1 BERMETR

W& 1 FTRLES, AERE/ANRIBAR Ach £3RET, 5 0nmol/L MLLR, K H % MAES
B —EHMIIER; % 75mGy X STARERIRSTIE D%, M4 1 BB 8 ) 1 TR B Ach %
BERIE R B4R, {B{X 553 nmol/L AFESHIR (p<0.05), MATIHETF 0nmol/L Ach RS
e 40

Tab 1. Effect of Ach on spontaneous proliferations of murine splenocytes immediately
after 75 mGy X-irradiation in vitro Z+s (epm/1x107 cells) n=4

Ach concentration/nmol L-1 Normal splenocytes Irradiated splenocytes

0 133931164 1237741741

0.22 14999+ 3284 14165409

1.1 18198+ 3268(1 15263+ 2685

2,2 1597942942 13617 4-625

5.6 15956+ 747(H 14533+ 945
11.1 1805126101 15774419851
22,2 15797 £1789 13202+1391
111.0 16479+ 16221 14784 +2063
553.0 197741 2177(2 16338+ 1207(H®)

() p<0.05, Mp<C0,01, vs ommol L-! Ach
(8) p<{0.05, vs normal splenocytes with corresponding Ach concentrations

Tab 2. Effect of Ach on response of murine splenocytes to Con A immediately
after 75 mGy X-irradiation in vitro

Z+s (cpm/1 %x107cells) n=4

Ach concentrations/nmol L-?!

Normal splenocytes

Irradiated splenoéytes

0 13842+ 1455 126631569

0,22 143681439 12916+1218

1.1 151521749 1318041768

2,2 1628049241 14638 & 964

5.6 17007 +-1844() 15967+ 14130 "

11.1 174084808 161724+ 1827(D)

22.2 1930835911 17597 +1559(®
111.0 2015938171 18853 +2273(2
553.0 16721+ 3326 22936417402
2764.0 15151--2855 28956+ 5312(2)(b)

Mp<0,05, (M p<<0.01, vs 0 nmol L-! Ach

®)p<0.05, ®p<0.01, vs normal splenocytes with corresponding Ach concentrations

# 2 Fizs, Ach /N R B 4afE ConA 7 37 M B W9 /e, 3 ELYE IR 0.22~111 nmol L'
B 149, I %5 9 P2 B394 o 7T 384 o, 1B 5 YR BE (553 ~2764 nmol LYY R B (Rik FE iR I B, % 75 mGy X
SEMmINRE Al %], HE AchIRERR N, By ConA Kb in; 75 Ach jkps
0.22~111 nmol L™ i N, MM xS ConA Ry M EF X Ach ¥ EFIIE B AL, Tk
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WK (553~2764 nmol L™) I B FXJ 2 Ach 3R R IE % 40/l (P<0. 05 8 P<<0.01),
2.2 25 BHRXE

F IR, ELEFNEME Ach £ikEh, 5 0nmol L™ k%R, M4 5 EMEEHER
WemAa s, b 111 nmol L™ 4R IA R (P<<0.05), X 756 mGy X H4&4&BRH/NIE 14, %
I Ach ST, MalEEEZMEEHBPESE TR Ach 3k ENIES B Al (P<0.05 5 P<
0.01), MME/E 2d BB Ach ¥R 0y 1E H M8 40l K¥E

AT EEFYEE Ach EIREHR, 5 onmol L™ thik, B Ach B n, M
B ConA i 3 fin (P<0,05 8, P<0.01), %4 75mGy X §&E&BREE 1d, it Ach
HESE, Malaxt ConA RN EHE TN Ach jREMNEREMIE, TEMESE Ach {REK M
im, BRI EitE2d, HREESERE 1d 2R

Tab 3. Effect of Ach on spontaneous proliferations of murine splenocytes 1 and 2 days
after whole-body irradiation with 75 mGyX-rays z+s (cpm/1x7107 cells) n=4

Ach concentrations Normal Irradiated splenocytes
7nmol L splenocytes 1d after irrad. 2d after irrad,
0 1848543201 372851+6416(» 19550-+2841
1,1 1975043982 35956 +5055¢) 23054+3315
5.6 2076143814 33123+£4638(2 2278642407
22,2 21677+23180 39444 +6244(2 2156442137
111,0 23213+23879() 37785+ 54600 2081943850
553.0 1971244320 40971457282 2310412705

Mp<0.01, Mp<C0.001, vs normal splenocytes with corresponding Ach concentrations

Tab 4, Effect of Ach on response of murine splenocytes to Con A1 and 2 days after
whole-body irradiation with 75 mGy X-rays Z+s (cpm/1x107 cells) n=4

5

Ach concentrations Normal Irradiated splenocytes
/nmol L-1 splenocytes 1d after irrad, 2d after irrad,

0 30531+4678 3260415528 32849+5310
1,1 42782+11898(D) 46307147943 44452+ 8499(H
5.6 5515710210 64537 +23617( 62889 +7855(3)

22.2 57132+1141764 73048 +9773(3)@®) 74916112619 @)

111,0 73013+12740(® 80979+ 9942() 77914+ 09583(3)

553.0 77616+10068(3 118237+ 6551¢3(®) 106696 & 12845()(®)

Mp<0.05, Dp<0,001, vs 0 nmol L-1 Ach;
®) p<0.05, ® p<C0.01, @ p<0,001, vs normal splenocytes with corresponding Ach concentrations
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g KN, Ach IR /NFE NG E R IMAEEE T R X ConA RRziE, B3 Ach Xf/NELM 4
e 388 R 17 Lo — 7 ORI MRV o Lanme WRZERCY, I8 052 £ 0 30 R BB AR T N U PR
iR T R 5 kMR R B R, BA IR, Ach 5 T gufafefl, MR A
BRI EARL®, it T MM MAIR IR, Marlinski 34, kKRWRAEBEELS M
B Z TR G GRS TRER S AP 4 RE7R, Ach X 5% 415 2 B2 90 J 7 SRS o
25, RIERE Ach M EHBAIE ConA RN ERRMIKENBNEE, THEk Rattmak
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HBEE Ach IREN M, X ConA R iEhigm, HREAE, HFHE—SWA.

GREIESE, T5mGy X SHRESMRET MR, Ach fHERMEAE) KA ConA R iE
(ZE— R RVCE R SIS BT IR Al 1%, T 75 mGy X IR &HMHRE 14, Ach fE/NRE
Ml B R W AR R E N ConA M MMM, BH)E 2d, HARMERNELIHE, X
ConA R WM. £ Ach [ 5-HT! —#, E$ﬂ§ﬁ%ﬁfﬁﬁﬁﬁ*ﬁ EfEM, B
B4 SRk RS E S MmO ER AR, a5 e BRI REBER XK.

DIERISCIRIESE, /NI R4E S RE/NRATSIR ARG C, ERE, KIVNIRRS
&ﬁ%%%,ﬁCmAﬁfﬁm%ﬁT%ﬁ,ﬁﬁuﬂﬁfﬁﬁﬂﬁmﬁﬁfmo}% HRMIE

S EMBARNERARZIARRN, % 0nmol L™ Ach IE¥NMMST WM MALL
&,%W%%E%%@ﬁ&%%%ﬁ&AHCmAﬁEﬁMﬁEﬁ%%@%ﬁ,ﬁé%%%ﬁ
ZHE, RERLSESE 1A ARMEEINEER. LRERER, MBESTRER
SARBE, & FEATEARTERS, EREDEEAETARNSE.
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EFFECTS OF Ach ON PROLIFERATIVE REACTION OF
NHHUNEEWLENOCYTESRADDMHﬂ)WTHiLO“f
DOSE RADIATION

Zhao Yong Gong Shouliang Liu Shuzheng
(Department of Radiation Biology, Norman Bethune University of Medical Science,
Changchun 130021)

ABSTRACT The present study was designed to observe the effects of acetyl-
choline (Ach) on the proliferative reaction of the splenocytes irradiated with low
dose X-rays in Kunmin male mice in vivo and in vitro. The results showed that
Ach enhanced significantly the spontaneous proliferations of the splenocytes and the
responses of the splenocytes to ConA. But, the immune functional changes of the
splenocytes irradiated with 75 mGy in vivo and in vitro were different. It would
increase more in vivo, while less in vitro. These results suggest that Ach may
stimulate the splenocyte proliferative reaction and participate in the immunoen-
hanced effect following low dose radiation to a certain extent, However, the action
mechanism of Ach on the immune functional changes of the splenocytes irradiated
with low dose X-rays in vivo and in vitro may be different. It is supposed to
have relation to the change of the microenvironment of the splenocytes.

KEYWORDS X-radiation, Low dose radiation, Acetylcholine, Proliferative
reaction



