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Inhibition of harringtonine·induced apoptosis by 

tetradecanoylphorbol acetate in human leukemia HL·60 cells 

MENG Fan．Hong，HE Qi Yang，ZHANG Hong—Qins，XUE Shao—Bai2 

(Deponme,~ofBiology，BeijingNormal University，Beijing100875，China) 

l∞  W oRDS 

de 

theein；myc genes 

}Ⅱ 邡 cells； apoptosis； t~l'a- 

aeela~； kⅢ证 叽i地 s； campto- 

AIM ：To study the changes ofthe apopto~ induced 

by 叮 蜘f血ec'm (Cam)oF hmtagtome(Hat)in 
~alr／lnn leukemia }Ⅱ—石0 cells after the cells 

pteineubated with telra&x：anoylphofool acetate(1lA)． 

IⅥ咂 }加 S： a 咖嗡血 c0丑Ilen蜘 0n observation， 

flow cyt0meny，DNA agarose gel electmphorvsis，aad 
Dot blot hybridiza6on． 1IESULTS：Af the}Ⅱ 石0 

cells 口rehlcuba dwithTA 200 n~aol·L一 for 6 

h．the apovtom  induced by Har 0．1 nag·L一 for 3 h 

Ⅵras drastically inl~ ited．and the apopto~ by Cam 

0．2 nag·L_。for 3 h was pamy inhibited． On the 

0山盯 hand， the 曲中 level of~-myc gene in 

}Ⅱ 石0 cells deew．ased apparelltly after the 

D】 lmai嘶 册 of TA． CONCLUSION： TA 

pp2illcuhafiOll inhibited the apoptosis induced by Hat 

obviously orbyCam partlyin Immm leukemiaHL-60 

cells． and the eXpll~ Oll of c．myc geve deanmsed 

血 caⅡy intimp=tm~ ed cells，whichmightl~gult 
in the inhibition of珥，0pl0sis． 

Hardngonine(Hat)，adomesdeantimme~dmg， 
haduced apoptosis in human 1eukemia HL一60 cellsL ． 

so did campmthecin(Cam)L2J． Inhibitors of protein 

kinas~ C (H ) can induce apoptosist ， and 

~radecanoylphorbol acetate(TA)，a PI【C activator， 

inhibited the induc6m  of apoptosis by diffew~  

inducers in vario~ types of cells ， ． Yet high 

acnvi押 of PIrC was found in the I-lar-resistant m 60 

cellsL 
． Furthermore，apoptosis was induced bv the 

increment of expression of~-myc gelleL7j
． Although 

with a hi曲 aetivity ofPKC，the expressionlevel of c． 

胛 decreased obviouslyL驯 and the resisl~at}Ⅱ—石0 

hoject s~pvome theNatic~alNwau'al Scie*l~ Follsld~Oll ofa ， 
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cells had resistmac~ to the tetrandrine-indueed 

apoptosis~ 
．
So thispaperthe changesof叩哪幻出  

and~xpression of c—myc gene were examined during 

the apoptosis induced by Har and Cam ，after}Ⅱ 60 

cellswere pmincubatedwith TA． 

D呻 and *：ell culture I-Ira was 小出酬 丘啪  

B iDg Union Pbanna刚 咖 c唧 and made up a 

~olution。f1 g·L with 甩 s h惭 ． Cm 鼢 Si nawas 

dissolvedinMe,SO at a伽0 rr ∞ 0f1 g‘L一 ． TA 丘啪  

XichuanP口习nna州 咖 Fact~y．Hellan Provincew船 dissolved 

inMe,SO to a collcen(ta~on of1 mol·L～ H叮啪 leukemia 

∞lls felinely cdtiv~ed in R肿 1640 medium 

(abc0)，supplemented with10％ 一12％ bovine se~ffla at 

37℃ 恤95％ a打+5％ 0 ． The cells皿I 血Inic 

啦噼 w usedin allthe∞cp豇im即船． 

Drug 由 a血n瞰 t TA 200 nmol·L一 f山dn眦  

ca cr_ 帅)was addedtothe 乜lremediumwiththe∞ns址 

1 c stage and the 0eⅡs m  incubated nomaally 

for6 h． Afiexthat．Hm"0．1 nag’L。 Ⅱ Cmn 0．2 mg’L一 

眦 added tothe呻ei1日lba吼 oF c }玎 洮 衙 3 h， 

vely，toinduce apop s ofthe 0eus． 

D曲 删  胁 凼  O~'omatin c0nd∞ was 

0bse in the c~lls stained with the n Ⅱ00efn dyes hochem 

33342 and Dpidil皿 iodide(PI)atthe saIne d ，andlira cells 

with∞毗b1s删 oF fmmm me~ d 皿曲 w comsidemd as 

apc 0tic cells．thus the apop~ cell m皿 b of 200 cells／ 

smi lewas co,mind and db Il酣 Cells 2 x100Ⅵ used in 

n 荫啦d咖 andtheDNA 3xl cells缸髓枷 withthe 

dnl萨 wastakenfor agarose罾d dec虹呷b(Hes ． 

地ssiI呲 0fo gene byDot bl0t hjdi曩m蛆  

Total RNA was 吐rac衄 丘砌 5 x100∞Ⅱsin ahson~ 讲 

presence of the 曲Ⅵ鼯 for 1．5 h， and taken for Dot blot 

h、恤idiz ∞L ． 

RESIⅡ|1S 

Chromalin condensation and percent of 

apoptotic cells Afl玎 the HL-60 cells were 

preincubated with TA 2OO nmol·L for 6 h．the 

Chl'Olllatin condensation induced byHar 0．1 mg·L 

for 3 hwas apparentlyinhibited and the percentage of 

apoptotic ceIts decreased from 36 ％ to 9 ％ ．but the 
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induction of apoptosis by Cam was only partly 

inhibited(Tab 1) In all恤 samples，PI negative 

ratio was>95％．suggesting the inte~ty of cell 

memberane during apoptosis． 

Tab 1． Pereentage of apoptolJc cells in I11-60 eells 

cIlb 吐I TA 2(10 rmml·L_。for 6 h．tm．ated 

,with liar0．1mg·L一 orCam 0．2mg·L一 for3h． 

n=9爱m (200(~ 'smnnple)．霉±s． 
《0．01 w Itl~； ‘0．o1 Cam ． 

Apoptofic 0e11s 

Number ％ 

Detectio~ of apoptosis by flow cytometry 

n1e ap0asent“sub-G1”peak showed in the HL60 cells 

~eatedwithHat 0．1mg·L fbf 3 h．but disappeared 

in the TA_preincubated cells treated with the 姗 e 

coucemrafion of Har． A1though the “sub G ” Deak 

was ObviO吣ly observed in the H【—50 cells treated with 

Cam 0．2mg‘L fbr 3 h．it hadix)appm'ent changes 

in the TA-preincubated HL-60 cells treated with Cam 

(Fig1)． 

CellDNAelectrophoresis NoDNA 1add ’ 

pattern was obse州 in the TA-weincubmed HI—50 

cellstreated with Har 0．1 mg·L_。for 3 h．while a 

typic~ DNA “ladder'’pattem showed in HI 50 cells 

treated with Har． n1e 姗 e DNA “ladder” patterns 

apl~aled in b0tl1 HL_60 cells and TA preineabated 

HL6o cells treated with Cam 0．2 mP·L for 3 h 

(Fig 2)． 

B叩 s l of c．嘲 ~l-le In the HI枷  

cells pr~acubatedwithTA 2O0 nlllOI．L_。for 6 h．or 

cellstreatedwithTA 2O0 nmol·L for6 h+Hat0
． 1 

nag‘L for1．5 h ofTA 2O0 nmolIL for6 h+Cam 

0．2 m罟‘L f0r 1．5 h，the expression of the c-myc 

gene decreased drastically，and the expression had11o 

apparent changes inthe cellstreatedwithHat 0．1 nag 

‘

L or Cam O．2mg‘L f0r l 5 h(F 3，A)． 

nIe expression level of阻actin gene in all the 

treated cells had Do changesw the ctmtro1．suggesting 

tl1at equal amount oftotal cellularRNA wasloaded on 

the hybridization filter(Fig 3，B)． 

皇’ 
§ 

8 

s i G
。

I 3

， 

7 

气 G2／Ml13％ 

， 

0 50 '0o 150 2OO 250 

Rala|lve fluorescen|Inter1slty 

Fig 1． 蜊 A hecIII眦印 Of Ⅱ eells and TA． 

缸Ic r dBIL-60 eellstreat~  血 Cam 0．2Ⅱ喀·L一 

orliar0．1m窖·LI1for 3 h． cA)BIL-60 eells，cmztxol； 

(B)TA200 ranol·LI1for 6 h【；cC】Cam0．2n眶·LI1for 

3 h；(D)liar0．1nlg·LI1for3h；cE)TA20Omnol·LI1 

for 6h+Cmn0．2n眶·LI1for3h；【G)"IrA20Omnol·LI1 

for 6h+Hat0．1 n嵋·L一 for 3 h． 

23130的 一 

9 416 bD一 

6 557 b 
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Fig 2． A乎IJ髑e gel e】d由 曲婀蝴 s of DNA extracted 
Item HL-60 cells and TA．preincubated HL-60 cells 

t~AtedwithCam O．2Ⅱ ·L—lor liar 0
．
1Ⅱ ·L—lfor 3 

h． 【1)DNAMatkor：kDNA／Hind皿 c2)Conuvl；(3】 

Cl~nn；(4)c田n+TA；【5)l ；(6】liar+TA；c 7)TA． 

i  s ＼  

一 
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№ 3． sim ellanges 0f e-rnyc genes and p-aelin 
genes detectedbyDot blot b d酬 ％ usingtbe向 I 

睫 Ⅱ RNA extracted f咖 I 60 cells and TA_ 

irelncu~ tedILL-60 cellstreatedwithBar0．1 Iqg·L-1 

OlgCam 0．2 mg-L-1 f0r 1．5 la． c1)Comrol，ltlL-60 

ee1]s；(2)HIIF；c3)TlA4-][tLar~(4)Cam；(5)TlA+C ； 

(6)TA． 

The resultsindicatedthe dilierent responsesto the 

induction of apoptosis by Har and Cam in the TA． 

preincubated HL 60 celIs． e inhibitory action of 

TA may be ~rough PKC．for TA coilld arouse the 

total PKC activities of many types of cells． However． 

the PKC activity of the TA preincubated}Ⅱ．_6O cells 

remains to be determined ⅢIe various responses to 

apoptosisinducedbyHar and Cam are dueto different 

mechanisms， for Hat was fill inhibitor of protein 

synthesisL J． and Cam was fill inhibitor of 

topoisomerase I l】J． The TA—preincubated}Ⅱ．_6O 

cells drastically decreased the expression of c．myc 

gene，and thus result~ed in the inhibition of apoptosis 

induced byHar．implying alink among PKC．c-myc 

gene，and apol~osis in }Ⅱ．枷 cells．ie．activation of 

PKC led to the downregulalion of c-myc gene，then 

resulted in the block of apoptosis in the cells
．  

However．it is elusive that inhibition of apootosis in 

the differedated }Ⅱ．_6O cells was uninvolved in the 

explession of c-myc gene~ 。 3] So there may be a 

complex role for the c．myc gene in the induction of 

apoptosis． In conclusion，this paper demonstrated that 

in the TA·preincubated HL 60 cells．the induction of 

apoptosis were appa~ndy (by Hat)or partly (by 

cam)inhibited． And the decrement of c．myc gene 

expression may play a role in inhibiting apoptosis 
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十四酰佛波乙酸酯抑制三尖杉酯碱诱导的 

人白血病 皿 ．6o细胞凋亡 

盂凡宏，何琪杨 张鸿卿，薛绍白。 
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(北京师范大学生物系，北京l00875，中国) R 7手5。7哆 
k， 一 

关键词 HL一60细删；细胞凋亡；十四酰佛渡 

乙酸酯；三 类_ ；高 唏 

目的：研究十四酰佛渡乙酸酯(TA)预处理后，三 

尖杉酯碱 (Har)和喜树碱 (凸m)诱导人 白血病 

HL-60细胞捅亡的变化． 方法：染色质凝集观察 ， 

流式细胞术，DNA琼脂糖凝胶电泳和点杂交．结 

果：TA 2OO nmol·L 预处理 HL一60细胞 6 h，明显 

抑制 Hat0．1 Tn叠·L 作用3 h诱导的细胞捅亡，但 

只部分抑制 Cam 0．2 mg·L 作用 3 h诱导的细胞 

凋亡． 1lA预处理 HL-60细胞明显降低c．，， 基因 

的表达．结论：1lA明显抑制由Hat和部分抑制由 

Cam诱导的 HL-60细胞凋亡，而且 TA预处理的 

细胞中c．myc基因表达明显下降，这可能导致了 

对诱导细胞凋亡的抑制． 
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