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Optimal conditions of chemotherapeutic sensitivity in K562 cell line 

using te~razolium dye assay 

YU Da， YU Lin-Lin 

(Cancer Institute,Zhejiang Medical University，Hangzhou 310009，China) 

ABSTR^CT Ten antineoplastie agents were used Oll 

K562 cell Iinns with the tetrazollum sells(M Tn assay 

to investigate optimal conditifm of the 

chemotherepeutie semitivity． doubling time of 

K562 cell was 20A h iilt96-weft microtitre plates． 

optical densityinM T'f assay ofthe no-drug controis 

was 0,77 =45)． A 70％ rednotion (IC70) i廿 

absorha nee oompared wi th control values using  an 

ELIsA readerat 570衄 wasreferred to as drug sem i- 

five and<70％ (1( )was referred to as resistant 

The inhibitory effect of the  theoretical lllaxireal 

plasma drug ooneentration(C一 )in plasma was com- 

pared witJI that of 10％ Cm drug oonce ntration
．
At 

10％ C～ after a 2_d drug exposure to dauno rubiein 

and homoha rringtonine, or after 5 d to epirub~im 

5—_玎uoruuraeil， cytarabine hydrcchloride, and 

doxorubicir~ significant cytoto xieities were shown 

Therc黼 lRiletime--depe ndent effects after 2-5 d 

drug exposure for 4 out of the 10 t~ted drugs, and 

m蚰 or marked tim e--and dose-dependent effect for 

others 

KEY W ORDS antitumor drug screening  assays； 

antince plastic agents； cultured tlralor ceils； 

teteszoliuill salts 

A number of in vitro tests ha ve been tried to 

predict the respo rues of human tumors to 

chemotherapeutic agents， such as clono genic assay, 

dye exclusion assay, and  radioactive pFoenrsor incor- 

potation． Hov~Wer， practical limitatiom ha ve 

restricted their applicatiom in routine dinieal 

practicestI—m 

A tetrazolium dye(MT'r=3--4, 5--dimethyl— 

thiazol-2，5-diphenyl tetrazolium bromide)assa 

was based on a reductaut reactifn of M TT t0 

Re~ ived I99I—O6一I3 Accepted 1992--10—13 

formazan caused by living  cells． reduced 

formazan c＆n then be measured with a microplate 

slxctropbo tometer． Tbis method has beeu 

suceessfuily applied to a new antica nce r drug screening 

program in various incubation cell lines In order 

to searchthe op~llalco nd itiom, wc studiedthe ap- 

propriate test dose for 10 drugs， the expo sure times, 

and theend po intsforlaboratoryassays． 

¨ -1删 ALS AND M ETHODS 

’IheK562 cell Jinn WaS provided byDepal'LrJacllt 

of Immuno logy， K|d University， Germany， and  

cultured und er co nvemiom l co nditions： 37℃ ， 5％ 

CO，+95％ air, 100％ rclative humidity, in RPM I 

1640 supplemented  witJI 10％ heat-inactivated  fetal 

bo vine s~'ulu, pe nicillin 100 IU· ml一‘ and  

streptomycin 100 ·ml～．5-Flnorouracil(5一FU 

Hai-pu Pha rmaceutical Factory， Shanghah 

China), Flnoro-deoxyuridine (V-Deo， Hal-men 

Pharmaceutical Factory, zh 1曲n昏 China)， 

nytaesbine hydrochloride fCyt， Exporaneutal 

Pharmaceutical Factory of Bci豇ng Medical 

University, China), viner~tine fViI1， Hangzhou 

Min--sheng Pharmaceuticul Factory, China), 

homoharringtonine (Horn， Hangzhou Min--sheng 

Pharmaceutical Factory， Claim), methotrexate 

(Met，Ebewe Australia)，mitomyeinC(Mit，Kyowa 

I-lakko Kogyo Co’ Tokyo， Japan)， doxorubicin 

(Dox， Farmitalia， Italy】， epirubicill (Epi, 

Farmitaha)，and daunoI11bieill(Dath Famitalia) 

Stock solutions ofdrugs wci'l~prel~red in Hank's solu- 

tioix Drugco neeraratiom included a 4-fold differ- 

ence in magnitude Five or sixpo intswere selected， 

which innhided the maxireal∞ nceutration attained in 

the blood, assuming  the total daily dose to be distdb 

uted onlyillthe plasma ㈣ W e purcha sed M TT from 
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Fluka Chimie AG and RPM I 】64O from Kyowa 

H~tkko Kogyo Co． Japan n Ie other reagents were 

allofAR． ’ 

MTT am y nc 0啦；irml MTT assay~ was 

roodifieeL K562 cell 1inc 、vere seednd in 96 well 

microtitre plates in 135 m／wetl with 8x l0．一 1．2x 

10’ ceUs
．
Fifteen of various drug stock solutiom 

were added to each of 5 replicate wells， and 8 

replica~ wells without drug served as control Thc 

plates w哪 jneubatnd  for l， 2， or 5 d
．

Afterthe 

incubatioI1， 50 Ⅱl fo HanVs solution with MTT l 

ms· ml一’ wcrf added to coch well and the plate 

reincubatnd for further 4 h The plate wss then in 

vertnd  on blotting papers to relllove the medium． The 

fornlazan crystalsformcd were dissolvedjn 10o 0f 

acid-isopropanol fHC1 0．04 tool／L in isopropano1) 

and shaknd for】0min． Theplateswere read onaDG 

3022 EL塔A reader at 570 nn1． A 70％ reducfion 

( )inabsorbanee comparedwithcontrolvalue*was 

defined as the drug sensitive and <IC70 wasinter- 

preted as re~ tance． 

RESUI腮  

TheK562ee ll doubtingtime呲 20
．

4hin96well 

microtitre plat~~． In aⅡ0f 45 pa nels ofthe co ntro】 

we lls the nig~noptfialdemitywas 0．77+ 0．16． The 

different co neentratiom for each drug showed 3 

phases： aflat slopephase； a slope phase； and apla- 

tean plmsc(Fjg 1)． Accordir~to the dilTeee~ of 

theinhibitorymn 3 generalforms exist：(a)After 

a 2- or 5-d exposure forDan and Hom a positive 

co lteentration∞ lation was shown inthe fange of 

10--90％ inlfibitiotg fb1 ForM etthepositivecoere．1a- 

tionwas shownin the range of】0—们 ％ inhibitio1L 

Aln10u the coneentration of Met was i11~rreased  

】OO—r0Idsto 0．】mg·ml一， therewas11ofunherin- 

crease in inhibition； (c】The otller drugs showed that 

with inemasnd co ncentration andtimethe inhibition 

also generallyincreased(Tab 1)．Among 2or 5 dwith 

H0，nt M eh F-Deo, and Dan, there we re no sig． 

nifica nt differenc~ as thetimeincreased  For other 

DrⅡ| ccneeumttice／ ·mr' 

F 1． DrI窖~ lJelm and itshthihitery effectsto 

K562 cell lira wi伍 d丑珊叼 lbicln，Immelmm~ tmim， 
andmethetmxateafter1-,2一．orS— ero sexlmm m, 

drugsadded foralongerperiod and ofhigherco lKcn- 

tratiom．, theee WCTC mild o1"marked time—and co n- 

eentration-dependent relationships． After a l—d drug 

exposure, no drug showed sem itive and after a 2—d 

expo sure to Dau， H0m， or after a 5—d to Epi, 

5一FU， Cyt, and Dox at 10％ Cm the IC70 semi- 

tivitylevelwasatminedCrab1)． 

1k  dilutionfoldsform theC I totheco il~en- 

trafion at which the drug effect was equivalent to 

Ic3o w~-i'g also presented Crab 1)． Met, Dau, 

H0 andDox showedwide ranl~ ofeffects． 

This paper repo rtsthe applicationofMTTassay 

to study on the inhibitory ctTect of l0 

ehe motherapo utic drugs． In the compa rative studies 

Of l1 2一， Or 5-d drug exposut~ positive correla． 

tion between the drug effect and ∞ Deentratiom, as 

we ll as bd ndrug effects andthelength ofthe  ex· 

posure time existed witbin a certain range． Ex· 

eeptionwas foundinfittietime-dependent effect dttr- 

ing the 2_5 day co ntinuous exposure for Horn． 

M et， F-】)e0 and Dau The m ults indicatc that a 

2-d exposure and 10％ C～ atefitforthese4 drugs 

andfor restofother6 drugsthe presentmetho dofthe 

drug exposuretime orco ncentratiom needto be ad· 

justed— including a releventwayto expressthe results 
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Tab1． Inhibitory effectsof10antineoplastiedr1lgson踟 cellline． 

’ T highest~or,eentrationwaslessthantheinhibitingconcentration
．  
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need to be designed for each individual drug． 

As yet a well—accepted standard MTT method, 

using in clinical antitumor drug prediction． has not 

been confn-med． Accord ing to the anti--dru g scr~ n- 

ing program lc was the bonderline of the 

semitivity, in this study IC7o was adopted as the 

threshold of sem itivity after a 2—d drug exposure and 

at 10％ Cm thisis consistentwiththat suggested by 

Bleed etⅡ UnderthislevelHow．, Dauwe re upto 

stand ared 

In this expedment，the doub~dilutionfolds from 

C№ to the concentration at which the drug effect 

w'ds equivalam to IC30 may be predictive oftheeffec- 

rive active time of the ind ividual drug in VivO， al- 

though their effective rates aledifferent 

Since hematological malignancies have fairly el- 

fective dru gs and  the response is ea sier to be  

evalua ted． we  have started to study the clinical drug 

sensitivity predictions of acute leukemia patients， and  

intend tomake some special designs to meetthe char- 

acteristics of th e drugs and  the clinical samples
． It is 
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摘要 MTT法用于 l0种抗癌药物对 K562细胞的体 

外微培养药敏试验．其中 Hom，Met，F-Deo和 

Dau白2 d起对 K562细胞的抑{目I作用稳定，其它药 

物随着作用的延长抑{目I作用相应增强．在按临床用药 

所选体内药物理论最高淮度的 l0％药淮度时，K562 

细胞与 Dau Hum 接触 2 d，与 Epj，5—Fu，cyL 

Dox则需接触 5 d获 70％以上抑瘤 

关键词 抗肿瘤药物筛选试验；抗肿瘤药物；培养的 
肿瘤细胞：四氮唑盐 ●-●'●●●__。-‘一 
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