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Effect of sodium glycyrrhetinate on chemical peritonitis in rats 
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AIM ：To study the anti一~]ammatory mechatfisms 

of~3ditmaglyeyrthetinate(9G)． MEnⅡms：Rat 

chemical peritonitis was used． The protein content 

and pr0staglⅢld．m E2(PG )content in exudete 
were nK sIⅡ耐 by Fern-phenol assay and RIA． 

respectively． SOD activity in neutxophils(NeI1) 

was determined by pyrogallol-NBT colorimetry． 

LM contexltin Neuwas detected by omapetitive 

p】 n binding 娜 ． 1IESULTS：In peritonitis 

∞u by h~~ nlne，SG 1O一20 mg’kg i玎l 
reduced exudatevolanaeandNeu~a．mts．and 5—2O 

mg kg_。曲 lowered the protein ~ontant in 

0【Ildal证． In peritonitis induced by c日Ⅱa{ eIm ， 

SG20mg’kg ．衄 reduced∞】d啦 volume，Neu 
eotmL~， protein ~ontant and p content in 

exudate，iIl㈣ 3edS。Dactivityin Neu．butdidnot 

affect g1啦m疆l t I髓 h啪 Nan． In 
p目 i血 induced by~ ．．hidonic add．SG 20mg· 

kg。。血 reduced Neu cotmts，protein content，and 
PGF4 content in exudate， and attezumted the 

reductionof cAMP level in Neu． CONCLUSION： 

SG ex~-ts its anti-inflammatory action by lowering 

permeability of∞pil in inflam／~tory site。 

iterating Neu emigration and PGE2 biosynthe~s， 

and scmerlghag oxygf~lfree radicals． 

Sodium glycyrrhetinate(SG)inhibited many 
kinds of experimental inflammations[1， 

． our 

previous experiment demonstrated that SG reduced 

the generation of pmstaglandln E(PGE)and lipid 
peroxides in inflamed tissues ，scavenged oxygen 

free radicals ftom NeuuJ．and antagonized the 

contracting action of inflammatory mediator 
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histamine on isolated guinea．pig ileum{ 
． In this 

study，chemical peritonitis modds in rats wlere used 

toinvestigate its effect on  inflammatory process 80 

as to further chrify its action mechanism against 

inflarnmation． 

M ATERL̂ JLS AND Ⅱ 口帕 DS 

SG(purity>98％)was synthesized by the Department 

of Ch~aistry，Lanzhou Univer~ty． Dexarnet~sone(Dex) 

was obtained from Xinyi Pharmaceutical Factory，S}-ang}lai 

Arachidonic acid(Fluka，pI血ty>99％)2 mg was dissolved 

in ethanol 50 L and prepared as sodium salt with equimolar 

NaHC~ ． After rera~al of ethanol by evaporation at 78℃， 

arachidonlc acid 邵 diluted with D-Hanks’ solution． 

Histanfine(Shanghai Institute of Biochemistry。 Chin 

Academy ofSciences)．and carr~eersm'l(LiaeningInstitute of 

Materia Medica，Shenyang)w dissolved in／lorm~ saline 

Bovine SOD w produced by Xi~le Biological Pl~paretion 

Factory，Gannan，China． 辟GIucumnidese(~-Ghi)reaction 

matrix was kindly provided by Prof C班 NG Shi—Me rin 

Research Institute of Field~ tlon Surgery．the T 

Military Medical College，CheW ing)． [。H]eC~ RIA I【it 
wasfrom the GeneralHc~pital 0fChin People’s Liberafion  

Army，Beljing，ChL,m． [ H]ĉMP RIA kit was obtained 

from Instituteof嘶 cMedica1．Sciences，Chin Acad~nay of 

Medical Sciences．Beijlng． 

Wistar rats(0， ：136)weighing 2O2 4-s 20 gwere 

provided by Experimental Animal Breeding Center，Lanzhou 

Medical College 

The 胛 ep Iti∞ of rat p t models Rat 

peritonitis was induced by injecting ip carrageenan 15 mg 
’ 

～

，
histamine 30 mg _。，。r arachidonlc acid 4 mg 

～  

After 3 h，rats were decalmtated and iniected iD 

D-Hanb 。solution 5 mL． Af ter 2一nfinmassa on abdcmen。 

the abdomen was incised and all the diIuted eXlldate in 

r~a'itoneal cavity was drawa out． The exudate vokmae and 

Leukocyte comlts were measured
． The emldate was 

centrifugnd (2500 g，4℃，15 min)． n sI】m Ⅲ  

、 usedto determinethe eontelltd protein，PC,F~
， and B_ 

C-lu，whi{e the leukocyte ~dlet was used to analy~e SOD 

activity and cAMP[~ritent e cell viability was>98％ 

as assess~ bytrypan-b{ue exdus~ The neutrophils(Neu1 

as deraonstrated st~alag cl~siflca6on  ed 98 ％ 

1 therapeutic&ngs∞ normal saline加 rI1L·k 一 in control 

gronpwasinieetedim 30minNortoinducing r~a-ltoni血 
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Ana】 is methods The oontelnt of protein was measured 

by Folin-phenol a 】
， ~-Gtu oc~telnt by me泖 ， 

SOD activity by pyq 1】。j—NBT cclorimetryL ，PG by 

RIA【 and cAMP oolltelnt by carnpetitive proton binding 

㈣ v【 

RI I儿 TS 

Itisl~umine peritonitis Histamine ip caused 

enllancement of exudate volume，NeU coLints，and 

protein content in e】【udate of rat peritonitis． SG 10 

or 20 mg。kg Im reduced exudate volume and Neu 

oounts． SG 5，10．Or 20 mg’kg一 lowered protein 

oontent in exudate in a dose-dependent rnatlller 

(Tab1)． 

CalTagl~llall peritonitis After ip cartage— 

erlarl，the exudate volume，Neu ooLirlts，and protein 

content in the udate wer~t greatly increased as 

compared with saline group． SG 20 rng‘kg or 

Dex reduced the exudate volume，Neu oounts，and 

protein oorltent(Tab 2)． 

PGE，and Glu oonterlts were raised while 

SOD activity was reduced in the exudate． SG 20 

mg‘kg— or Dex 1．5 mg’kgI1 reduced PC 
content in exudate and increased SOD activity in 

Tab 1． Efteet of s0dim  glyeyrrhettnnte (SG) and ，‘ 

tleumelllasmle(Dex)0tll t0l-eaI exuflate，nen'oolail 
~ligratlon， and 岫 el[IDKla~ ．m rat Ⅱ pe M 伽  

pen枷 tis Induced histamine(ms，30 mg·kg )． 

H=10． ±5． >O．05， < O．05， <O．毗 I哼脚rmal 

蛆I妇 (Ns)+H 卿 ． 

Neu． However，SG failed to affect Neu~-Glu 
release in oontrgst with the inhibitory effect of Dex 

OnNeu 口u release(Tab 2)． 

A id acid perR~ itis After ip 

arachidonic acid，Neu oourlts，protein content，and 

PG ~ntent in the exudate 、vere evidently 

increased。but cAⅣ inNeu吣 redueed． SG 20 

mg‘kg-。decreased Neu oounts，protein content， 

and PGE2~nterltin exudate，but enhanced cAMP 

Tab 2．Effect 0fs0di哪 gl 哳Iate(sG )and曲锄耻tlI螂  (I蛔【)加 t嗍 I嘲Ⅱd ，lleⅡ hil即I 矗ti叫 ， 0tein 

eID曲 glw哪 ida翼 ( au) Ie ，H； gemr蚰帆 and SOD activity in rat pe l 咖J p州‘吼砒s InlIl10ed 

c氲m 哪 (car，15 mg·kg一‘)． ±5． >O．05， <O．05， P<0．01 I哼脚rmal懿ll啦 (Ns)+c计冒mup． 

Tab 3．Effect 0f s咄哪 glyc】州时．岫te(sG)哪 嘲盯．岫m伽 t0ni晦 ．mdIlo。d 帅 d0I-ic9dd(AA，4mg- 一 ) 

±5． >0．05， <0．05，cp<0．o1惯脚m saline(Ns)+AA冒mup． 
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concentration in Neu(Tab 3) 

DⅡ 卫ON 

SG reduced exudate volume and pmtein content 

in rat chemical peritonitis．indicating that SG has 

the action of reducing capillary permeability in 

inflammatory sites and decreasing  inflammatory 

exudation． Simultaneously， SG reduced Neu 

counts in exudate，suggesting that it is capable of 

suppressing Neu emigration to inflamed sites 

However，SG did not inhibit／3-Glu release out of 

Neu，implying that SG has no action of stablizlng 

lysosome membrane 

Inflammatory factors were considered to 

activate phosphodiesterase which dagrates cAM in 

Neu and causes a reduction of cAⅣ【P level in Neu 

when inflammation． This results n the activation 

of Neu and mediates the generation and release of 

oxygen free radicals and PGFa[ ， 
． Glycyrrhetirdc 

acid was shown to inh ihit the aetivity of 

phosphodiesterase selectivelyt 
．  Our experiment 

demonstrated that SG alleviated the reduction of 

cAMP levd in Neu stimulated by arachidonic acid． 

and jnhihited PGFa synthesis indu~d by araehidonic 

acid or earrageenan． These data-support the 

conelusion that one of antiinflacnmatory meghaniSills 

by SG is to inh ibit the activation of metabolisrn 

pathway of araehidonlc acid by elevating cAMP level 

w thin Neu and further to suppress the activation of 

Neu and subsequent PGB biosynthesis． 

Oxygen free radicals and PGFa play important 

roles in inflammatory dalnage of tissues and capillary 

wall SG inhibited the generation of active oxygen 

species from Neu in vitro【 J and reduced PGFa 

biosyn thesisin ehemlcai pawed ema of rats[2]
． The 

pre=~nt experiment showed that SG enhanced SOD 

activity in Neu and inh ibited PGE2 generation in rat 

periton itis，suggesting  that its a~ion of scavenging 

oxygen free radicals and inh ibiting pGE， 

biosynthesis may also contribute to its action of 

lowerlng capillary perm eability and reducing 

inflammatory exudation． t~callse SG fullv 

antagonized inflammatory exudation caused bv 

histam ine，it is rational to conclude that SC-is aim 

capable of reducing capillary perm eability dimctly
． 
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甘草次酸钠对大鼠化学性腹膜炎的影响 

鱼垒基 ，吴勇杰，蹙 李新芳 (兰州医学院 

药理学教研室，吐药学教研室t兰州730000，中国 R 乒 、三一 

关键词 芑蔓 墼i堡 童壅；嗜中性白细胞； 72 t 
超氧化物歧化酶；环腺苷一磷酸；前列腺素E；。 

地塞米松；角叉莱肢；花生四烯酸 

目的：研究甘草次酸钠(SG)的抗炎机制． 方法 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


280 ． BIBLID ISSN 0253 9756 Acta Pham~mlogicaSinica 十目药 学报 1997May；18(3) 

制备大 鼠腹膜炎模型，用放免法测 P( 含量， 

Fdin-酚试剂法测蛋白含量，邻苯三酚一NBT法测 

SOD活性，竞争性蛋白结合法测 cAMP含量． 结 

果：组胺致炎时，SG 10—20 nag·kg。。im减少渗 

液量；角叉菜胶致炎时，SG 20 nag·kg|1 im使渗 

液量及其中P( 含量减少，SO D活性增加；花生 

四烯酸致炎时，SG 20 nag·kg im抑制 Neu中 

cAMP浓度下降，减少渗出液中P( 含量． SG 

也使三种腹膜炎渗出液中Neu计数和蛋白含量减 

少． 结论：SG通过抑制 Neu游走及 rV,E2合成、 

降低毛细血管通透性、清除氧自由基而发挥抗炎 

作用． 
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Quercetin induced apoptosis in human leukemia HL．60 cells 

XIAO Dong，ZHU Shou-Peng2
， GU Zhen—Lun (Departz~cnt ofPharmax'ology， 

2Department ofRadiotaz'icology，Su~ouMedicalCollege，Suzkou 215007，China) 

KEY WORDS q=l fc州 n； atx~tods； DNA 

damage；I-IL-60 oells~culturedtumor∞1ls 

AIM：To examinewhether quercetin(QLle)might 

induce apoptmls in human leukmfia HL-60 ce1ls． 

METHODS ：DNA fragmentation硐砸 vk~ tlized by 

aga gd electrophor~is． Inhibition of prolffera- 

ti∞ w&s measured with a eolorlmetrie M'TT-a~．．ay． 

The DNA degradafima w∞ determined us-呲 flow 

cytc~etry， and the microscopic chal~ were 

observed by an dectron microscc~ ． RESULTS： 

Que15—120 “nd ·L一 elicited typical alx~tosis 

morphdogi~  c}1a|1 郾 including mndensed 

chmmatin，nuclearffsgmentation ，and reductionin 

volume． DNA fragmentation andDNA degradatima 

m a ma11rl口 in HL60 

∞1ls． QueinhibitedⅢ ．_60 ceⅡproliferation． The 

values of and 95％ mrdi&neelimitsm  43 

(30—61)txmol·L一 after 48-h treatment with 

Que． CONCLUSION：Que induced alx)ptc~is in 

HI．-60 cells． 

Quercetin(Que，3，3 ，4 ，5，7-pentahydmxy 

flavone)is a natural bioflavonoid exe~ing many 

biological effects 。。 Que exerts growth— 

inhibitory" effects on human breast， ovarian， 

leukemia． and col0n cano celIs[6别 It was 

suggested tkat Que might be the parent compound 

Project supported by the Hong Kortg Asa~xSati~ for Health Ca 

Received 19964}6—20 Arvepted 1996—12—31 

of a novel class of anticancer agents． To gain more 

information on the therapeutic potential of Que we 
-

vvere prompted to examine the apoptotic effect of 

Que in this study． 

¨L1ERIAI AND METHODS 

R lb Que was purchased fr0m Shanghm Second 

Chemical Reagent tory (900905)； 3一[4， 5一 

dimethylthiazo~2一yl J 2，5一dipbenyl tetrazolium hr．'aide 

(MTT)andRPMI 1640werethe products of SigTna 

GelI眦 I Human Jmke~fic 60 eell line was 

kindly provided by A：-．scc Pmf CHEN Zi一3：in (Jiangsu 

Institute 0f Hematology)，and惭 ／l~ia-itained in RPMl 1640 

supplemented with 10 ％ fetal calf sertlm．benzyl Exmidllin／ 

streptomycin100 kU-L ‘，and L—du啪 ine 2 rnJn -L—1． 

Cellswere keptin 5 ％ C02+ 95 ％ air at 32℃ and used 

whenin exponent growth． Que was dissdvedinM龟SO 

and diluted in medium immediately before each expf~iment 

withtheM白SO <0 1％ ． 

1vITr-as~y lnhibition of proliferation aftef 1IICUbation 

with ( e was measured in a cdiorlmetrlc M I r_a跚 v【引 

Single-edl s~ ons welle prepared， ceils Wf,l~ o：xmted 

using a hemoeylometer and then dispersed in replicate 96 well 

microfiter plates with 2×108 cells·L (100止／wd1)in 

RPMI】640 stJpphnnented as ab ． Que 3．25 120 Omd 
。 L wele added immed iatdy after plating n Ie ahsorbance 

w&5 tTt~ llred oft I3(3-3022A ELISA micro-p／ate Reed e~at 

540 rIm． 

Flow e~ try The DNA degradation which often 

precedes visibly detectable apoptosis w  determined directly 

using flow cytometry． Ceils were harvested and fixed The 

distribution ofDNA 0olllen L~ofthemtlsinthe cdl cycle、怖  
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