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阿霉素对重组人肿瘤坏死因子介导的结肠癌细胞 

(C0Lr02O5)细胞毒增敏作用 

骆云鹏 ，LIU Rog82，SALMON Sydney E2 

(1．重庆医科大学病理生理教研室，重庆 4~0016；2．I-]TCA~ tccy，C∞∞ C~lte~， 

Unlve~sty '黜 ，Tucson 85724，AZ，USA) 

(擒 薹l目的：评价PI'8素和rHuTNF抗人结肠癌细胞株的序贯作用。方岳：采用克睦生成试曼电(}hmb【Ⅱl 一 IⅡ啪 法)，研 

究DOX和rI~TNF序黄作用于COL~ 5细胞株后的抗增殖教皋。蛄景：对绩肠癌蛔臆系 05，存在DOX—rHuTNF序 

贯抗增殖作用；多数联台给药情况下出现相加／协同作用。蛄论：DOX存在时．TNF的抗瘤l作用增强，从而支持DOX可干扰 

细胞保护机制以使瘤蛔肫对TNF细胞毒作用更为敏感的理论。 

【关羹词J肿瘤坏死因子；阿霉素；COLO205；克瘫生成试验；药物序贯作用 

【中目圈书分熊浩曼壤  l R730．5 l文献标识码J A 【收辅日期l 2001—05—2l 

Sensitization of colon cancer cells(∞ LO205)treated with 

Doxorubicin to rHuTNF—mediated cytotoxicity 

LUO Yun一舰 ， 

(Department 0_F Pathophysiology，College of Basic Medical Sciences．c~ ~ng Medical University) 

[Abstract】 o#J0et／~：，rlo evaluate the sequential action of rHu and doxomblcin(DOX)~alnst hu咖  

oolou cano盯cellline(COLO205)．Methods：with clonogen~~assay(Hamburger～Salmon method)．the sequen- 

tial rolesofrHlI1NF andD0Xono0L』]205wereinvestigated ．m dose—effect rdatier~hipsof each drug alone 

and in~ nb／nation wefe肌 alyzed by exmxfining the survival fm~km of the drug combination．恩瞎‘‘f ： le ac- 

tJonofD0Xand rHuTNF agai~t proliferation 哪 foundto be scheduh—dependentin~olonotno~rlineCO- 

L0205；marked synergistic effeets were observed in i'tg~t instances of treatment，when DOX was administered 

priortoandI埘tfd】a‘ ngrHuTNF．Conclus／~ ：Theanti—tun'tor effectdTNF锄 be enhanc~ inthepresence 

of D0X，suggestion that the addition of D[)X may interfere with the cellular protectice mechani％ ，c~using the 

tumor cellsto become rrlol'e susceptibleto the eytotoxic action ofTNF． 

【K 】’咖 玫 ；COLO205；Clongenic assay；Sequential rolesof drugs 

Tumor necrosis factor(TNF)is a cytotoxic 

n'~ ine produc~ by ma crophages stimulated with 

bacterial目 渤 【_m．丁N psrtlcit~tes in inf／~mmatory 

reaction and wound healing，and possesses anti—tu- 

iTior activity， ，which is also~lled cachectin，can 

induce septic shack and cachexia．TNF caIl combine 

with receptors(R1／R2)on selected turaor cells 

B‘唯嗍 ：L．啪 Yea—Pen8(1943一 )，female，associate professor 

R| f岫 ： is sappo~ed by grits CA一21893，CA一 

170~4 and~omaam~NOI—CM 一57662from N耐  

andinduce their death and rfled~tethe anti—tIIr蛳  

action of natural cyto~xlc cells．The mmbinations of 

rHuTNF。。宣lld Dc掰 ，5FU，mdphahn，as well as 

bleomycin，have previously showTl ohvions syne sm 

in enhancing the and—’proliferative effects on human 

colon~~nce／"eelI linesL ． 

1_he present study investigated the role 0f 

schdenle—-dependence of TNF and DOX on CO— 

LO205．Dose—effect relationships of each drug alone 

and combination were y捌 by examining  the sur 
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vividfraction ofthe drug combination． 

1 M IER¨JLS AND METHODS 

1．1 hIh 舳  

1．1．1 C妇 ·C蛐 Cen ： Aa皓tablj3 出 1∞n船  

callline，0【】lC功D5，哪 obudned[ramAT0c． -e cd1lineⅧ 

matinmined in RPMl 1640(Cdbeo，Grand]sland．N ) th 

10％(vtv)fet~!c置lf 5苣啪 (R0w hb∞i妇 葛，N翱七皿g rk． 

CA)．1％(v／v)矾 dⅡ_m一~petomycin snd1％ L—glutamlne 

and kept“37℃ in a hmnidifiedan 曲e t}l7％OO2 and 

2o％ ．1k  cells嗍 d亭v0id ofmy~oplasrna bacterialin一 

[ecticn and p日 畸ed serially．Cell lines№ grown asmonolay- 

∞ ．Tumor cdIsw∞ harvested d~xingthep酬 of expommd~l 

~-owdxCell d dM t w achieved byincubation t}I hy— 

pooemmic rnedim-nh l5 ndI悯 at 37℃ ．T} edLs懈 then 

shaken offthe bcxtom of flask sndwashedtwiceinMcCoy’ 

s5A at 200 gh tenminutes． l啦 cellsin suspen一 

0I1s w目e co岫0ed r堰 a h noc ∞ 时盯．Viability，as detex- 

mined by trypen blue exelusk~，Was>90％．The洲 e cells 

wer plated at a oonce~tradon of1×10' abk n咖 r ceIIs per 

山teinthe upp~" er ofthetwolayer asar culture syst∞ 

Plating郴 del es h  O5 cells l5．73％ 

l_1．2 used： Recombimt lTum蝴 TNF(rHuTNF)in 

highlyparifiedform W拈 provided by m te：hlrIc．Southsan 

Frmo．s~o．o血 Dn ．The单ed矗c activity of r} F was 5× 

1O U／rag protein． 1 妤  te~tcd adding∞ the agar 

matrix to permit 0 inum  exposure during the ctdture pedo~． 

Andnlrmm~of conomU~ m w☆ tested(e．g．10，5o． 

100，5呻，1000 U／rII1)． 并帕 l把 dihatic~s惴 m e wiI}l 

McCoy’s 5A o~rmining 10％ heat inactivated fetal ne 

辩n蚰．D删 b赫n(dDX)w咕c&ainedfromtheArizonaCan． 

0 ( 钯r’s re聱 面琨r捌 ser It was k印t in一8O℃． 

andthawedin a 37℃ wamrl~th prlo~∞ L鼬 In detailedtima— 

t ．r'“rNF andD0 t alpine andin∞mbil t．啪  

atftx~l ratio~． 

1．2 Mdll岫  

Cloningm y：A doublelayer soft yw∞ ∞ ∞ 

described呻 oLdy Hm~arger md lm ．L2~6J TI瑚1。r 

cdIsw platedintothe upp0 la 0fa doubleIa agar cu1． 

t system．1 量帅d曾h辨r comisted of首l McG。y’s 5A 

n'd~urnwlth0．5％ 日 ．TIleoverlay~ ∞l ofCMRL 

1066medium withtL盯r盯 cells and 0．3％ 饿 ．The nⅡr盯  

ceil 0 K锄na—妇 l was lxl矿 cells per plate．Positive and 

negative con耐 pIat m  induded sll∞slys，and each 

both o Mtbn w柏 t~tedint~iplleate．Te~tingwas done ：： 

o∞6mI exposure to血 (0．2 rI11)added to the upp a一 

窘缸口6ela ．The pl岫 w then JnctJbatedl 6—14 days(de— 

p ir堰upon the owdl }la糟ctedsti岱of the nⅡr∞r ceu line)， - 

in 7％ 0 ，and sir贰 37℃ in a htmdcliffedincubator．Prior∞ 

final colony or~mtlng．plates wexe examined t}l an inverted 

miax~ope，anda formation e~sluatedwith a visbility · 

stain．Cok~esof且lleast 60 cellsin djan咖  ere c~mtedwith 

an automated．mm铲analysis system (Bausch and Lomb0mI1i- 

oon FAS 【】)．which had beam optlndz~ h t唧 o：~ay 

娜 t墨R娃】 w啪  e 签 the pe帕mt目ge cob· 

growth。=n withthe eontrds． 

1．3 晰 _̂ ． 

Ddiniticms璐ed in data ar~ is：TabIe 1 sI啪 the defini． 

tia~s of ner stic．~lditlve and other efteets． 

1抽 l n曲 -Itl0I瞄0f盘 螺 曲 ● ●岫 卸鼬  

岛m g 

Additive 

,Subadditive 

Ama~onlstic 

SFa+b<(SRI)(S ) 

+b=(SFa)(SFb) 

SFa+b>(SFa)(SFb) 

<SFb．when SFa>SFb 

SFa+b>(SFa)(SFb) 

SF：surviving fracfion~a．b：D ；a+b；drum used in 

ocxn~rmtion． 

A statical testf deviation n additiveeffectwas con． 

structed a5loners：for a~tven dose0fdrug a．surviving Iraeticn 

of ce1】s，SFa．w 曲 rved；lil哩 *．b drug b．we ohe~rved 

sFb．Then ob特Ⅳd +b．Iftheadditive踟 held．then 

SFa+b=(SFa)·(sFb)When血 ∽ ∞mra由∞ andt．~ir 

m 啮l；∞ w茁e studied．甜T rg or inhibition w det呵- 

mined h  each expcx[mcxlt individually。the P value ng 0．05 

inⅨ帕p盯i蜘 to the T e additive dtect 巾 s． 

2 R鲫 I妇 

2．1 q咖衄瞄d姆of rHa'llqF订嘲柚麓nt w‘tI．pre— 

t唧 b|tI帅 0fD0X∞ o0 呦 5 eeU Iine 

2．1．1 Effect of拿equefld8】nea虹I埠rlt of OOLO205 

cells with D0X and rHIl1NF 

1 2 Effbct 0f韩呻酬‘-l蚋劬响e毗0f X旺 05一 D【Ⅸ (0．00I ／■)·叫 哪哪  

’；±s：perc~t sm'vi~l of amtrolDOX(0．001．ug／m1)pmtreated cells． 
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Mter pre—incubation withPOX(0．O01pglm1)， 

the p既傥nt S山州 rates of pre—treated ceils咄  

81．9±7 0． re obtained the％ Survival for eontinu． 

ous p。sure to rHu1 F alone，(i．e．98．5±10．4， 

10o．4±9．1，67．9±4．0，61．1±8．7，54．3±2．9)，as 

wall as％ES(ExpectedSu va1)f 4 in co．hi— 

nation(80．6，82．2，55．6，50．0 and 44 4)．In t} 

0【pe m∞乜，we obtained the fo】10w l】g％ OS(Ob． 

servedSurviva1)fordrillsin<mmbination：66．8±2．7， 

65．5±5．1，5O．8±4．8，41．1±4．4，and 41．3±1．8， 

respectively 

2．2．2 Effects of sequentialtrea~ t ofCOL(Y205 

cellswithDOX(O．g05／~g／m1)and rHuTNF 

Tab 3 gffeas 0fRqamtlal口曩lh唧 t ofCOL0~05 edlswithnOX(0．00S~ ／d)aad rHffrNF 

*；±s：perc~t sur~val of controlD0X(O．005耀／nd) e廿髓ted cefls． 

Table 3 showed that atter pre—inhJhation with 

[X3X(O．005~g／rd)，the Su9％al of pretreated 

cellsw舾 78．7±6．0．We ohatined ％ SurvivaI l-ates 

with continuous expOSure to rHuTNF alone of 98．5± 

10．4，10o．4±9．1，67．9±4．0，61．1±8．7 and 54．3 

±2．9．Therlwe obtained 96 ESfordrugsiirl cccnbina， 

tion：77．6，79．1，53．车．48．1 and 42．7．In oL!r experi． 

rlmt~t，m found％ OS ratesd 58．1±1．2，58．2±7． 

3，54．4±3．0，40．7±1．5 and 22．4±8．3，resi~ ve． 

1v． { 。 。： 

2．2．3 Combined effects of sequential treatment of 

C0 0205 cells with D0X and rHtI1NF 

Tab4 CombIned effects of∞qn洲 岫别n崃 t ofd】l 氆啮 血 D0x Il INF 

s．s~ ；Add：additive egeet．Synergim~or additi~m isP<0 05in∞mp8 螂 1to oorr~gmding values 0fOS andES． 

Tabe 4 showed that anti— tIJrⅫ effects of nism"would be impaired。af1d hence the cells would 

rHuTNF were enhanced markedly，after pretreatment accumulate excessive n嘲c6ve oxygen—producing n ． 

ofCO LO205 cellswid1 different dosesofDOX(0．001 tochondria andwouta befar ／~nsitivetoTNF— 

and 0．005腿／n )． indu。耐necr0sisf昙·9，ll1
．  

Itiswell—knownthat丁NF caninchcethe eyto- 

toxic／cytostatic effectsintumor cells．Tu∞ r cells o．2~tl 

show various reactions before death under TNF ac． 

tion，eg．after turaor cel|s were stimulated by TNF． 

mRNA／protein synthesis v，as higher than before．On． 

1ywhen cellswere treated for 24h didtumor cellsur1． 

dergo degeneration and neremsis． 

Recently，we learned that there is a protective 

action(re~clle system)in tumor ce||s．When DOX in． 

hints~ytmolic caspa~ activity，this‘‘red,Lie mecha- 

Rrst of l，TNFinteraetswith its receptors．and 

then cognateinteractionwlthits receptor leadstothe 

formation of tome products in the cytoplmm ．Thjs 

formation and resulting d~mage may be prevented by 

ptotease inh~tors．Calls may protect themselves from 
the effects ofthesetoxic o亡 rIpounds bythe synthesis 

of detoxflying  ealzymes．Our data showedthat inthe 

t12ode of“short(4h)rHu1NF pre—ineuhation，fol— 

lowed byDOX treatment”．r HIl1NF can decreasethe 

cyto~oxicity ofDO。(∞ turn~ cells．owingtothe pro- 

duction of a protective rllechanism followed by cellular 
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stimuhtion of rHIlTNF[1oJ．fn the roode of“DOX 

first，TNF secend”，DDX csninduceincreasedrHu1 ． 

NF cytotoxicity，susge~ng  that the nⅡn∞ edls，per- 

haps in the presence of DOX，can no longer础 e 

these protecting。deto~fying~ ymes andtas a result， 

a destroyed．Furthea'mca'e．D0x 。auld enhance Fas 

receptor expression on the phsrna merllbrarte of colon 

cano ． 

InSane~ttheinteraction ofD]x and rHI 

waSfoundto he schedule—dependent{n colon Calleer 

cell Iine蚴 5．Marked synergism was observed 

in most in吼an嘟 of treatment when DOX was admin． 

istered 砸0rto，but notfollowingfHlITI ．rHI倒 

kills cancer cells。but also induces a protective mecha． 

ni in the cells．However，the anti—tultK)r effect of 

TNF can beenhanced in the presence ofDOX．Sug． 

gesting that the addition of DOX interferes with the 

protective mechanism ，and the tumor cdls then be． 

00me rr-。 suseptible协 the cytotoxie action of TNF． 
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