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XRA ASSE, BHCRENERN, AElkfE2, NKARELE

BRSNS R N E S A XX ANEEREZ—~. ASEH
(Polysaccharides of Ginseng, PSG )75 Ml iR V=5 o FETh BRI /E Ao ARSE B 533 R ST RT
BANRBEEEHASEE, UETENZRH/NRBEEZARITE., BEKREA fgxt ConA,
LPS S MIAR AL, ConA i IR 40 M= 4 IL-2 {9 &k J1 & NK fRin g R E20H,
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1. XRHY

FRAKR LB IR 4 R BALB/C /N, M, & %] 18—228, KidL4Jh PSG AM
3 R4,

2. BYHE .

BEAES: 4d, S PKRBERZES PSG, ik 200 mg/ke k. M BAEHRALGTETSH
ERTRAERSK, 85d HANMRNES X §LBE,

3. MEteRH

FIFA Phillips IF X SR BT YL SRS, BE200kV, B 10mA, jEidiR 0.5 mmCu i
1.0 mmAl, FR¥LEEE 50 cm, FIEZR 0.29 Gy/min, -

4. Mp4RaRS ConA 1 LPS R B0 FE

AN AR TS TR N, B TR E B A AR R, AT MR IREE DY 6 x 10°/ml, ConA IREE
% 10 ug/ml, LPS JKEFH 40 ug/ml, F 96 AL PEIEFR LEAEMA 100 0l s kLB
B, BHRLEEENR, AMLBE, RIMA% 100 1 ARBEMEREKR. =848 5R, 37C
59%CO, 33 R rh 3% 72 ho £ L3537 6 h G AN 1.85 x 10°Bq/20 ul/°H-TdR. % k 4R fn e
SR T 49 RVE4E L, F Tri-Carb 464 CD # & ZhiR QL E *H-TdR £\ &E, %4 RLlcpm
HER,

5. RR4BRl IL-2 g4 R EiE M
(1) IL-2 4 24 FLERERR, BN 1.0ml 3KE 5 5x 10°/m] B 4mia Bk 50 ul
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«(**/J 100 p.g/ml COHA, 37 5VC0 EIERTRIE I 28—30h, B L whES IL-Zo H‘(_L?
RIE SR - 20°CHRAF, BRI DFrIURE R,

(2) IL-2 % al% CTLL-2 Mgtk IL-2 &innfa, CTLL-2 40 i A= 4 kA& iy 5k
A IL-2 R, DRGSR IL-2 Rfidk CTLL-2 Gy 3R 4mil, FIESFmBt 3 ik, F
96 FLFRHESHIR LB ALMA 1 10°/50 wl 40K, 50 ul #4_Li5WEA 100 Wl Hr320, % BRAL Rim
A 1x10%/50 pl #ifiadn 150 pl 353K, RN LER, =818 5%, B 37C, 5%C0, 34
M 24h, RIFIEHFT4hEIINAN 1.85 x 10*Bq/20 wl/*H-TdR,, £ 3 40 Jla by 52 28 e 25 4 e,
IR E *H-TdR 4 N &, 4R 1L epm/1 x 10*°CTLL-2 &R,

6. NK ZBpaiEiE e

PECERTAIME N 2k, NE4ENEEIRRES 24 h i) YAC-1 400, B35 IKEESD 1 x10%/ml, fuA
7.4%10°Bq/20 ul *H-TAR F 37°C,5%CO, 3 e 4 32 4 h, IV, F 15551k 3 Wk IS Wik S
J91x10°/ml 218, AR AnaIRE NRERAn i, WATIRE R 1x107/ml, F 96 ALV RIFEHMR L
LA 100 Wl B30Y 4@ iR e, BRNIEAmEILImA 100 pl R, = 1%, B 37C,

5%CO, Mk 16—18h 5, LA ddemia, BN M%) E) cpm &, #AR

BNK IS i,
2 i B4R cpm £ ~ O + 1) 4l m
SH-TAR & Ji 2 = )JﬂﬁiﬂEHH[LE’JC%HEE&E_,_T]{?L;":I‘IPMH}]__E‘LH*JCD - X 100%
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1. PSG R X St Mab) RIIH SR a5 1
FRAE XS RIS 24, NRBEER SR T CRBOLE 1), 75803 mATH,

PSG ZH/NRIEBE A AP B S T B4A(P<0.05), HH & &KX F3.0Gy i, PSG A A
AW ERB /N,
Tab |. Time course of the changes of
splenocyte in 2,0 Gy X-irradiated mice -
Splenocytes ( x 107/spleen) ?,*
Day PSG Control I
x
1 4.86i0.41' 3.49+0.29 g
3 7.75+0.64"° 5.591+0.47 §
7 8.1840.69 8.70+0.74 =
o]
compared with control, *P<C0,05, X+SE . oL L s L T
Normal, 11.83+0.53 N=5 00 10 20 30 40
Dose(Gy)
2.0Gy X 52 REtS, BAEE &9 i 3t Fig 1. Effect of PSG on nucleated cell number
ﬁ?ﬁ‘;%[ﬁ]ﬂ‘j'fﬂﬁ"]@%ﬂ@%%(ﬂi 1), 7 Io).fs the spleen in irradiated mice
— . . PSG (e), Control (o)
4 S 7 =) .
Ja% 3d, PSG 4/h ﬁﬂﬁ}]&\ﬁ*ﬁ?ﬂiﬁ@%{ Do F Compared with control, *P<g. 05
MNBA, F7d BANFZAREEHT B, X+SE, N=3
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2, PSG R} X ez MG MM ConA, LPS iBSWBERE NN
BHR 2R, FRMREIE 24b, MAEF ConA, LPS V55151 | Y # 4 77 BE B 7Rl 12
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MIIIN TG W T B ZE(RTR MRS RS, PSG UM M7t ConA 1% 2 B R GEIBES
FTHEA, MESHRNE, PSG AWM ConA S IF N A RS F oA, A%
RS, |

A F LPS S0 I B2 6% 07 BE % AR 413 B8 100 TR W T i, PSG 41/ EUR iant
LPS fSIMAMRE A N RRAME THBRAMBY, EFNAREHESHYLES,

Tab 2. Changes in proliferative reaction of splenocytes to
ConA and LPS after different doses
cpm/5 x 10%cells
Dase ConA LPS
(Gy) PSG Contro} PSG Control
0 93024.0:4+5295 80491,24+12240 27293.6+ 5514 23894.9+: 4346
1 58223.4+6080° 34274.019038 22300.41-2824 18577.6+ 3998
2 53529,5+ 4149" 40178.9+ 5050 14773.3+ 2453 12891.81 2635
3 31132.3+3391°* 22092,.8+ 2588 6048.84+1605 6463.8+ 2713
4 11926.44+ 2676 8596.81+3196 697.4+292 509,.84+320

Compared with control, *P<0,05, X+SE, N=5

2.0Gy XHARMHPE, MAfm ConA, LPS EFSMIAR NG J1 & BEFRIK EEIZL
(L% 3), PSG H/NEUM it ConA HF MK LRGSR 1 P 3dHARE TR
A, TIETdMBALETHRA, BiREN%EESF.LPS 755 55 1Mk 1 RS R R E,
PSG A S MAMLE ST RAKAY, EEBE2R,

Tab 3. Time course of proliferative reaction of splenocytes to ConA and
LPS in 2,0 Gy X-irradiated mice
cpm/5 x 103 cells
Time ConA LPS
(day) PSG Control PSG Control
1 71372.6+5532(5)° 53571.8+6733(5) 1772.8+658(5) 1547.0%+316(5)
57617.6+8973(5)° 30957.4+4527(5) 1505.31+423(4) 1483.0468(4)
7 63800.31+5782(4) 60275.4+6546(4) 1728.31+730(4) 1494.51+624(4)

Compared with cotrnol, *P<0.05,X+SE, Numbers in p‘atherenses are animal number, Normal counts
for ConA; 101048.2+9248(5), Normal counts for LPS; 2898.6+ 014(5)

8. PSG 3} X R MAH/MRRAM=E IL-2 KR

ARFE RS 24 b, ConA FSH M2 IL-2 WEENHEMSIH & I KR E T .
#Z4 7R, ConA %S PSG AN ML IL-2 WEE R BESTHBAH,

2.06y X SR M4E, ConA FSMMp=2k -2 MM AL RE, M4k = 4 IL-
B NERE S IARERIE, LSTFHREF, %7d5%% E % KF, ConA %S PSG ANRK
Al E -2 W N ERERE 1 MREIdBER T/ T Y BE, BFTIREEREAHEER
(REs5), '
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Tab 4, Changes in IL-2 production by
splenocytes in X-irradiated mice

¢cpm/1 x 10*CTLL-2 cclls

Dose
(25% supernatant)

G it b 4 e e ———— e r——— i —— v
Gy PSG Control

0 54101+3018 49422+ 2567

1 32668 +1803** 132081351

2 30273+ 2025° 22342+3325

4 27776 £3862** 5711+962

Compared with control, *P<0.05, **P<0.01
X+SE, N=5

4. PSG 3} X ek BS/ERIBAE NK @RFE
[y A

NEZAREFE 1.0 4.0GyX & £ IR
§t/E 24 h, NK@EMHLAE T E, PSG
/N LR A NK 2R iE 358 T 3 R 4 (P<
0.05),

3] i
BHRTHDIR AN, ASRIYIYE RS
TER 4l (PFC) I RZ, 4 38/NR NK 40 fais 14
B FHEFN 41, Gupta R A 5h A
ik E AR B ATk — 2 E T A S8R B AR
HiFLEIFNKER, XaBIYE NK 4l K Hid

Tab 5. Time course of IL-2 production
by splenocytes in 2 Gy
X-irradiated mice

cpm/1 x 104CTLL-2 cells

Time (259 supernatant)

(day) T PSG Control
1 36968+ 2473" 272834060
3 37387+6558" 21112+3883
7 49529%5300 40387730 -

Compared with control, *P<0.05, X+SE,
N =5, Normal counts: 40474+5046
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Fig 2. Effect of PSG on NK cell
activity in irradiated mice.
PSG (), Control ([(P.
Compared with control, *P<0.05,

X+SE, N=5

g 4 Ml A5 1 40 Ml 3 ¢ (ADCO) Ry T 410,

ASLI ML T PSG Xf X STARMAGHN R By B, %5 EKH, RRAMNLME 24 b, PSG 4R
BB RE A R A M T L ek A i 22 SR ConA 9 R 2 BB 77N ConA % Sk 48 il 7 4 IL-2 fy6E
HETHEAE, LHRERSFNENT 3.0Gy M. i LPS ¥ S5 7K R 68 7)ok LB 8.8 T3 [/
M, TXMIIIRE XD, PSC BB A/ NRE REIIEE, JoE LSRR RERIETE K 4 iz (SRFC)
M PFCE RS, fEWNFARSILE, T 4 £ % 4R 3 5k I 2| PSG 3 B @lany g SR #E1E
Ao ERXMERTRAUTER: (1) AARASHEREHSELEOT AR, BHiEE
RAR. (2) PSG W gEx T 4BHaH (AR TN B AR ERABEE. & RRET, PSG g
BERE THEARKIIEE, (3) TR SRAMNZERT % F k. RAFLHRKP, PSG A%
Mia%on T Al R E—EREEENRRIEX, T X 7 ARAE, FTEHTFaBEHX
BT, PSG X T A e fEA RIAE K. BF A b4 IL-2 A BEH Bt
MEIHKEREE], ConA %S PSG 4/NRMMEN~4 IL-2 MENHPRESTHR A, IL28
T #hE ML RIER W EYiEEY . BEITTEOAN PSG B & R ConA Rl T 4l
Grip IL-2 M. X#RL9,1004RkE, ASHESER KL TSRS IL-2 074, AXRER
EHEA, PRZBEE 1, 34, PSC AWKEABAEL. BANaT ConA S0 TR kN
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FT6E 5 PSG A MM ERMR BN R —EHXER, ETRSIEE FRKT ZRBEX, &
REATHIRIN AT A T MR R R, B EUR B TR A ARG W RE A FIAEZE AN B,

NK 402 —FdE st prik miat . ALB|RE, FRFERSE 24h, NK @fuf HiERE
AR, {H) PSG 4p NK 4 lE 43483 B T B4, XFTRER PSG ¥y E%AEF, A8k
R PSG (@3 T IL-2 74, TL-2 {3 T NK s o 4k, BHsSiE B A 5 65 R #
NKC—IFN—IL-2 {35 @i 4 I 1°1, B0 IL~-2 70 IFN 244k py NK gifafn 3 & 5 0540 N s i
MPAF, NK @ik eXmaarp g IL-2 fn IFN g 2/&0%, IL-2 3% S 56 NK Qa0
A S fEAA T NK g o (Lp B R IE t, I8 NK 4o B0 H BB i g8, AL
FB, PSG 41y ConA 5 T 4n = 4 IL-2 i B J7 LUK NK anfary 5 {488 B8 T3 A, X
T 5 PSG iR ERA E BRI NEBKR,
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EFFECT OF POLYSACCHARIDES OF GINSENG(PSG) ON
IMMUNOLOGICAL FUNCTION IN X-IRRADIATED
MICE

Tian Shengli Zhao Yong Li Jianchao Zhang Xiaoguang

(Norman Bethune University of Medical Sciences, Changchun)

ABSTRACT The effect of PSG injection before X-irradiation on immunological
tunctions was studied. The results showed that the counts of nucleated cell of the
spleen, the ConA-induced proliferative reaction of splenocytes and ‘the IL-2 procuction
by sp- lenocytes in irradiated mice in PSG group were higher than those in irradiated
mice in control group at a certain dose range of X-rays. This effect still existted
in the 3 rd day after irradiation with 2.0 Gy X-rays. It was also showed that NK
cell activity in PSG group was higher than that in control group. It might be related
to the effect of antitumor of PSG.

KEYWORDS Polysaccharides of Ginseng, Proliferative reaction of lymphocyte
of spleen. JL-2, NK cell activity



