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Reduction of doxorubicin resistance by tetrandrine and dauricine in 

harringtonine．resistant human leukemia(HL60)cells 

HE Qi—Yang (Naval Medical Research Institute， Shanghai 200483， China) MENG Fan—Hong 

ZHANG Hong— ng2(Department of Biology，Beijing Normal University，Beijing 100875，China) 
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AIM：To study whether tetrandrine (Tet)and 

dauricine(Dau)Call reduce doxorubicin(Dox)re— 

sistance in the harringtonine(Har)一resistant human 

【eukemia cells． METHoDS：The drug cytotoxities 

were determined by counting eelI numl3ers and 

colony formation． Cell cycle phases were assayed 

by flow cytometry，Dox contents were quantified by 

Dox fluorescence RESULTS：The non—cytotoxic 

concentrations of Tet and Dau potentiated the 

growth-m_hibitory actions of Dox in the Har—resist—- 

ant HL60 cells． The colony fornxation effiencies 

were reducedfrom 6O ％ byDoxto0．2 ％ b Tct+ 

Dox and 9．2 ％ by Dau+Dox Retardation of the 

G2M phase cells was increased But Tet and Dau 

did not potentiate Dox cytotoxities in the sensitive 

HL60 cells． Dox accumulation in the Har．resistant 

HL60 cells treated by Tet was increased C0N． 

CLUS10N ： Dox resistance in the Har—resistant 

HL60 cells treated bv Tet or Dau was reduced。due 

to the increase of Dox acoumulation in the cells 

One of the mechanisms of multidrug resistance 

in tumor eelIs is overexpression of eel1 membrane 

glycoproteins， termed P—glycoprotein (PGP) 

PGP pumps antitumor drugs out of tumor cells， 

causing drug resistance【 ’ 
． Calcium antngonists 

and SOlqlle calmodulin ；nhibitors such as verapamll。 

nifedepine．trif|uorapine have effect on reversion d 

drug resistance，binding directly to POP 3_4I
， but 

side effect of them is intolerable in clinieal use． So 

searching for other potentiators to overcome drug re— 

slstance may be another avenue． Tetrandrine 
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(Tet) effectively circumvented the resistance of 

Chinese hamster ovary cells t0 doxorubicin 

(Dox)㈣ Dauricine (Dan ) is a bisbenzyli~o— 

quinoline alkaloid from Stephaia tetrandra L In 

this paper we studied whether Tet an d Dau could re— 

duce Dox resistance in the ha~ingtonine (Hat)一 

resistant human leukemia 60(HL60)cells 

M ATERIALS AND M ETHoDS 

Cel1．*and d呷 TheHar-resistant HL6o ealls and sea— 

sitive HL60 ceils were routinely cultured in RPM I一1640 medi— 

L∞ (abco)，supplemented with 10 ％ 一12％ bovine 5er眦n 

at 37℃ n 95％ air+ 5 ％ ()[ The res。urceSofTet and 

Doxw e 4~acribed r)8u， ex廿Bc州 hy Prof PENG Si— 

Xun in CI1jrta Pharmaceutical Un[ver~ity． wBs dissol~-,d in 

HCI 1 mol·LI1 and adiI1sted pH to 6．7 with RPM I．1640 

m edium ． 

DrDg iuMbtt|oll of cell gr 血 About 5×10 ceils·L 

at exponential growth stage were seeded into 24一wall plate， 

andⅡeated bythe&nagsintriplicatefor 72 h The cell via— 

hility Ⅶ detected by tD blue excision and the cell 

扎mbet w eounted with t盯 Counter(England) 

Coloay formation assay About 400 eelL&／well wefe 

seeded in 24一well plate in 0．25 mL of the mixture consisting 

of RPM I—l640 medium． the drug solution diluted with 

RPM．I—l640 medium and 3％ agmx~e at the volume of 8：1： 

1 Thefinal concennmtiolx of bovine senlm 邺 25％ ． The 

cellsw盯e cultured n a 5 ％ CO2 incubator at 37 ℃ with 

100 ％ humidity for 4 6 d The colony num bers 啊 e 

coqanted under an inver~emicroscope． 

Recamolatlon The accuradation of Dox in the 

H1-60 ealts础 quantified byDoxfluorescence ． 

Flow cytamelry 1 × lD cells。L at exponential 

g~owth stage treated by the-(h gs 挺 b r如 ceffs 

welt~ collected and  fixed with 3 mL of 70 ％ ethanoI 

f一20℃) Before measurement．the ethanoI aolution was 

discarded by centrifugation and  the eeUs were r rLsed twice 

with PBS(NaCI 137，KCI 2．7，Na2I-IPO4 8 1，K Pq 1．3 

mmoI·L ) Having been digested  with RNase A 10 nag 

-

L at 37℃ f0r30rain．the we s~[ned with pro#d[一 

um iodide(PI．Sigma)60 mg‘LI1 at 4℃ for atleast 1 h． 

The fluorescences in the cells were me~ured with FACS 420 

(Becton—Dickin,on) The data w帆 cMculated by the corn— 
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putez with DNA ce~-cyde aIIBlysls~ftware-Ver C (B~toll- 

Dicki1l3on)． 

RESULTS 

Inhibition of eell growth The Har-resistant 

HL60 cells had crc6s-resistance toDox． The viabil． 

itv of the sensitive HL60 cells treated with Dox 20 

E·L～ was about 35 ％ ，and that of the Har．resls— 

tantHL60 celIswas about 29 ％ inDox 4mg·L ． 

Having beentr~tted with 【)0x 4，2， 1 and 0．5 mg 

·L一 ．the viability rates of the Hat-resistant HL60 

cellswere 24 ％ ，56 ％ ，82 ％ and 87 ％ ，and，in 

adding Tet 0．25 mg ·L‘ ， reduced to 10 ％ ， 

l0％，9％ and19％，respectively(Fig1)． 

DIu 5 g．L-t+D：=’、． 

Doi4n ic【n，mg L 

1． Growth．|nhlb|toq  actions of liar-re． tent HL60 

ceils by dn 萨． 月 9．i± ． 中 <0·01 v Dex alone· 

DDx showed a stronger growth·inhibitory effect 

on the ce lls when the concentration of Tet was in— 

c ed to 0．5 mg·L The viability rate of the 

ceils treated with Dox 0．5 rng·L was 87 ％ ．but 

red uced to 5 ％ in combination with Tet Tha se 

concentrations of Tet had Iittle inhibitory effeet on 

the Hat-resistant HL6o cells． Dau enhanced the 

growth．inhibitory effect of Dox on the Hal"一resistant 

HL60 cells． The viability rates of the cells treat— 

ment with Dox were 33 ％ ， 59 ％ ， 80 ％ ， and 

91 ％． but reduce d to l4 ％ ， 26 ％ ，44 ％ ， and 

55 ％． respectively， in adding Dau 5 mg’L一 

The non-inhibitory concentrations of Tet and Dau 

slightly potentiated  the Dox growth·inh ibitory  ac· 

tions on the sensitire HL6o cells． 

Inhibition of colony formation Tet 0．5 mg 

· L一 and Dau 5 mg·L一 had little effect on the 

colony formation of the Har-resiatan t HL60 cells， 

but reduced the colony formation efficiencies of Dox 

from 60 ％ to 0．2 ％ an d 9．2 ％ in the grouos of 

Tet+Dox and I)au+Dox．respectively． The po- 

tentiating effeet of Tet was strong er than tha t of 

Dan ． Thecolonyform ation effleiencies onthe sen． 

sitive HL60 cells revealed Iitde difference between 

Dox andTet+Dox orDau+Dox(Tab1)． 

Tab 1- Inhibition of colony formations by doxorubldn· 
tetranch-ine~ and da m-teine in harringtonine-resistant and 

sensitiveHL60 eelIs． _ 6．i ± s． 

IP >0．05． P < 0．05． P < 0．01 s contro1． 

P >0．05． P< 0．05， fP < O
．
01 Ps Dox 

Retardation of cell cycle progression In co n· 

trast with the contro l，the eell numbers in the M 

phase slightly increased by Dox and the cell cycle 

phaseswere treated by Tet or Dau had I1o change． 

The cells treated  by Tet+Dox or Dau+Dox were 

retardated in the G2M phase，which was increased 

from 17％ by Doxto 49％ by Tet+Dox or 30 ％ 

byDau+Dbx(Fig 2) 

Increase ofDox accumulation TheDox ac'cl1． 

mulation in the Har-rl~isran t HL60 cells treated bv 

Tet was increased about 0．2 E in contrast with 

Dox aloRe． Dall exhibited no elfec t on the Dox 

accumulation in the cells(Tab 2)． 

Tab 2． Effect ot tetrandrtae 蚰 d danrld 叫 doxorublctn 

accm ulatlon in harrlngtonlt~-re． rant HL60 cells-  ̂ 9一 

j ± ． ‘P > 0．05． P< 0．01 y Box． 

ⅢnⅡl一 H 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


 

7{_ | 
BIBLID：1SSN 0253—9756 Acta Phannacolq ca Siniea 中国药理 学报 1996 Mar；17(2) 181 

^ 

G】 ●2，‘ 

S ‘3 

GIM 1 5 

‘ 

H 

G ％ 

S ‘7 

GIM 1 7 

j  ̂、 
- ＼ 

00 150 】20 15O 18O 

DNA ~ontcnt 

F 2． Cell cycle ph in Har-r~istant HL60 celtstreated 

withD0 +Tet og D帆 +Dau． A)E[ar-t~slstant HI瑚 eeU 

罄omlrol，B)Doz1·咏·L_。．C Dau5mg-L_。．D)Dau 5 

啦 ·L。 +D0鼍1啦 ，L_。，E)Tet 0，5 ．L一．F)Tet 0+5 

噼 ，L—I+Doz 1m -L ～ ． 

DISCUSSIoN 

In this report we have confirmed that Tet and 

Dau could reduce the Dox resistallce in the Hal"一 

resistant HL60 eellJine．and that the mechanism of 

reversal of the drug resistance by tetrandr[ne was to 

increase the Dox~teeurnulation in the resistant cells． 

Howeve“ the molecular mechanisms of rever~tl of 

multidrug resistance by tetrandrlne remalm~ to be 

further investigated． Verapamil，a calcium antago— 

nist which effeetively overcomes the drug resistance． 

can directly bind the PGP(170 kDa)in many drug— 

resistan t cell l；nes(0，．。
． 
W e did not detect the over- 

expre~ion of PGP (170 kDa)in the Har-reslstant 

HI 0 cell Iine． There 哪 no detection of PGP 

f170 kDa)in the Dox resistant HL60 cell 7J． 1ret 

overcame the doxorubicin resistance in Chinese ham — 

ster re stant ce11 Iirle[引
． and s0 did in the huTrmn 

leukemia cells． Taken together， Tet may be re— 

garded as an effec tive dru g for overcoming muhidrug 

resistance 
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粉防己碱和蝙蝠葛碱减低抗三尖杉醋碱的 

人白血病 HL6O细胞对阿霉素的抗性 

何琪扬 (海军医学研究所，上海 200433，中国)：孟凡 

鸿卿 (北京师范大学生物系．北京lo0875．’ 
●一  

关键词 塑堕_已壁：些塑墨壁； 童；三 委 
孽鼙 ；培养的砰瘤细胞；堂 ；。药物协 
同作用 

一 
目的：研究粉防己碱(TeO和蝙蝠葛碱(Dau)能否 

减低抗三尖杉酯碱(Hat)的人早幼粒 白血病 HL60 

抗性株对阿霉素(Dox)的抗性 ． 方法：细胞计数 

法和克隆形成法测定药物毒性，流式细胞光度术 

分析细胞周期变化，荧光法测定 Dox含量． 结 

果：无细胞毒性的 Tet和 Dau明显地增强 r)0x对 

HL60抗性 细胞的生长抑制作 用，使克隆形成率 

从 Dox单药的 6o％分别 降低到 0．2％，9．2％， 

使阻断在 M期的抗性细胞增多，但 Tet和 Dau 

不增强 Dox对敏感的 HL60细胞的毒性 Tet使 

胞内 Dox积聚增加 结论 ：Tet和 Dau减低抗 

Har的 HL60细胞对 Dox的抗性，其机制是增加 

Dox在细胞内积聚 
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