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AIM：To studythe effectofquercetin(q】e)on山e 

activities of c b0日0l and rl'~ lblltneFt~tein kinaseC 

(PKC)and毋r08ine protein kinase(TPK) n 

}Ⅱ．枷 cellsin ． M匠nIcl璐 ：m numbert】f 

viable cells ．衄 ommted by a tryp~n hlue dye 

exdu~on 锄 ． PKC 棚垴 y w∞ a姻 by 

incu~ H【c 山hlstone msand[ P]ATP． 

Ⅱ activity w∞a~ayed by m ng讯 ( 山 
polyglutamate‘tyl~ine(4：1)． RESULIS：Que 

inhibited the proliferation of }Ⅱ．-60 cells i1"1 a 

。口 。entrad le1)endent m锄 叮，i协 I( wa8 29 

(22—37) ·L after 48-h 划如∞t；Que 

~ ngIy inhibited the~'tlvity of~ytosol腿 c and 

rl'~lbl'ane讯 (with Ic50 31(20—48)}md‘L～， 

24(13—45) ·L_。，respectively，but did not 

affectmembranePKC andeyto~ 删 (from }玎 60 

cells in vitro． CONCLUSION： The inhibitory 

effectof onthegⅡ hof n加 cellsis related 

协 itsinhibitory effects衄 腿 c and／cx ． 

Quercefin (Que) inhibited the growth of 

~ancar celIlinesL ． The antipiolifemfive activity 

of this compound might be mediated by the type II 

estrogen binding sites(type II EBS)” ，and／or by 

the down-regulation of mutant p53 ．and／or by 

the induction of apo ptc~is J．and／or by the effect 

on cell cycleL ． 

Protein kinase C (PKC)and tyrosine protein 

kinase(TPK)play important roles in the growth 

and proliferation of cells and development of 

can。er【 一 ． Que inhinted PKC and TPK{lO 1 2l， 

butthel'ewas no direct evidenceto show that such 

inhibitory effect was related to its inhibitory effects 

onthe growths oftumor cells． In this paper．we 
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examined the effects of Que on the proliferation of 

HLf00 cells，and o12 the activities of cytosol and  

membrane PKC and TPK from HL一60 cells in 

vitro． 

M ATERIAIs AND M ETItOI~  

Que，egmzic add，diolein，histeaeⅢS，phosphatidyl一 

e(PS)，]espeptin，NaVO3，poly glutamate tyroMne(4： 

1)and ATPwere purchasedfrom si啪 ． RPMI1640w舾 

obtained from Giboo Triton X-l呻 was pt~rchased frown 

Faroa D丌 and edetic acid w唧 obrained fra~a Serva． 

pNPP and PMSF wa purchased from ang Institute of 

Bioch~anlstry． Fetal bovine s日Ⅷ wasobmined fm 蹴iqJrtg 

Insfitute of Bioraaterials，Har~hou，China． 【 P]ATP 

was purchased from Beijing Yahul Biccnedical Technology Co 

Ltd． AIl other chemicals w e 0f reagent grade 

Cell eultm-e HL-60．a h~man premyelocytic leukemia 

cdlIine，maintained in our laboratca'y，was cultured in RPM I 

1640 medium suppleraented with 10 ％ heat-inactivated fetal 

b∞ine鲫 肌 in 5％ ()。2 aUto．here． 

C,row~ Inhibition 0f edls Cel 州 seeded 5 x 10 

cells·L medium in 60一rran diamel~er dishes． QI1e，dissoNed 

in MezSO (this volttme 0IM SO  added to controldishes had 

∞ memstmable effects onfⅡ，60 ee1)wasadded． Mter48一h 

treawnent．the number0f viable ceilsv coutnted bya tryt~n 

blue dye exdmion t 

PKc assay The method[13】Was modified by us[ 
． 

T IK assay methodit4~wasmodified by u ． 

Data expressed as王 ±5 and ar1al by￡test． 

RE吼 】I．13 

Proliferation ofⅢ ，60 cells A eoneentration— 

dependent inhitIition was induced by Oue 20—80 

umol·L after 48 h treatment． Its 50％ 

inhibitory concentration(IC4n)was 29(22—37) 

~-nol·L (Tab1) 

Activities of cyt~sol and mem brane Pbrc from 

珈 60 cells Oue inhibited the activities of cytc~ol 

PKCfrom HL一60 cells with It40 of 31(20—48) 

Ⅱm0l·L_。． WhenQue at 120tavol·L ，the 

activity of cyt~ol PKC was 11 ％ of the~ontro1． 

But Que did not affect the activity of membrane 

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：ISSN 0253 9756 Acta Pharma：doaie*Sinica 中国药理学扭 1997 Jut；18(4) ·375 

Tab1． Effects ofQⅡe on proliferation ofHL-60 cells after 

48．htreatment． x± 

The expertmertt waS re0eated 4 times 

PKC from HL一60 ceils(Tab 2)． 

Activities of cyto~l and membrane TPK from 

IEL~60 eells Que inhibited the actix4ty of 

membrane，rPK from HL 60 cells with ICsn value of 

24(13—45) ml0J。L ． At 120 ml0l-L一，the 

inhibitory rate ofQue ontheTPK was 95％． But 

Que had no effect on activity of cyt(~oI TPK from 

HL一60 eells(T出 2)． 

D 9CI 10N 

Que inhibits the growths of cancel cell 

Iines{ J
． Our result that Que strongly inhibits 

the Rrowth of HL-砷 calls．is consistent with the 

papers【。， 
， confirms，and extends those previous 

reports{3-6)
． 

The antipmliferative activity of Que might be 

— ated to type II EBS{ 
，

mutant p53{ 
。 

apo ptosis{ 
，
and cell cycle{ There were many 

studies showing that Que could inh ibit TPK and 
PKC{10,11 J It was weII—known that PKC and TPK 

played important roles in the cell growth，especially 

in the proliferation 0f ttwllor cells{? 9 3
． 
In genera1． 

the acdvity of membrane TPK is much ruore higher 

thanthat of eytosoI in nOITIlat or tumor cells．but 

PKC mainly exists in cyto~o1． In this paper，our 

results of the activides of cytosol and membrane 

TPK and PKC from HL一60 cells atso proved this 

view． There are different fo／TnS of TPK and 

isozymes of PKC be twecn membrane an d 

cyto~ol【 
． The study showed that Que markedly 

inhibited the activity 0f cy to~ol PKC an d membrane 

TPK from HL-60cellsin fro． We supposetha t 

some forms of rrPK and isozymes 0f PKC be not 

sens{tive to Que，and that the anfipmliferative 

activity of Que on HI，60 cells may be directly 

related to its inhibitory eftects on cyt~oI PKC and／ 

or membrane TPK．be cause PKC an d TPK ha ve 

been implicated to play some mles in s~mal 
transduction 0f type II ElKS{ ]and apoptosls{15]

． 

an d in the regulation of mutan t p53 and cell 

cvcIe【7,8J It provides another direct evidence tha t 

inhibitory effeet of Que on PKC and／or_rPK was 

one of impo rtant causes for its inh ihitory effect on 

the growth of tumor cells 

In the moment， we have approached the 

mechanisms of inhibitory effect of Que on the 

pmliferation  of HI，60 cells．and made some stu es 

OFt effeet of Que on the celI cycle and 

phosphoinositides turnover (the results wilI be 

shownin other papers)． Itma kes afoundafionfor 

further studies on Que and for its elinicat 

applications． 
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Tab 2． Effects ofQ onthe aelivlty ofcytc~ol PKC andTPKfrom HL-60 cells． ± ． bp<o．0s，cP<O．01 ~~trol 

Quercetin／ Protein kinase Cmq Tyrmiue protein kir1ase／Bq 
- L一。 Cytosal Memhrmm Cytoml Membrane 

0 16．4±1．2 0％) 2．48±0．16 2．82±0．14 5．88±0．15(0％) 

7．5 14．6±1．1· 12％) 2 48±0．17 2．76±0．14 4．5±0．8(7％) 

15 11．4±0．4· 30％)b 2．3±0 3 2．69±0．10 3．60±0．05(39％) 

30 8
． 4±0．5 49％)c 2．2±0．4 2．65±0．18 2 19士0．07(64％) 

60 5．8±0．5 64％)c 2．2±0．4 2．60±0．14 1．0±0．3(82％) 

120 1_8±0．6 89％)c 2．10±0．22 2．53±0．14 0．28±0，03(95％) 

The experiments for PKC and TPK repeated 3 and 4 times．respectivdy 
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酪氨酸蛋 白激酶活性的影响 

， 墨垒垒 
(广东医学 院医用生化研究所，湛江 524023，中国) 

关键 词 

酪氨酸； 

}玎 60细胞； 
足，7，．t 

燮 ；堡鱼丝醒 
蛋白激酶类；酶抑制剂 ；培养的肿瘤细胞 

目的：研究槲皮素(Clue)对 FIL-60细胞中细胞溶 

质和胞 膜蛋 白激酶 C(PKC)、酪氨 酸蛋 白激 酶 

(TPK)活性的影响． 方法：活细胞数的计数用苔 

盼兰拒染法；用组蛋白Ⅲs、[ P]A，rP与PKC 

酶液一起保温测定 PKC活性 ；用聚谷氨酸 ·酪氨 

酸(4：1)多肽)、[7 P]A，rP与 TPK酶液一起保 

温测定 11】K话性， 结果；Que对 }{1．—60细胞 的 

增殖有抑制作用 ，呈剂量依赖关系，处理 48小时 

后，其 I 为 29(22—37)tmaol·L ；在体外， 

Que能强烈抑制细胞溶质 PKC和胞膜 TPK活性 ， 

其 It40分别为：31(2O一48)tanol·L ，24(13 
— 45)tmaol·L～，但不影响胞膜 PKC和细胞溶质 

TPK活性， 结论 ：这为 Qlle对癌细胞的生长有抑 

制作用与其抑制 PKe和／或 n 有关提供了直接 

证据． 
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