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Basic fibroblast growth factor enhanced LAK cell cytotoxicities 

against human bladder neoplasm cells 
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ABSTRACT 

AIM ：To study 山e effects of basic fibmlast 

growth factor(bFGF)off 山e proliferation of 

1)~nphokine-activated killer(LAK)cells from 

patients wi山 bladder cancer and LAK cells 

cytolysis against bladder tUlYlor cells． 舯 I． 

0璐 ：LAK cell pmliferatian w旨s assayed in the 

presence of various concentrations of bFeF 

combined wi山 interleukin．2 (IL-2)by ceⅡ 

count． Cytotoxicity of LAK cells against bladder 

cancer cell line EJ cells and bladder[uiilor cells 

(BTC)from patients wa8 determined by 3．(4，5． 

dimethykhiazol-2-y1)一2，5一diphenyltetrazdium bro一 

de( Trr)assays． I【EsI】I ：The呻． 

1iferation of peripheral blood monocytes(PBMC) 

wasinhibited by bFGF5 p-g·L一 ． bFGF did not 

affect山e stimulation ofIAK cellsinduced byIL广 

2． The LAK cell numbersin山ecomb ／nation of 

IL-2 with bFcF were not significantly different 

compared wi山 that treated wlth IL-2 alone． 

bFGF enhanced cytotoxicity of cells against 

bJadder cancer cell line EJ cells or 瑚rc． 

respectively． C0NCLUs】0N： Although the 

wolifemtion of PBMC was inhibited by bFGF． 
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bFGF increased LAK cell eytotoxicity against 

bladder neoplasm cells． 

DirI．RoDUCI1ON 

n results of using lymphokine—activated 

kIl1er(tAK)cells in clinical cancer therapy ale 

not very satisfactory． nIerefore． it is very 

important to investigate the factom influencing 

antitumor activities of cells． 

The hasicfibroblast gro~cdafactor(bFGF)is 

a potent factor stimulating endothelial cell 

proliferation， migration， and differentiation to 

form nevasculature and promoting the synthesis of 

collagen and fibmnectin⋯ ． In addtion．bFGF 

isalso a potent autocrine and paracrine positive 

growth regulator involved in malignant cellular 

proliferationl 
． Th presence of bFGF 

transcripts ii1 soln~human T eell clones intheats 

that bFGF may be involved in山e regulation of 

inmumity[ 
． 

It is not clear what role bFGF／nav play i11 

山e development of bladder neoplasm and 

antitumor i~nutrity． s sfudy’ to jnvesti— 

gate the roles of bFGF in the modulation of LAK 

cel1 proliferation from patients with bladder 

cancer and its antitumor activities against bladder 

cancer cells． 

M ATERIAI S AND M 11田D 

Rea卿eⅡts bFGF were pro~4ded by Torim 

Biotechnology Ltd(Zhuhai，China)． RPMI． 

1640 nl~Urll was obtained from Gibco． 3一(4． 

5-Dimethyhhiazo1．2．y1)一2．5-diphenyltetrazolium 

bromide(MTT)and L．glutamine were?obtained 
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from Siena． Recombinant irlterleukin．2(IL-2) 

WaS pmvided by Changchun Institute of Biological 

Products(Ministry of Public Health，China)． 

Culture of LAK oeIls Peripheral bJcod 

mono~~qEes(PBMC)obtained from 19 padents 

,~4th pathologically diagnosed transitional cell 

eal~illoiYla of bladder were isolated by Fieol1． 

paque(Shangh~3rd Chemical Reagents Lid) 

density-gradient centrifugation． Interface ceUs 

were aspirated and washed 3 tilP~s th Hanks’ 

solution 111e PBMC fl×108 cells·L were 

suspended in complete nlu~llln(CM)consisting 

0f RPMI 1640．benzyloenicillin 100 kU·L_。． 

streptomycin 100 kU·L一 ．gentamiein 50 kU· 

L一 ，L． utaH ne 2瑚瑚0卜 L一 ，sodil．1m pym． 

vate l mmo]·L and 15％ heat．inactivatedfetal 

calf serulu (FCS)． 111e cells were allowed to 

setde in 25．c tissue culture flasks at 37℃ in 

5％ C f0r 2 h． 111e sirw,le suspension PBMC 

(2× 108 cells·L )were fuFther cultivated in 

CM supplemented th IL广2 l MU·L for96 h． 

LAK cell proliferation assay The 

nonadherent PBMC(15×108 cells／well in 30o 

CM+IT，2)were plated in 96．well plates in 

the presence of either ℃F(1，5，or 10腭’ 

L )． Each concentration had 4 wells． rI11e 

cells were serially counted in a hemt~ytometer． 

The tests were repeated for 4 independent 

experiments and lllean cell numbers of 4 wells 

were calculatedin each experiment． 

Cylmoxieity assay Bladder tumor cells 

(BTC) from patients with transitional cell 

carcinolma of bladder were preparedL ． Human 

b】adder transitional cell carcinoma cell lines EJ 

(kindly pmvided by the Institute of Urology， 

BellingMedical University)cultared i13 wells for 

24 h and 圈 were used as the target cells． 

LAK cdls pretreatedwith bFGF(5 ·L )for 

48 h and washed with Hanks’for 3 times were 

added to target cells in effeetor／target(E／T) 

ratios= 30：̈ n CM 25o ． 11he cytotoxieity 

0f LAK WaS determined by 们̂Tr assavI- and 

repeated by 4 independent e~eri．ments(4 wells 

each)． 111e absorbance(A)at 570 aIRin each 

well was determined by miemplate autoreader 

(Huadong Electric Ltd，Naniing，China)． 111e 

％ 0fIvsis：l l一 (A oftraget cell plus IAK— 

A ofIAK cel1)／A oftarget cellI×100％． 

Stalistical analysis LAK cell proliferation 

experime nts were analyzed with AN()、 ． All 

LAK cell eytotoxieity against tumor cells was 

analyzed by the unpaired Wilcoxon’s u test． 

RES Ⅱ I 

E呦 0f b】陌 加 LAKcellproliferation 

PBMC were treated with difierent concentrations 

ofbFGF alone，IL广2 alone，orbFGF(1，5 or 10 
· L )+IL广2 l MU·L f0r 96 h． 11he 

proliferation of PBMC was inhibited by bFGF 5 

· L (P<0．01)． ℃F did not affect the 

stimulation of LAK cells induced by I 2． The 

IAK cell numbersinthecombination ofIL广2 wit}l 

bI Fwere not difierentfromthattreatedwith IL- 

2 alone(Tab 1)． 

Tab 1． Proliferation of LAK cells from patients 

wjth bladder caIloer treated with bFGF for 48 h． 

=4 wells／group and rqmated for 4 il~ penaent 

exl~riments． x ±5． ‘ <0．01 Notrealment． 

>O．05．rp<O．01 IL-2 1 MU·L_。alone． 

Treatment Cell nl】̈吐 r／l0‘ ×cells·L‘ 

Notrealraetit 

1L-21删 ·L。。Ⅱl0ne 

bFGF 5 ·Lt1 alone 

IL-21 ML"·L‘‘+bl~-F1 ·L— 

IL-21 MU-L +bFGF 5 ·L— 

IL-21 MU-L +bFGF10 -L 

9 42±0．21 

l2．24±0．63 

7 81±0．24d 

11．83±0．22m 

12 21±0．48 

11．12±0．21 

Role of bFGF Oil eytotoxieity of LAK 

cells against tlllllor cells e L4K cells from 

patients with transitional cell eatlcer of bladder 

were pretreated with IL广2 pl118 bFGF 5 btg·L_。． 

b enhanced eytotoxicity of cells against 

EJ cells or BTC from the patients(Tab 2．P< 
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0．05)． The treatment of EJ or BTC tll bFGF 

5 g·L for 4 h did not affect the A ofMTT． 

Tab 2． Bladder tumor cell cytolysis【％)by LAK 

cells stimulated by bFGF for 48 h． n = 4 wells／' 

group and repeated for 4independent唧 e—Inenb． 

<0．01 Ⅱ _2 1 MU·L一 alone 
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pretreatment of L cellⅥ山bFGF-Although 2／0～z7 ． 

bFGF alone inhibited the proliferation of PBMC， 碱性 纤维细胞生长因子增强淋巴因子激活的 f ；p-Y／ 
l|AK cell pmlifemtion was not inhibited in 杀伤细胞对人膀胱肿瘤细胞的细胞毒性 盘缉十一丰一 
combination of bFGF with IL-2． These studies 、／／ Y，／、 

are a necessa f0ren砌er t0 unders协d the 堑 ，段国兰，旦蔓二 ，秦大山，刘国栋， 『7；7、l 
p088ible n耽hanism 0f cvIokins 0r舯 w山 tors 钮洪光 (兰州医学院第二附属医院 ‘ 

： ，； use o f泌尿外科研 。 删 Ki 
：： 一 M 关键 眭 胞生长 
⋯  

bi0l。 c hlncti0ns nf FGF．删 nlediateel 细胞分裂；白细胞介蒜2； ； 

免疫细胞毒性b 
y bindingto afamily of high nity cell surface ⋯ ⋯  

receptors【FGFR)with tyroshle kinase activity- 目的：探讨白细胞介素II (IL-2)@碱性成纤维细 

Some humanT c
⋯

ells expressed high affinity FGFR 胞生长因子(bFcF)对膀胱癌患者淋巴因子激活的 

respond to FGF · In the presence of anti—CD3 杀伤细胞(LAK细胞)的作用
． 方法：用细胞计数 

exogenous fEF 1 functions as a costimulator for 观察不同浓度 bFGF对 JJAK细胞增殖的影响
． 以 

these T cells，while FGF一1 alone does not induce 膀胱癌细胞系 EJ及新鲜分离患者自体肿瘤细胞 

l cell pmlifemtion- rthle ，meehan for (B1 )为靶细胞
， 用 MTr法测定 LAK细胞对膀胱 

the d fferenc。betwe “effe。坞of bFGF on。aIlc 癌细胞的细胞毒作用
． 结果：虽然外周血单核细 

c s and LAK cdls prol矗mti0n and cyt0t0xicity 胞(PBMc)的增殖可被 bFGF 5
ttg*L一 所抑制，IL广2 

m uncle ’ 所诱导的 L K细胞的增殖却不受 bFGF的影响
．  
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