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Several new targets of antitumor agents 
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ABSTRACT Alpha-fetoprotein (AFP)， as a 
h单al锄  p士删nm ng fimtor， has become a 唧  

IRrget of an h 吲目0蛳 agents． It is a 珊孵 

approach for the tre~Imaent of tun~ol"S to inhib／t 0 

block 0lⅪ me expressi~ ． Informationaldn培8 are 

bdng develor~ for gene therapy applications 8s 
inhibimrs of 0|1∞雪鼬e exoress~ ． The induction of 

ttmaorodl differentiation is m~other n strategy of 

drug therapy of tumors． Comnxm acticaaixlode of 

many antittmaor drugs is to induce apopmsis of 

nⅡn。r oells． Suic／degenes．as mrget~ therapy of 

tumors， ~ pmve the present ch8n }蛳 p ， 

exhibitingbroad applicati~ prospects． 

In many conventional chemotherapeutic regimens of 

tumors， display their activities on the DNA level 

But，these 1J祭 are often deleterimLs for other r~ dly 

dividing cells and csix~ the well known toxldties The~ ore 

attenpts aimed at otl~df pI1anm∞l d  targets arc especiMly 

interesting In recenc years．an important devdopment in 

thefield of cancer pharmacolqgy isthefinding of s0rne n 

targets of antitamaor ag∞  · ． Based∞ ottr invemigatic~s， 

n t日 蛳 will beintroducedinthe presmat review． 

Standard therapy of primary hepatocelltdar c nom 

(HaC)w∞ ~rglcal reseencm However，11igh a1Ⅱ 

rates have been disappointing A major problem of 

chemotherapy and radiotherapy for PHC is still their 

d There were 11o data from controlled studies 

available which would Mlow an a88e~ ent of efficacy of 

iⅡm1IJ1 for PHd ． It is pre r to find nev~ 
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metbede  to lillpiOv~ therapeutic efficacy and reduce 

extrahepetic side effects． It has been re∞g1 thatAFP， 

as an oncofeta]antigen， 唧 re in Iarge amountsin adult 

hepatcmm cells and serve8 dinlcally useful pUtlXlSes as a PHC 

marker assay． However．itshiologieM activities are stillfor 

from clear． In“∞ application of AFP in rodentsim'reas~ 

their susceptibility to various 。 p im肌 tal ttm0ors 

demonstrated b gl~t[er tuner sizes，longer pt删 sfortumor 

regressian．and anincreased numberof aⅡrⅡ prc~-esslmas． 

But．the heightened susceptibility can be explained by 

0f AFP． Our studies indieated that AFP 

inhibited the proliferation of splenic lymphocyt ．~rte-way 

mixed lymphocyte reaction，and interlen kin-6 prod~ fion  of 

印1e∞ cells(c0 be punished，． s噼 岢9]r T (L)·cell 

activity was also enhtmced by tl~ ent of AFP (to be 

published) Onthe other hand，ourlaboratoryfoundthat 

AFP also directly hmctloned as a PHG p~rnofing  agent． 

H咻 肌 AFP stimulated the  growth of Ir．。use ascites 

hepat~'na-22(H-22)celts．When H-22 edls were inct~ted 

th htuamn时啪 alblmain(HsA)．12o obvious influence∞ 

H．22 oeu growth Ⅷ obtained． indicating  tha t growth- 

st 1u1at0ry eff~tof AFP was not a nonspeeific nutlitlan of 

this protein on cultured cells To further ~rffirm the 

specificity of action of AFP．H·22 cells were incubated  with 

∞mbir ed AFP and anti—AFP antibody． The growth- 

stimulatory effect of AFPⅧ obviaasly alx~lished by an ti．AFP 

~tibod? Taking all our inv gatjons，it is s蜘。ngIy 

in'erred that AFP 咖 1tsibutes to the generation and 

development of n  and is an  imtx3rtant tar t of anti·PHC 

agents ． suppre商∞ of the gene expre~ion andhiologicM 

activities of AFP by sortie bioactive suhstanoes will belxlne 

r swategyof thetre~ t ofP}I ． 

L4_cb(al ne (Oxa)is a new antitum~~ and 

imm~ tory agent of mtu糟1 0fi窖jn found first in our 

Ins tu【e【8一 Our laboratory found that Oxa 12
．5 

nag‘L had no marked  antagc~alstic action on  the growth 

sfimdafion  ofH-22 cdIsbyAFP． But．whenOxaw∞ used 

in ocmbim ti∞ with 5一fluo~ aracil 3．1 nag·L～ ．the pe／w．Jertt 
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of suppression on H-22 cell growth stimulated by AFP was 

increased[11,12) on the other hand
． Ox pmdueed an 

inhlbltm'y influence on the activity of cells induced by 

AFPt11,12) AFP
- suppressed splenocyte proliferation ，otto- 

way mixed lymphocyte reaetion ，and interlaukin一6 production  

were also antagonized by the treatment of Oxa (to he 

p~ hed) Using in dtu hybridization technique with 

digoxigeniM aheled AFP cDNA probes al1d inma~  

cl~'nistry niethnd ， we fc~nd that essentially all hmmm 

haV*toma BEL-7404 cells contained mRNA 砒  

-protein in the cytoplasm． Expomwe of hepatc~na cells to Oxa 

re．dred in on c6vious decrea~ of AFP tuRNA and AFP 

protein．indicatingthat嘶 inhibited AFP germ expression in 

htmaan hal~toma oeXl~[13】
．
Therefore，according to the data 

from our laboratory， it is suggested  that anti—hal~toma 

activity ofOxa is assocaated  with itsinfluenceon  AFP and 

Oxa}b5the potential of being developed as allew anti—PHC 

d based bⅡ AFP target In addition， previous 

investigation indicated that retinoic add (RA)， a 

differentiation inducer．suppressed AFP gene ex~ ltl in 

human hapat,~  0 7721 cells． Synergiaal inhibitic~on  

AFP gen e ~z,pression 惴 also obtained  when RA 惴  

eomt／ned with solenium． Moreover． ant AFP activity of 

RA 砌  qx i 1aI to its therapeutic effect on  liver 

canc “)
．  

The discoveryof on cognnaes hasled tothedevelq~ w．ntof 

tumorthe ∞ basedon  affecting the activated  oncogEt2~,by 

fⅡe bioactiveⅨI工Ipalnds． 

Lyeobetaine(Lye)，a new antit~ agent of Dstlli'al 

oI~rin．}b5 been sh。wnto decreasethe expression of c-my：， 

N-ras，and慝一microgt~ g∞ inhumanleuk~rfia cellline 

H㈨ 。el 15／ After the tre~tllaent with Lyc
． the 

sensitivity of c—my：，N-ras，and慝一microglobutin to 

DNaseIⅧ lowered．whilethatof c-m3b on coge~aesdid not 

oblige ob,riax~ly， indicating tha t influer~ of Lye on 

oI1∞g叨 was related to different active structural states of 

~ y)genes(1 

H~noharringtonine (Horn) ,a~as found to have 

therapeutic offec-t for acute leukemla as weU as sonle solid 

tumol~ in eombinatlon use In molecular hybridization 

目币 m即 ts，H。m reduced the o：yatent of c-m RNA in the 

cytoplasm and aecderated the degradation  of c-m3c mRNA in 

the cytcplama Butthe agent exhibited ilomarked irfluen~ 

on the expression of c—my： on o3ge~le at lranscn’pticeal 

l vd[t6，1 

Strategies aimed at affecting on o0gen e expression  also 

include application of informational drugs(113)such as anti— 

sealse oligodeoxynuclmtides(AODN)，antiseme ollgonudee- 

tides (AON)，al1d rihazymes (RZ)． They can block 

on o3gen e expression  atdifferent Levels． AODN an dAON are 

designed ∞ bind to double-stranded  DNA，resulting in triple 

helix formation  and  red uction of mlLNA synthesis o1"are 

designed to specifically bind ∞ RNA， drIg in a 

translational arrest RZis a naturally 0cc咖 RNA erll~jllle 

that catalyzesRNA cleavage and RNA splicing reactionsin a 

sequence-speclfic Ii1B／In~l" RZ that cata1y硝 R d鼬 age is 

being d 10ped for g∞ e therapy application as inhlbiror of the 

expression of ollo0~lles[J。- A major problem is the 

stabilityofthe therapeuticID in vivo aswell asthe specific 

cellulartargeting ． 

D 啪 nad帅 imluaio~of tmmlot-eelIs 

Since clinical application  of RA for the treatllaemlt of acute 

promyelocytie leukemia， studies on  differentiation ind ucers 

have always attracted  the atten tion  of the wodd’s 

sdem ． 

Anordrin(An。)is apost~ tal contraceptive developedin 

China and possess~ an tiestrogenic properties[2“
． 

Our 

[abolratory found that a-Ano exhibited I~otent antitumor 

acfivities[22 r )
． Hu工r1an l叫kerI1ia HL-60 cell line a rr．∞t 

frequendy employed in vitro mnd d ix)evMuatethe abilityof 

various differentiating agents． It was~hown by Nm "dye 

reduction method andⅡ rph0l0 caI observation that a-Ano 

10 rmaol-L一 ind uced HL-60 cell differentiation intomore 

nmture cells． M emawhile．the melnbrane fluidity of HL-60 

eells and Ca2 content in the cytoplasm w decreased
． The 

activity of Mpha-phosphory／ase Ⅵ enhan ced． The 

exp ression of c-m3~and N一Ⅲ  1c。I n§ in HL-60 cellsⅧ  

alsoinhi'~ted[ 
． 

In addition toRA and a-Ano．tw。r 州 synthetic analogs 

of RA，4一(ethoxyradx~heny1)retinamide and 4一(hydr~ 

xyearbopheny1)retlnamlde could also induce HL-60 cells to 

differemiate to more iTl~tture cells wi th functional 

chttracteristiesof granulocytes{ 
． 1carlin(1ca)increasedthe 

reduction  of NBT al1d reduced nuclear area in HI，60 eells 

The nuclear mmghology of lca—treated HL 60 eells vm  

维普资讯 http://www.cqvip.com 

http://www.cqvip.com


BIBLID：ISSN 0253-9756 Ac*a Pharr玎a出  Sirfic~ 中国茴理学报 1997 Jul；18(4) -291 

charlged into rod or lobulated slope and the voh~ne of nuclei 

reduced． These results stlgg~t that lca may also induce 

difft dati0n of HLWo0 cd ] 

A1，0I删 k plnleess oftumor。e 

Cell death Call occur by nw】quite distinct mechanisms． 

necr豳 and alX~ptosis Alx~tosls is a mode of cell death that 

oeom~ under normal physiologic conditions Owortuniti,~ 

are r·dW opening p where this basic knowledge elan be 

translated into new approaches to the development of 

antitumor dn (Tab I)C 

Tab1． Diff~'m tialt'ealm~s aI-d m cm ofnecrosis and 

ap叩  s ． 

Necrosis Apcgto~  

Morp~ features 

Loss。fme~hraneintegrity Membrane blebbing． but 

n0loss 0fintegrity 

Fl~ --ulation of chH)rnatin Aggregation of chrcmmtin 

at the nuclearm~ lbrHD_e 

Swelling and lysis of the 

cell 

Novesicleformation．c。m— 

pleteI 

Swdling oforganelles 

Biochemical features 

Loss of regulation 0f ion 

h~-neostasis 

Nod rgy requtrement 

(passive) 
Randcen digestion  0fDNA 

(sme~tr of DNA after 
agarose职 l electrophore— 

s 

Postlytic DNA fragmenta- 

tion 

Physiological significance 

Death 0f cell groups 

E,,,oked by ntm-physio- 

cal disturbances 

Phagocytosis by macropha— 

ges 

Significant inflammatory 

response 

Cell s h1 nkage 

Formation d m~ ,hrone 

bound resides(apoptotic 
13(3di~) 

No swelling 0f organelles． 

organdies renlam intact 

Tightly regulated pmc~~ 

involving activation an d 

erigym attc step8 

Energy (ATP)一det)endellt 

(sctive) 
Non -random mOil'sO- an d 

digonudeo~anal length 

f~ ntation 。f DNA 

(Iadder pattena after 

agarose gel deet~ hore- 

s 

Prelytio DNA f~ nta- 

Death of single，individual 

cells 

Induced by physlolng ical 

stimtd 

Phagocytosis by aoe／lt 

c~lts or macrophages 

Noinflammatory-response 

mAno 50 ·L resulted in marked mc~0hological 

cha~ es ofI~kmaiaK562 orHLWo0 cellsir~luding  condensed 

chrc~natin，nuclear fragmentation，an d reduction in vohrae 

Agamse gel elec trophoresis of DNA frc~n cells treated with 

Ano revealed “ladder'’pattern，atypica1．feature of apcptosis． 

At eoncentratio~of 50 tanol-L_。．a-Ano stimulated 52 ％ 

apcptos~s 0f K562 cells and 61 ％ of I-ILW~0 cells as 

determined by flow cytometry The S-phase cdls wm  rn0fe 

susceptible to alx~tosis． I~ ite extensive cleavage of DNA 

and nuclear fragmentation， the cell membrane of a-Ano- 

treated cells remained intact， excluding  t唧 blue( r 

Av~tosis is often abrogated or delayed by inhibitors of protein 

synthesis，such as ciclohexSmide(Cic) However，a0opto6z 

ofK562 cellsind uced byl~AnowsN not prevented byCic，ie， 

a-Ano-induced apoptosis of K562 cdls wss independent of new 

protein synthesis{30-1 

The elimination of tunH  cells by intracdMar o：pr"--,=,sion 

d suicide e is also m effective med'ed to control 

maligne r ttlrno~． W hen suicide gert~ such as herpes 

sim#ex virus thymidine klnase (HSV-tk)~rEffle，E co／i 

q b劬 e dearninase(EC-ed)gene，and variedla-zoster virus 

thymidlne kinase(VZV-tk)goae are transduced into nⅡmr 

cells， suicide m ec 巷 四 雌墨ed b theee genes en — 

zymadcaUy o3~ext prodmgs such ganciclovir． 5一 

fluorocytosine， an d 6-methoxypurkne arabin~ide to t~otellt 

inNbkors of DNA synthesis， resulting in the selective 

apoptosis of transducted tuii~olf cells This innovative 

al~roachhasbeen exp1 forthetreatmentoftmnots~31,323 

Our investig ations w sul~orted 
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关键词 丝蛊；选 窒蔓； 堕置皂；查茎冒； 
细臆分化； 堕i曼L圭；植物源的抗肿瘤药 

摘要 甲胎蛋白作为肝癌生长的促进因子．是抗 

肝癌药的新靶点． 用药物抑制或封闭癌基因表达 

为治疗肿瘤开辟了新途径．诱导肿瘤细胞向正常 

细胞分化巳成为肿瘤药物治疗的又一崭新策略． 

诱导肿瘤细胞凋亡是许多抗肿瘤药的共同作用方 

式；用自杀基因靶向治疗肿瘤优化了目前的化学 

治疗，具有广阔的应用前景． 
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