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人参 皂苷 Rg．对大 鼠海 马 c-肺 基 因表 达 和 

cAMP含量的影响 

翌 ， 
(中国医学科学院药物研究所，北京 100050，中国) 

关键词 童；呈童耋；生 ； 堕茎国蛋白 
c一伽 ；腺苷环一磷酸；RNA印迹；蛋 白质印迹： 

錾 0 P 大乳 
，1 

目的 ：探讨 Rg 对神经系统作用的机制 方法： 

采用 Northern和 Western 印迹 分析法，检 测了 

Rg1处理前后大鼠海马组织的 c一如 基因和蛋白的 

表达． 结果 ：老年鼠 c—los基因和蛋白的表达明 

显低于青年鼠，但给 ng 后老年鼠和青年鼠均呈 

现显著性增强效应．此外．ng1还明显增加青年 

鼠和老年鼠海马组织 的 cAMP含量， 结论 ：Rg1 

升高 cAMP水平及促进 c-fo~基 因和蛋 白的表达 

有助于阐明其促智和抗衰老作用的机制 

jI、5- ／72~／ 7 
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Effects of Coriolus rersicolor polysaccharides on 

superoxide dismutase activities in mice 

W EI Wen—Shu ，TAN Jian—Quan，GUO Feng ，GHEN Hai—Sheng。，ZHOU Zhi—Ying ，ZHANG Ze-Hua ， 

GU I Li 

(Department of Pharmacology， 。Lab Immunology of Changhai Hospital， 。Depa rtment of Phyto— 

chemistry， De partment Nursing，Second Military A4edicat University，Shanghai 200433，China) 

KEY W ORDS Coriolus versicolor； polysaccha 

rides； superoxide dismutase； delayed hypersensi 

tivity；Ehrlich tumor carcinoma；radiation 

AIM ：To study if Coriotus 73eFsicotot polysaccha— 

rides (CVP】 influence the superoxide dismutase 

(S0D)activities in mice． METHODS：Normal， 

tLtmor．bearing，and radiated ICR mice were injected 

iPwith CVP dailyfor 3 15 d． The SOD activity 

was assayed by epinephrine autoxidation test． RE- 
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toryM edical College．Fztzhou 350o∞ ．China 
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SULTS： The SOD activities in lymphocytes and 

thymus were jncreased by CVP in both the norma1 

mice with or without delayed hypersensit；vity 

(DH) In tumor-bearing mice，CVP exerted not 

only inhibitory effects on tumor growth and s()D 

activity in tumor tissue hut also complete or partial 

restorative effects on the suppressed DH and on the 

declined  SOD activities in lymphocytes，spleen，and 

thymus． The total SOD and manganese-containing 

SOD (Mnso D)activities in lymphocytes and thy— 

mus were dose-dependently enhanced by CVP (5— 

20 nag_kg )on d 3 after the tumor transp|anta— 

tion． In the mice exposed to Co (3 or 6 Gy)， 
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DH and SOD activities were dose—dependently de— 

creased． These changes were completely or partly 

prevented by CVP CONCLUSION：CVP exerted 

the favorable effects on activities in mice 

Coriolus versicolor polysaccharides(CVP)ex— 

err inhibitory effects on experlmental and clinlcal tu— 

mors These effects are presumed to be mediated 

mainly by host—defenee mechanism． especially im— 

nmnological responeses Superoxide dismutase 

(SO1))plays an important role in pmtectlng cells 

against superoxide radical(O2。)damages and over 

production of or SO D abnormities exist in many 

diseases The present study was to investigate 

jf the CVP could exert some favorable effects on 

SO D activities vivo 

M ATERIALS AND M ETH0DS 

IcRmice，0 ＆ 旱 (22．5± 2．3 g)we purchased 

from the Expe rimental Animal Center of Se~nd M ilitary 

Medicat University(SMMU) CVP wBs isolated and art8一 

lyzed by the Department of Photoehemistry d SMMU 

CVP was dissolved in i'~Ornlal saline (NS)Iust before use 

The stock solution of t-epinephrine fFluka)50 mmol·L 

wasmadein HCl 0．1tool·L～ ．whichwas dⅡuted eachtime 

with redistilled water to make fresh 1 mmol·L一 solution for 

assay． The b~fers and solutions wel~e prepared with dalon— 

ized glas redistilled  water and alI the reagents Wel-e of AR． 

Experimental protocol The experiment was m ade on 

nolT1]al，tumor-bearing，and radiated  ICR mice． Solid tumor 

蛐 transplanted  by sc impiantation of 5×100 Ehrlich ascites 

carcinorna coils(EAC)into mice【 DH 惴 induced bv 

dinitrofluorobenzen【 j in some mice 9 d after implan tafion or 1 

d after radiation Briefly．CVP was injected ip at 1 h after 

implantationintttroor—bearing micefor 3——15 d and on d 3 

before DH ind uced(eg．2 d before radiation)in radiated mice 

foT 9 d． Finally．the mice were decapitated and  blcod m  

pies were collated h  separating lymphocytes Organs and  

tumors were excised． rimed． and frceen at 一 40 ℃ until 

aSSaV - 

Prelmrntion of SOD crude extracts ’ The Lympho— 

cytesseparated fmm 1 mL of blood or 0．1 g 0f the samples 

(spleen—thymus or Ettlnor tissue)wefe liomogen~ged in 2 mlJ 

0f jce—cold pot~sium phosphate buffer 50 mind ·L一 (pH 

7． for 2rain Aftel"extraction at 4℃ fof 30min，the ho— 

mogenateswore centrifuged at17 000 gf∞ 4Omin (4℃ )． 

The supernarants were the SOD crude extracts． 

M eesnremeut of SOD activtty The SOD activity wBs 

assayed by the epinephrine autoxidation test of Sun and Zig 

msn One unit(U)of SoD was defined as the amoullt of 

enzyme that indued a 50 ％ of inhibition of the epinephrine 

autoxielation in 1 mL of the a嚣a s~tem． The protein ∞n— 

tent of the SoD erude extracts was me~ ared using Coornassie 

brilliant blue G-250(Fluka)㈦ Tb a嚣ay total SOD activi 

y，25 L of the SO D crude extract of potassium ph~ pM te 

buffer(as matched blank contro1)and epinephrine【1 mmol 

· L )0．3 mL were added to 2．675mL of~dium carbonate 

buffer (50 mmol‘l ～，pH 9．9)，resgeetively After sMk- 

en．the firml total 3 mL of reaction mixtures were jncubated ln 

-,water at 30℃ for 3 min．andthen theA value ofthemix— 

tures was me~ured jmmediatelv at 320 nm． The MnSO D 

activity was assayed by the same procedure at 20 min after 

adding NaCN to the crude extr0L~g at 2 mmo卜L CuZn 

SOD activity was obtained by subtractic~of the MnSO D from 

the total SOD and the err0rs were calcdated  by pmpagation— 

of-error theory． 

Statistical analysis ．All data are expressed as ± 5 

Significance of the differences 世 determined by t-test fbe — 

tween two groups) or AN0VA and Newman-Keuls’test 

(multiple comparisom)at the a=0．O5 leve1． 

RESULTs 

CVP inhibited the growth of the tumor and 

suppressed the SO D activity in the tumor． The de— 

pressed DH was enhanced by CVP on d 15 after sc 

EAC (Tab1) 

Tab1． Effects of ip CVP (10 噬 ·kg ·d )oil DH， 

Ehrllch solid Ii~m or，and SOD activtty of Ii~mor In m lee after 

sc 5 x l0‘Ehrlich eells． P<0．01 " NS (9 d)． 

P<0．O1坩 NS (15 d)． 

M nS0D activity was：ncreased in lymphocytes 

(P< O．O5)and thymus(P< 0．O1)after nlouse 

DH was induced， and total SOD and copper—and 

zinc-containing SO D (CuZnSOD)in lymphocytes 

and M nSOD activity in lymphoeytes and thymus 

were increased by CVP in both normal mice with or 

without DH (Tab 2)． 

S0D activities were decreased except total SOD 

(remained unchanged)and CuZnSO D (increased) 

in lymphocytes on d 3 after implantation of EAC in 
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Tab 2． Effect of ip CVP on SOD activities in [ymphocytes， 

spleen，and thymus of normal mice- A)Control，n l0． 

B) +DH， =8．C) 4-CVP．B = 7． D) -i-DH 4- CVP， 

n= 7． P < 0．05， P < 0．01 v A． 

eP< 0．05． P < 0．01 v B． 

， 
SOD activity，U／nag protein 

LJ删 p Mns0D CuZnSOD Total SOD 

tumor-beating mice． CVP(once daily for 3 d)en— 

hanced the totat sOD an d MnS0D activities in a 

dose-dependent manner+ while the increase ln 

CuZnSOD activity was not much (P > 0．05) 

(Fig1j 

The SO D activities in 1ymphoeytes， spleen， 

and thymus， especially the M nSO D were declined 

3．9+and 15 d after implantation of EAC Those 

changes were completely or partially restored by 

CVP (Fig 2) 

In mice exposed to Co— rays(1．0522 Gy／ 

min)．DH and soD activities were decreased in a 

radiation dose-dependent way The chang es were 

completely or parti~ly prevented by CVP(Tab 3)． 

DISCUSS10N 

【 he effects of CVP on tumor and DH are o0n— 

sistem with those reports by most of other investiga 

tors up to now． Our present study showed that tu— 

mot burden or radiation depressed the SO D activities 

in lymphocytes，spleen，and thymus and that these 

changes weDe completely or parti~ly restored by 

CVP SO D may be a major intracellular enzyme 

against Of toxicity through catalysis of the removal 

0f o ⋯ Therefore，our present s1udy may partly 

account for the antitumor and immunomodulator 

占 
士 

● 

rI～ J 

“ Jnt r 

cv [】dose／mad．k 

Fig 1． Effects of CVP on SOD activities in tumor-bearing 

m ice 3 d after sc EAC． P > 0．05， P < 0．05， P < 0．O1 

contro1． O TotalSO D．● MnSOD． x CuZn． 

SO D． Contro1．n 10；the other． 7． 

properties of CVP． 

0xy—radicals such as ( are by—products of 

many biological oxidation and their formation ap— 

pears to be greatly increased during stre．~ condi— 

tion L 
． Radiation also has sufficient intrinsic ener 

gY to produce Of Although( at physiological 

concentrations seems particularly harmless，its toxi 

city in vivo arises by a metal ion—dependent conver— 

sion into hydroxyl radicals (the Haber-W ei reae— 

lion)which can cause damage to the body S(1U 

serves a protective role in all aerobic organisms by 

converting Of to H202，so，the abnormal pattern of 

SOD activities occured in tumor-beating  and radiat— 

ed mice might result in a variety of Oi—mediated 

damages to the immune system 0f particular im 

portance is that the decrease in S0D activities can 

lead to Of—mediated lipid peroxidation and cellular 

i ury Under these conditions， increase in SO D 

activities by CVP may prevent immune system {rom 

．卜- 

=『]lI 4 =＼f】- l1 自 一̂̂ 
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Daya~fLer 1％1~or inoculation 

Fig2． E阳 otCVP(10 mg·ks‘1，Ip)∞ SOD Ictlvltl~ 

IⅡmice-r．ertmnm"Inecldstlon． n 7 except ca tr~ f- 

1O)柚d15 dNS(_=6)． O =Tatal SOD． ● =M碰j∞ ． 

x=c_z 0D．CVp(—— )． NS(⋯⋯)． 

bp<O，05． P<O．01懈 Ns． 

Oi·mediated toxicity and r~tore the immune func· 

tion．which can partly explsin why CVP could en- 

hance the DH the SoD activities in both no]7． 

ma1 and tmT~of·bearing mice were increased by 

CVP．it is proposed that CVP enhanced induction of 

S0D ． 

In eukaryotic celIs． 2 fornls of ．SOD， 

CuZnSOD，and MnSoD，see present． SOD．aspe． 

ciaBy M nSO D activity was lower in tumor cells than 

in their normal ce ll eounterparts'2l ． In this studv 

no MnSOD activity Ⅵr舾 measured and the 

CuZnSoD activity was very lowered in the ttLmor． 

The tumor-bearing mice treated with CVP had Iow． 

er S0D activity in tumor tissue than with NS The 

mechanism for such change is unknown at present 

The cytotoxicity of tumor necrosis factor(TNF) 

might be partly mediated through induction of toxic 

O2"．and ce llular sensitivity to TNF might be O：~ITe 

lated with antioxidant er~ynles sueh as SOD c ⋯
． 

Apparently．a decrease in SO D activity in tulnor tis． 

sue may present with an increase in tumor celluhr 

sensitivity to TNF It is po ssihh tkat eytocidal ac— 

tivity of TNF against tumor may be potentiated  by 

CVP． 

In conclusion， the antitumor and imm uno- 

restorative properties ot CVP wPr(,partially related 

幻 i协 effects on SOD activilies． 

1 Joenje H，Fnmts RR．Ar~ert r．De Bruin GJM，K~teme PJ． 

Ⅷ de Kamp JJP． al Ery~hrocyte sulam~ide dismuta．~ de， 

ficieney in Faneoni’8 anaemia eztablished hy two inde~ ndent 

n~hads 0f嘲  S咖  】ainLabInvest1舛 9 39：759一H 

2 Le~hauaer SW C，ObeHey I．W ，Oberley TD，1．ov~ DP 

Lowered s0peroxide dlmnuta~ aetlvlt~,in distantorganso1tricot． 

bearing mice． J N·d Can~~ Inst 1954；72：1065—74． 

3 C呻 l'~nhH，Staalin B帅ed时tiM ．Dostert P． 

Differential ch in superoxlde dlmaautase activity in brain and 

liver otd删 3 and mi ． 

J№ 蝴 h帅 1983；帅 ：lOo3—7 

4 ()be LW，Bize IBt Sahu SK，Ch Lt~thauser SWH．Gru． 

beI HE ＆】pemxlde dimmtme a~ivity normal routine】i ． 

regenerating】i ．and H6 hepatccna． 

JNs*J C rInBt1976；61：379—9． 

5 LiHY．W丑I-gXM，1 J Q'Che．船 ． 

Effectsof＆ r斑 n缸r polysaecharldeson productivity and 

k吨 母 In 缸 删 妇 n鼎 

AetaPharmaeol Sin 1993：14．Sup ：S44一Sl7 

6 WelWS，WmgYQ，WangYS，Chen Mz，XuSY 

Immmmre~ latory effe~~ of∞ I gkmosides of pa自lmy Ⅲ in 

mice Chin PharraacoL BuU1987i 3：148—52 

7 Sun M -Zigman S． An improved spectrophot0metric ŝ龃v lot 
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Tab3． Effeels 0fCVP(1Omg-k罟 ‘d一‘ipfor 9 d)ODDH and SOD activitiesin radiatedmice 

=8 exceptthe gT憎 of 6Gy+NS(n=7)． P<O．05， P<0．O1忭 3Gy+NS．‘P<0．05． P<0．01 6Gy+NS． 

and j TNF-r~ stent VaS t 

B~eb em Biophys Res Cmnmun 1989；162：794—801 

云芝多糖对小鼠超氧化物炷化酶活力的影响 

魏文树 ，谭建权，郭 峰 ，陈海生 ，邬 志英 ， 

张泽华‘，桂 莉‘ 

(第二军医大学药理教研室．0长海医院免疫室．。植化教 

研室。‘护理系，上海 200433．中国) 

关键词 墨兰； 
超敏感性；Ehrlich瘤癌 ； 

迟发 型 

A 
目的：研究云芝多糖(CVP，ip)g．ClJx鼠有关组织 中 

超氧化物歧化酶 (SOD)活力的作用 方法：实验 

在正常，荷瘤和 c0-7线辐射损伤小鼠中同步进 

行 SO D活力测定采用肾上腺素 自氧化法 结 

果 ：CVP既能不同程度地增强正常小鼠和正常迟 

发型超敏感性 (DH)小 鼠淋 巴细胞，脾及胸腺 中 

SOD的活力，又能明显恢复或防止肿瘤或辐射对 

小鼠 DH和淋巴细胞，脾及胸腺中 SO D的抑制效 

应． CVP对肿瘤生长和肿瘤组织 中 SO D活力均 

有明显抑制作用 结论 ：CVP对小 鼠 SO D活性 

有促进作用，CVP的抗肿瘤和免疫恢复作用与其 

对 SO D的作用有一定的联系 ． 
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