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Estrogens induce apoptosis in mouse peritoneal macrophages 
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KEY WORI~ estradiol estmne；DNA；agar gd 

dectrophomsis；eydoheximide；tamoxifen；statLr~ 

SpOilne；atx3ptosis；peritonealmacrophages 

AIM：To study whether estroge~ m_堰ht ind~me 

apeptodsinn mseperitonealmacrophages(MPM)． 

MEⅡIoD：The iPM weIe isolated and incubated 

in culture medkma containing l7—肛estradM ， 

estrone． or equal voltmae of 100 ％ ethanol as 

con tro1． DNA fragmentation Ⅵ邯 visualized by 

agarose gd dectrophoresls． RESULTS： 17- 

Estradiol 0．0l一1 tanol·L一 0r estrone 10—20 

tm',ol’L一 elicited typical morphological alx~tosls 

and DNA fragmentation in a concentration- 

dependentlnRillleginMPM． Staurosporine(Sta) 

0．0l坤 ‘L～，cydoheximide(Cyc)1 nag·L～， 

and tamoxifen(Tam)10伽∞卜L inhibited the 

DNA fragmentation induced by 17廿astradiol 

1∞ ·L or estmne 20 gmoI．L～ ． CONCLU． 

SION：Estradid and estrone induced apoptosis in 

M ． 

The importance of estrogens in the 

development of breast caneer and autotmlTiune 

diseases is mmmonly accepted ． However．the 

effects of estmgens on macmphages in a&sociation 

with breast cancer and autoimmune diseases are still 

unknown Many pathological conditions and 

chemical agents， such as anticancer drugs． 

hyperthem3ia， viral infection， antigens， and 

hormones could induce apoptosis( · 
． This raises 

the possibility that estrog en may cause macrophage 

death primarily hy apoptosis I'he purpose of this 

study is to examine these effects of 17—8一estradiol 

and estrone in mouse macmphages in relation to its 

receptor antagonist， pmtein kinase C (PKC) 

act[vation，and protein synthesis． 
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MlATERIAI AND ⅡⅡ1I()DS 

Oaemicals ~atmne，17一~-estradio[，tamoxifen(Tam)， 

smurospofine(Sta)，cycloheximide(Cyc)，MI99 medium， 

and12Ii7~chat 33258 were purch asedfrm aSigxnaChemical Co 

Cell culture Mcgee periUmeaI macrophnges(VPM) 

were obtained from 旱 Kunming mice aged 6—8 wk and 

cuhured in M199 medium with 15 ％ heat-inacfivated felal 

Bovine 8erlMi]． Esrroim+estradi 0【．and  Fam weYe dissolved in 

ethanot and the final concentration of alcohol won(0．2％ 

Ah H —E Stain， the ceils W examined for apaptosis 

mic~ pically 

DNA deetmphoresls At the end of each in0ubatioii 

period，cdM ar DNA was extracted by a salt ollt proced ure 

Akmt 4 Fg DNA vm  electrophoretically fractionated Oil 

1 5％ agarose gel and visuaiized by ethidium bromide【 

DNA fra~nentation assay MPM x．,e-er~lysed．and spun 

at 15 000 × g h  20 rain to separate intact DNA frcra 

{ragmented DNA The peLLet was sonicated for 10 s In 

another1 5mL】ys burh D A in supematantandpeLLet 

was determined using Hoechat 33258 fluorochromet11
． The 

dataw expressedas the ％ ofDNA in superaatm~t to the 

tota】cetlular DNA 

Stat~ties rhe results were expressed as ± s．and 

axsmsed byAN()VA and￡test 

RESULTS 

Morphological changes 17一 Estradiol—or 

estrone-treated MPM showed typical cell changes of 

apoptosis． The cell volume is reduced，indicating 

shrinkage of cytoplasm and the phsirla membrane 

remained well defined，in agreement with trypan 

blue exclusion． The chmnmtin becanle condensed 

and nucleus marginated to the periphery of the cell 

membrane(Fig1) 

DNA fragmentation M M were incubated 

with 17一 estradiol(0．5，1，10，100，and 1000 

nmo1‘L )． DNA electmphoresis showed a typical 

Iadder of DNA (about 180 bp)first seen after 12 h 

of incuhation in the presence of 10 nmol·L一 

(Fig 2) 

DNA fragmentation assay showed that 

significant DNA fragmentation(40％)was seen in 
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MPM with CS[FOFIP 20
,

nlno。1 。or for 12 h during 

pretreatment of the MPM with 1 7 8 estradio[ 

I
,

mnol。1 。．DNA elex：l rophoresis showed that Cyc 

and Sta inhibited I)NA [ragInentation induced by 

estrone and 17 estradiol(Fig 4) 

Fig 4． Staurosporine (Sta) 0．0l pmol。I ‘ and 

cycloheximide(Cyc)1 mg-I 。。inhibited apoptosis induced 
by estrone 20 ltmml I ～ and estradiol 1 pmol-l_一‘in 

macrophages． 

Effects of Tam MPM after coincubation with 

l'am (0．1，1， 10 lmaol-1 )and estrone 20 

r∞l_I “)r 24 h or 17一 一estradiol 1 tool·L ’for 

12 h．I) A electr0phoresis showed that Iam 10 

／lmol。L ‘inhibited the elicitment of I ladder 0f 

I)NA bands(Fig 5) 

Fig 5- I'amoxifen(Tam)inhibited apoptosis induced by 
estrone 20 m0l 。I ～ and es~．adiol 1 [m lol·I 一 in 

macrophages- 

D-SCUSS10N 

The fact that Sta and Cyc inhibited I)NA 

fragmentation induced by these two estrogens
， 

indicating that PKC activation and synthesis of new 

proteins were involved 

I'here exisl estrogen rayeptors in macro 

phag s !’ 1 am，a specific estr(堰en an1agonist， 

inhibited DNA fragmentation elicited by these two 

estrogens，suggesting that estrogens directly affect 

macrophages at its receptor sites It is speculated 

that estrogens n-lay inhibit the ability of 

maerophages to phagocytize breast,&q．1lcer cells and 

apoptotic process of]ymphocyles may be related to 

the development of breast cancer and autoimmune 

disea s 
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雌激素诱导小鼠腹腔巨噬细胞凋亡 
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关键词
．竖三睦；雌酮；DNA；琼脂糖凝胶电辣； 

放线菌酮；他莫西芬；staurosporine；凋亡； f硼台 亡 
腹腔巨噬细胞 

— — _ ， — — — 一  

目的：研究雌激素诱导小鼠腹腔巨噬细胞凋亡的 

作用． 方法：分离、培养小鼠腹腔巨噬细胞，在 
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培养基中加 17．B-雌二醇和雌酮处理，琼脂糖凝胶 

电泳观察 DNA片段．结果：17-~-雌二醇 O．01—1 

呻】0l·L一 和雌酮 10一加 tnl0l·LI1均能以剂量依 

赖方式诱导巨噬细胞产生凋亡的典型形态学改变 

和特征性 DNA片段，stanrosporine、放线菌酮和 

他莫西芬能取消这种作用．结论：雌二醇和雌酮能 

诱导小鼠腹腔巨噬细胞凋亡，这一过程与蛋白激 

酶 C的活化和合成新的蛋白质有关． 
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Effect of tripterine on collagen-induced arthritis in rats 

LI Hong，JIA Yong—Feng，Pan Yan ，PAN De-Ji2，LI Duan，ZHANG Luo-Xiu (Department of 

Pharmacology， School of Pharmacy， Shanghai~4edicat University， Shanghai 200032， China； 

Department of Pharmacy，Shanghai Chest Hospital，Shanghai 200051，China；2Department of 

Chemistry ofNaturalDrugs，School ofPharmacy，Shanghai[vledical University200032，Chim~) 

KEY WORDS mll~en； arthritis； tripterine； 

antitxxtiem delayed hypersensitivity；interlankin-1； 

interleukin-2 

AIM：To study the therapeutic effect of tripterlne 

(Tr1) on oD】】ag∞一 Il。ed arthritis (CIA)． 

METItOIIS：Col~en type II(Ca)1．5 mg啪s 
i ectedintra&rmaliy协 iD．~leeCIA in rats． I-rmd 

paw volumes of rats wo_／~ n easured with a water 

elisplacement method． 1’he 8en肛n anti—collagen 

antibody was measured by an enzyme-linked 

irran~ rhent assay． I~tayed hypersensitivity 

Ⅵ rdlectedby skin respon~tDCo1． Intedeukin- 

1(IL-1)and intedeukln-2(Ⅱ )activities wefe 

evaluated by[ H]TdR uptake．Joint啪s evaluated 

historicity．RESULTS：Tri15 and30 mg‘kg 
‘d一 given ig 幻 rats 3 d after the first sign of 

arthritis reduced inflammatory swelling，suppressed 

hurnoral and skin restxxme幻 Col。inhibited IL2 

and IL 1 produe6~ ． reduced pathological 

progression of joint． CONCI,USION：Tri has a 

therapeutic effect∞ CIA． 

Tripterine(Tri)，one of the active components 

first isolated from Tripterygium ~4tfordii Hook f 

in Chitm，inhibited not only humoral and cellular 

irrmmne responses but also some inflammatory 

responses ,2j
．  In vitro， Tri inhibited IL一1 

activity of murine peritoneal macrophages induced 

Receivcd 1996 10—10 Accepted 1997．0I 14 

by lipopolysaccharldes(LPS)，IL一2 production from 

eoneanavalin A (Con A )activated routine 

splenocytes，pGE2 releasing from synovial cellsL 

Ttell proliferation is dependent on II，1 and lI，2 

synthesiff4J．and IL 1 is one of the important 

proinflarnmatorv cytokines in arthritis ‘ ． 

1ntradenrml injection of native hetemlogous or 

homologous collagen type II(Co 1) in Freund’s 

incomplete uvant induces polyarthrltis in rats 

named collagen-induced arthritis(CIA) It is 

only caused by Col from cartilage without any other 

bacterial components． This nlodel of arthritis is 

similar to the chmnlc pmliferative synovitis 

characteristics of rheurrmtoid arthritis(RA)，and 
has well—defined cellular and humoral respo nsesL8,9J 

However．as anyother animeamodels。there Bre still 

several differences between rheumatoid and collagen 

arthritis(10J
． CIA is widelv used in screening new 

drugs The presentworkwasto studythe effect of 

H 
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