
widely used in the study of conditin ncd aVOid． 

m ce responding． Our experimental condi— 

fions being lim ited， we used an ordinary volt— 

age device in this study． In 也 is case， 也e 

learning acquisition perform ance of control 

rats appeared too high to be convenient to the 

study of cognition—enhancing drugs，however， 

GSLS still showed  the facilitation on learning 

endmfm ory． 
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人参茎叶皂甙对大鼠单路回避行为的影 响 

马天才、于庆海、陈明华 
(沈阳药学院中药系药理教研室，沈阳 1 1001 5，中国) 

摄耍 用穿梭箱法，研究多次 ip人参茎叶皂~(GSLS) 

对太 鼠学 习和记忆的影响．GSLS 10，3O，60 mg· 

k丘 以钟形方式缩短回避潜伏期从而易化了学习和记 

忆获得．GSLS 30 mE·kg- 增加回蘸次数和 ／或缩 

短回避潜伏期从而改善了东莨菪碱(O．8 mg·kg 吕c) 

遗忘和环己酰亚胺(2，5和 5 mg·kg-’ip)遗忘． 

美蕾词 皂甙类；回避学习：记忆；东莨菪碱：环己 

酰亚胺；获得：保持 (心理学) 人参 

中田药理学报 Acta Pharmacologica Sinica 1991 Scp；12(5)：406—4l0 

Inhibitory effect of triptofide on colony formation of breast and stomach 
e~lnce r celllines 

W EI Yi—Sheng， ADACHI Isamu 

(Cell Growth Factor Division．National Cancer Center Research Institute，Tokyo 104，Japan) 

B̂STR^CT T pto~de (Tri】 is a diterpenoid 

~iepoxide molated from Tripteryghtm wilfordii Hook 

F． e effects of Trl on th e co lony fo rmation of 

breast cgnv．．~r cell lines M CF—7 and BT—_20． stomach 

cgncer ce ll lines h KN—45． M XN一7． and 

XAT0—lⅢ ， and promyelocyfic leukemia ee lI line 

HL—蜘 were reported  U sing Hamb12rger-Sahnon's 

Received 1990Nov 16 Accepted 1991 J12n 25 

Now st laboratory of Ontology．Fujian Provin- 

dal Institute of Medical Sconces， Fuzhou 350001， 

China 

do12ble layer agar technique with certain rood卜 

fieations， callcer cells wcre cultured jn 0．3％ agar jn a 

highly humidified atmosphere of 5％ Co， at 37℃ for 

I4—21 d Colonics weft counted oll d 14 r0ccasionally 

d 2I1withthe colony annlyzef system CA-7A． Ofthe 

5 solid tumor ce ll lines tested ， 4 showed dim inished 

co lony formation in soft agar by >70％ of control 

va112ein Tri1旷I mo1．L叫 (contin12012$exposure)． 

The magnitudes of the inhibitory erect ofTri Oll most 

breast and stomach cancc~eell lines weuc similar to 

that Ol3．the leukemia eell line HL-60． ICso were 

0．504一l 22 g·L一． The clinically achievable peak 
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plasma concentration(PPC)of Tri was estimated as 
0_i5 mg · L～- being 72—126 times higher than the 

IC of the~ncer cell lines except KATO—m  The 

rcsuRs sttggas t the．t Tri might havc potcn~．aI 

therapeutic effcct on some typcs of so lid tumo~ ． 

c．g．． breast and stomacli cancers． 

KEY W ORDS triptolide； colony—fotruing units 

as毫ay；ce ll line；cultured tum or cells；breast neoplasms； 

stomach neoplasms；leukemia 

Triptolide(Tri)。a ditcrpenoid triepoxide 

isolatcd from Tr terygium wilfor i Hook F。 
showed  significant effect against the L1210 

and P388 1eukemias in mice and in vitro 

against eelIs dedvcd from hum an carcinoma of 

山e nasopharynx fKB)， and was rccom— 

mended h an antileukcmic agent0' ． but no 

published clinical report against leukem ia has 

been seen and littlc is known about its e ct 

on tumor stem cells． This Urged  us to study 

whether it is active against other types Of tu． 

mot ce lls． Thc inhibitory effects 0f Tri on the 

colony fo rn：ation of hum an breast cance r ccll 

nes M CF～7 and BT-20 and stom ach cance~ 

eel】lines MKN一45，M KN一7，and KATO一Ⅲ 

are reported． 

0 

Triptolide 

M ATERIALS AND M ETH0DS 

Tulnor cell lines Six human tum or cell 

lines maintained fn our division were used in 

the clonogcnic assay． They Were breast cancer 

ccl1 1incs M CF-7 and BT一20， stomach can— 

ccr ee l1 1incs M KN -45。 M KN-7， and 

KATO一ⅡI， and prom yelocytic leukemia cell 

· 407· 

1inc HL-60． The ce l1 lines exce pt BT-20 were 

propagated in RPMII640 medium (Nissui 

Pharmaceutica1 Co)． supplemented by】O％ 

heat-inactivated feta1 calf serum (Bochringer 

Mannhcim GmbH，Germany)。penicillin】o0 
units·m1 and st~ptomycin 100 ,ug·m1．。 

(RPMI—Fcs)jn a highly humidified atmos- 

phcr~of 5％ CO at 37℃ ． BT一20 cells were 

propagatcd in Eagle minimum esacntial me- 

dium (EMEM， Grand Island Biological 

Company， GIBc0， New York， USA)． 

wj山 the same supplements mentioned above． 

The col1 1ines were subcultured routinely 

once a wee k， but three  times a week for 

HL-60． Thc ce l1 cultures were asccnained  

free 0f mycoplasma contaimination bY the 

imm unofluoresce nt exam ination． 

Clonogenie assay The clonogcnic assay 

systcm was a m odification of the double agar 

method Viabihty of the tumor ce lls was 

evaluated by trypan bluc dye exclusion test 

One m1 of tum or ce l1 suspension in m edium- 

FCS with 0．3％ agar忸 acto-agar， Difco， 

Detroit．MI。USA)was layered onto 1 ml of 

prepared underlaycr in a 35 mm Falcon plastic 

Petri dish(Bccton Dickinson＆ Co，Oxnard， 

cA，USA)．The mcdium-FCS was RPMI一 

】0％ FCS f0r M CF一7． M KN-45， M KN一 

7， and KATO一ⅡI， RPM I一】5％ FCS fbr 

HL-60， and EM EM 一1O％ FCS f0r BT一20． 

Thc undcrlayer contained 0．5％ agar in the 

same medium-FCS For HL一60。 afar agar 

s0lidincatiOn， 0．】 m1 of GCT conditioned 

medium rGIBCO， NY， USA)was added 

ontothe surfacc ofthe agar of each dish． Af- 

ter plating， 七he tumor ce lls Were inspec ted  

under the inverted m~roscope to confirm that— 

there was no tumor eel1 clump in the Petri dish 

and then jncubatcd at 37℃ in 5％ CO j1"1 a 

highly humidified  incubator fo r】4—2】d． The 

plating efficiency(PE)of MKN-45 was about 

35％ ． For the other cell 1ines． PE wcrc 

2—20％ 

Drugs Tri was obtained from the Fu~an 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


· 408· 

Provincia1 Institute of M 。dical Scicnccs． 

Fuzhou， China． It was isolated from 

Tripterygtum wilfordti Hook F and was well 

ident cd as pure triptolide． Aqueous solu． 

fion of Tri was prepared with the addition of 

some propylcnc glycol (PG) to promote 

solubilization． Thc c0nccntrati0n of PG in 

th e stock solution ofTri l mm ol· L was 

l2％ fvo1／vo1)． Standard anticancer drugs 

employed  as positive controls WglFC vincri— 

stinc。vinblastine，and vindcnsine． In each ex． 

pcrim ent only one of th em was used． These 

standard agents and PG solutions with out any 

drug were tested  simultaneously in the same 

clonogenic assay as th e positive and vehicle 

control， rcspcctivcly． Two drug exposure 

schedules werc used： l-h exposure prior to 

plating and continuous exposure in agar Thc 

stoc k solutions ofdrugs were stored at-20℃ ． 

Im mediatcly befo re usc．the stock solution was 

diluted with mcdium—FCS． For l—b cxpo． 

鲷lrc tumor ce lls werc incubated  with or 

withour the drug for l h at 37℃ in 

medium-FCS． Thc cells WCTC washed with 

血e same medium and prepared for culture． 

For continuous exposure the drugs were in． 

corporatcd into the top layer agar for culture． 

Each test was perfo rmed in triplicate， and a 

widc range of drug concentrations werc tested： 

0．1，l，lO，l00，l 0o0，10000nm ol·L～． 

EvalI．atioa of time reR Ib After 14-21 d 

【usually 14 d】of incubation，the colonies were 

counted by a computcrized image analyzer 

(colony analyzer system CA一7A。Oriental In． 

~ruracnt Ltd，Tokyo)．The images>60“m 

in diameter(an aggrcgation of about 50 cells) 

wcrc mgarded  as co lonies． Thc ％ of colony 

3Ilrvival； 【 of colony counts in 3 test 

dishcs)／ of colony counts jn 6 control 

dishes)]× 100． Experiment was repeatcd at 
1cast 3 times． A 70％ reduction jn colony sur． 

viva1 at a relatively low dose ofdrug was con． 

sidercd significantt4"~J
． Then com pared  the 

7o％ inhibitory concentration aC )with the 

estimated clinically achicvablc peak plasm a 

concen[rafion PC1 and calculated the ratio 

PPC／【c"． 【c，0 and IC5o values were de- 

termined graphically from a dosc-rcsponsc 

curve for each ce ll line． Since the acutc iP 

LD 舶 0f Tri in m ice was reported to bc 0．9 

mg·kg_。” ， the PPC was cstimatcd as 0．15 

mg·L一‘ by the following fOrmulat~)： 

Ig(PPC)=0．755×is(mouse LD 卜0．788 

M orphologic cxamination ofcolonial cells was 

performed employing colonies from rcprcscn- 

tativc plates with HE stain_． 

RESUIJTS 

Td showed a significa~ suppressive effect 

on the colony fo rmation of M CF一7。 BT一 

20， MKN—45， M KN一7， an d HL一60 coll 

lines at l0 m o1·L1 when the ce lls were 

continuously exposed to the drug frab 1)． 
But for stomach can ce r ce l1 line KATO—m 。 

the IC70 was around 10-) mol·L一
． ICs0， 

IC ， and PPC ／IC of cach ce ll line arc 

shown in Tab 2． A11 PPC ／IC，n values were 

>lO 仃2—126) with the exception of 

KATo—m  r8．71． 

In l—h exposure schedule， IC，0 was 

around l0呻 mol· L_‘ fo rmost cance r gel1 

1ines tested and even higher for KATO—m  

crabl1． 

Vchicle contro1 tc吐 showed that the same 

PG concentrations as those used in Tri 

l0—6_10 mol·L一 solutions did not si如 卜 

flcantly suppress colony formation of cance r 

eell lines tcstcd jn both l—b and continuous 

exposure assays． 

Standard anticancer dru gs， vineristine， 

vinblastinc and vindensine， showed suppres - 

five eff~ts on 血 e colony form ation in contin． 

UOUS exposure schedu1c． Thc representative 

results arepresented  in Tab 3． 

DISCUSSl0N 

The present study showed th at Tri had a 

suppressive effect on the colony formation of 
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Exp time： exposure time． Cont："continuous． 

Tab 2．Ic” IC，·，·_dPPC／Iq· fIlM of kum**a 
c--eer cdIⅡ啊 llt eolt~luoaa expom re to trlptolMe 

~Pc=o．1．q_2·L- 

solid tumor eel1 1ines tested。 and the mag i． 

tude ofthe effect on mOSt ofthe breast and 

stomaeh carte r celllin estested was sim ilarto 

that On the leukcmia ce ll line HL-60 in con． 

tinuous exposure schedule(Tab 1 ．Clono- 
gcnic assay is an accepted technique for 

disease--oriented  information about／n vtlro tic- 

tivity． yielding results that correlated  closely 

with the clinical res p．onse0-6,9-i∞
． In the last 

dec ade mOre and m ore auth ors em ployed  

colonogenic assay of established  hum an tumor 

cell lines to evaluate new antitumor drugs 

vilrD PPC is fin important phar— 

macokinetic parameter in antitumor drug re— 

seareh． Tbc PPC ofa drug。 thatm ay have a 

Tab3．Surviva1％ of colm yfn SD)o|ctacer cellfleesafter cou~ uoua0rl—h expoeureto vlncrladne． 

Cont： continuous．cxpost~rc． 1—h： l-H exposur~ 
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potential therapeutic efT t on ccrtain 

tumors． m ust be at 1east 10 tim es higher than 

its Ic70 (0f Ic in clonogenic assay㈣  1 ． 

Our results showed that the PPC of Tri was 

72-126 times hi et。than IC∞ 0f thc cancer 

cell 1ines tested except for KATO-HI．The ra． 

I／os PPC ／IC，n of solid tumor cell lines t~stcd 

(77-126)were even a littlc higher than that of 

~ukemia cell 1ine HL-60(72)． Thegn suggest 

山 at Tri might have a potential therapeutic 

value for some types of solid tumor and worth 

rurtlier studying． Som e compounds from 

plants． e．g．， harringtonin ． which had 

been thought to be only active against 

leukemia． was 1ater proved to have a dramat． 

ic activity against some type s of solid tum or 

colls． Probably， it also the case with Tri． 

of course．a lot ofwork have to be done be． 

r0re any deflnitive conclusion COUId be 

drawn． Anyway．、Ⅳc think these data are in． 

tcrcsting especially if we take into account the 

fact that there are at present fcw sa tisfactory 

drugs in the chem otherapy of stomach cancer． 
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雷蘑甲素对乳癌和胃癌细胞系集落形成的抑制 
作用 

魏一生、安连 勇 

(国立癌中心 东京 104， 日本国) 

提要 以集落形成试验测试癌细胞对雷藤甲素的敏感 
性 在持续接触条件下，检测过的 5个乳癌和胃癌细 

胞晕中有 4个 ，雷藤 甲素 lx19-‘reel·L 可抑制 

其软琼脂集落形成70％以上．强度与对人自血病细胞 

系 HL-60的相近 IC蚰为 0．504—1 22 g·L～．PPC 

的估计值为 0l5 rag·L～ PPC／IC∞在该 4细胞系 

为 77—126．咯高于HL一60的72 提示该药可能对某 

些宴体瘤细胞也有一定作用 

关键词 雷藤甲素 集落形成单位测定 细胞株 培养 

的肿瘤细胞：乳腺肿寤 胃肿瘤：白血病 
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