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Se咖dnine induced apoptosis in human leukemia HL-60 cells 
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AB Il Cr 

An ：lb study whether seeurinine migrit induee 

apoptosis in human leukemia HL-60 cells． 

M Ⅲ (】DS： hnttibition of proliferation was 

measured using assay． 卟 e att~unt of 

apoptotie cells was measm'ed by flow eytometry． 

DNA fragmentation was visualized by DNA 

agarose gel electrophoresis and the cellular 

changes were observed by electron microscope． 

REslⅡ腮 ：Seeurinine 5—8o呜 ’L elicited 

typical apoptosis morphological changes and DNA 

fragmentation in a concentration-dependent nlall— 

ner in HL-60 cells． SecuriniBe inhibited HL-60 

cell proliferation in a time—and concentration- 

dependent r㈣ r． 田 ICso and 95％ eonfi— 

dence 1imits were 27(15—47)n1g·L-。after 12一 

h treatment with seeurinine． c0NCIJJsl0N： 

Securinine induced apoptosis in HL60 cells． 

DrJlR0DUCr]_0N 

Securinine(Sec)is an alkaloid extracted 

from Securinega suffruticosa(Pal1)Rehd． It is 

one of central nervous stimulants and clinically 

applied to treat sequela of poliomyehtis and 

aplasfic anemia． Our experiments diseovered 
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that Sec inhibited the gro~ah of human leukemia 

Hb60 cells．It was suggested that Sec mi曲t be 
a potential anti—tumor drug． This study was to 

investigate whether Sec could cause HbSO cells 

death primarily by apoptosis． 

MA．IlⅡtIAI．S AND M匝TH(】DS 

Reagents Secwas purchasedfrom Yixing 

Pharmaeentieal Factory of Jiangsu Province． 3一 

l 4，5-Dimethylthiazol-2一yl J一2，5一dipIlenyl tetra— 

zolitma bromide (Mlrr)and 4 ，6一diamide一2一 

phenglindole hydrocMoride (D I)were the 

products of Sigma．and RPMI一1640 was obtained 

from Gibco． 

CeU culture The human leukemic cell 

hne HL60 was obtained from Shanghai hrstitute 

of Cell Biology． 卟 e cells were cultured at 

37℃ in RPMI一1640 medium containing 10 ％ 

fetal calfseru／TI and glutamine 2 mmol·L in a 

5％ C02 atmosphere． Cells were used when in 

exponential growth． See was di~sovled iFI 

ethanol and the final concentration of ethano1 was 

<0．5 ％ ． 

Viability assay Cell viability was ／／leas— 

ured bytheMTrtetrazolium salt assayL ． Cells 

were placed in replicated 96一well tniemtiter plate 

at a dencity of 25 × 1O ce1ls·L一 i13 a volume 

of 0．1 mL． See 5—8O眦 ·LI1 were added 

immediately． The absorbanee(A)was n as— 

ured on DG-3O22A EUSA micro—plate Readel"at 

570 nrn． 

Flow cytometry How eytometrywas made 

to identify apoptotie cells( 
． Brieflv．cellsweIe 

tmrvested and fixed in 70 ％ ethand at 4℃ 
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overnight． Subsequently．cells Wel'~treated whh 

Tris-HCl buffer(pH 7．4)containing l％ RNase 

A and were stained th propidium iodide(PI)5 

mg·L_。． Distribution of cells 山 different 

DNA contents was determined on flow cytometry 

(EPICS XL；Coulter，USA)and the data were 

analyzed by multicycle DNA content and cell 

cycle analysis software (cop)Tight： 1994 

University of Washington)． 

DNA fragmentation After 48．h incuba- 

lion with Sec，fragamented DNAwas analyzed by 

eletrophoresis． rhe cellular DNA was extracted ． 

dialyzed，eletrophoresed in 1．5％ agarose ge1． 

and visualized tinder UV light after staining with 

ethidium bromideL ． 

Electron microscopy Control and 

treated cells(2×107)were collected and washed 

twjce with PBS． rhe cell peliets were processed 

for frxation and stained wi山 osmium tetroxide． 

and then were observed with electron microscopy 

(Hitachi 60o)． 

Statistics rhe results were expressed as 

量±s and assessed by ANOVA． 

REsl】I腮  

Growth-inhibitory effect A concentra． 

tion-dependent inhibition of cell growth was seen 

after 12一h treatment th Sec(r：0．99)，Ic50 

(95％ confidence lintits)were 27(15—47) 

nag·L ( 1"ab 1)． 

Tab 1． Antiproliferafon fllction of seeurinine on 

札 神 cells at12 h． =6 ex0efimmts f25 xl03 

cells／wall1． x± ． 

>0．05。 <0．05。 <0．01 vs cona'ol 

Exposure of HL-60 cells to Sec 20 mg·L 

revealed that cell proliferationwas inhibited in a 

time-dependent manner(Tab 2)． 

Tab 2． Effect of secur~ ne Gill proliferationinHI,- 

神cells． n=6 experhnents c25 x 103 cells／wel1)． 

x ± ． 

>0．05， <0．05．cp <0．01 contro1． 

DNA degradation Apoptotic cells were 

distinguished by their fractional DNA content， 

while the nonapoptotic cells~d,~ere classified as in 

Gl，S，and G2／M phases ofthe cell cycle． The 

％ of apoptotic cells wi山 fractional DNA content 

increased from 3．5％ to 44．6 ％ ． Changes in 

cell cycle distribution of the nonapoptotic cell 

population occurred in the cells treated th Sec． 

Sec decreased the proportion of Gl phase cells， 

concomitant with an increase in山e proportion of 

SandG2+M phase cells．(Fig1) 

DNA f~ ntafion HL-60 cells~~ere 

incubated th See(5—80 rng·L )for 48 h． 

DNA electrophoresis showed a typical“ladder’’of 

DNA． № DNA fragmentation of HL-60 cells 

was seeninthe control group．(Fig 2) 

Electronmicroscopy HL-60 cells treated 

wit}l HL广60 cells showed ty0ieal cell changes of 

apoptosis． rhe cell volum e reduced indicating 

that shn~age of cytoplasm， but the plasma 

membFane remained intact． rhe chromation 

became condensed． and nucleus wi山 the 

formation of apoptotic body was s~E,n． (Fig 3) 

DIsCUSS10N 

The present study demomtrated that Sec 

suppressed HI枷 cell growth in a concentration- 
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lag 2． ngarose gel electrophoresis of DNA 

extracted from HL· 0~enstreatedwithSecfor48 

h． MG3161 DNA mlll~el"(A)；control(B)； 

Sec 5mg·L一 (C)；20mg·L一 (D)；40 rag·L一 

(E)；帅 mg·L一 (F)． 

and time-dependent manner using the MTF 

assay． Further mole， OI21"study revealed the 

occurrence of apoptosis in HL-60 cells treated 

with See． Apoptosis，also termed prograrnmed 

cell death，is a eomlTlOn mode of eukaryotic cell 

death characterized by distinct ultrastructurnl 

features and a ladder-like DNA fragmentation 

pattern【 _ 
． Recent evidence suggests that the 

failure of cells to undergo apoptosis be involved 

in the pathogenesis of many human diseases 

including eatieerL ． On the other hand． 

apoptcois may also shed light on cancer 

therapyL ． 

nlemorphologicat evidence presented here． 

including condensed ehromatin． nuclear 

fragmentation，apoptotic bodies，and complete 

ceHular membrane was one of the most reliable 

markers of apoptosisL ． Our data also showed 

that Sec induced DNA “ladder”and apoptotic 

DNA Deak in I-IL-60 ls treated with Sec． In 

DNA histograme after flow cytometric analysis， 

3．5％ 一44．6％ 0fHI枷 eenstreatedwith Sec 

after 48 h were located in sub-Gl-phase position． 

The eleme nts of apoptosis measured here 

suggestedthat Sec killed I-IL-60 cens prinmrily by 

the mechanism of apoptosis． 
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一 叶赦碱诱导人白血病 I-IL-60细胞凋亡。 
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DNA断片；流动血细胞计数；培养的肿瘤细胞 
一 p ～  

目的：研究一叶秋碱能否诱导 HL-60细胞凋亡． 

方法：用 MTY法检测一叶秋碱对细胞增殖影响； 

应用流式细胞仪检测凋亡细胞数；采用琼脂糖凝 

胶电泳法观测 DNA碎片；透射电镜观察凋亡的形 

态改变。 结果：一叶秋碱 5—8o唧 ·LI1能诱导 

HL-60细胞凋亡． 电镜观察到典型的凋亡形态学 

改变，电泳呈现出阶梯状条带，流式细胞仪检测 

到凋亡率随剂量的增高而升高． MTY法示一叶 

秋碱抑制 HL-60细胞增殖，并且呈时间、剂量依 

赖性，药物作用 12 h的 Ic (95％可信区间)分别 

为27(15—47)mg·L-。． 结论：一叶秋碱诱导 

IlL一印细胞凋亡 ． 

(责任编辑 杨雪芳) 
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