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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 the effects of basic fibrolast
growth factor ( bFGF) on the pmoliferation of
lymphokine-activated killer ( LAK) cells from
patients with bladder cancer and LAK cells
cytolysis against bladder tumor cells. METH-
ODS: LAK cell proliferation was assayed in the
presence of vanous concentrations of bFGF
combined with interleukin-2 ( IL-2} by cell
count. Cytotoxicity of LAK cells against bladder
cancer cell line EJ cells and bladder tumor cells
(BTC) from patients was determined by 3-(4,5-
dimethylthiazol-2-y1 -2, S-diphenyltetrmzolinm bro-
mide ( MIT) assays. RESULTS: The pro-
liferation of peripheral blood monocytes ( PBMC)
was inhibited by bFGF 5 pg=1L"'. bFGF did not
affect the stimulation of LAK cells induced by IL-
2. 'The LAK cell numbers in the combination of
IL-2 with bFGF were not significantly different
compared with that treated with IL-2 alone.
bFGF enhanced cytotoxicity of LAK cells against
bladder cancer cell line EJ cells or BTC,
respectively. CONCLUSION: Although the
proliferation of PBMC was inhibited by bFGF,
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bFGF increased LAK cell cytotoxicity against
bladder neoplasm cells.

INTRODUCTION

The results of using lymphokine-activated
killer (LAK) cells in clinical cancer therapy are
Therefore,
important to investigate the factors influencing

not very satisfactory. it is very
antitumor activities of LAK cells.

The basic fibroblast growth factor (bFGF) is
a potent factor stimulating endothelial cell
proliferation, migration, and differentiation to
form nevasculature and promoting the synthesis of
collagen and fibronectin{'). In addrion. bFGF
is also a potent aulocrine and paracrine positive
growth regulator involved in malignant cellular
proliferation[zj. The of DbFGF
transcripts in some human T cell clones indicats

that bFGF may be involved in the regulation of
(3]

presence

ity

It is not clear what role bFGF. may play in
the development of bladder neoplasm and
antitumor immurity. This study was to investi-
gate the roles of bFGF in the modulation of LAK
cell proliferation from patients with bladder
cancer and ils antitumor activities against bladder
cancer cells.

MATERIALS AND METHODS

Reagents bFGF were provided by Tonta
Biotechnology Ltd ( Zhuhai, China). RPMI-
1640 medium was obtained from Gibeo. 3-(4,

5-Dimethylthiazol-2-y1 )-2, 5-diphenyltetrazolium
bromide (MIT) and L-glutamine were obtained
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from Sigma. Recombinant interleukin-2 (IL-2)
was provided by Changchun Institute of Biological
Products ( Ministry of Public Health, China).
Culture of LAK cells Peripheral blood
monocyles ( PBMC ) obtained from 19 palients
with pathologically diagnosed transitional cell
carcinoma of bladder were isolated by Ficoll-
paque ( Shanghai 3rd Chemical Reagents Lid)
density-gradient centrifugation.  Interface cells
were aspirated and washed 3 times with Hanks'
solution. The PBMC ([ x 10° cells* L™ '} were
suspended in complete medium ( CM) consisting
of RPMI-1640, benzylpenicillin 100 kU - L~',
streptomycin 100 kU L™', gentamicin 50 kU -
L', L-glutamine 2 mmol* L1, sodium pyru-
vate | mmol-1.™ " and 15 % heal-inactivated fetal
calf serum (FCS). The cells were allowed to
settle in 25-cm’ tissue culure flasks at 37 C in
5 % COyfor 2 h. The single suspension PBMC
{2 x 10° cells* L™} were further culiivated in
CM supplemented with IL-2 T MU-L~! for 96 h.
LAK cell proliferation assay The
nonadherent PBMC (15 x 10 cells/well in 300
ul. CM + T2} were plated in 96-well plates in
the presence of either bFGF (1, 5 , or 10 pg*
L™'). Each conceniration had 4 wells. The
cells were serially counted in a hemocytometer.
The tests were repeated for 4 independent
experiments and mean cell numbers of 4 wells
were calculated in each experiment.
Cytotoxicity assay  Bladder tumor cells
( BTC) from patients with transitional cell
carcinoma of bladder were prepared*. Human
bladder transitional cell carcinoma cell lines EJ
(kindly provided by the Institute of Urology,
Beijing Medical University) cultured in wells for
24 h and BTC were used as the target cells.
LAK cells pretreated with bFGF (5 pg' L") for
48 h and washed with Hanks® for 3 times were
added 1o targel cells in effector/target { E/T)
ratios = 30:1 in CM 250 pl.. The cytoloxicity
of LAK was detennined by MTT assay[s] and

repeated by 4 independent experiments (4 wells
each). The absorbance {A) at 570 nm in each
well was delermined by microplate autoreader
( Huadong Electric Ltd, Nanjing, China). The
% of lysis=[1 - (A of traget cell plus LAK -
A of LAK cell)/ A of 1arget cell | x 100 % .
Statistical analysis 1.AK cell proliferation
experiments were analyzed with ANOVA. All
LAK cell cytoloxicity against tumor cells was
analyzed by the unpaired Wilcoxon™s u lesl.

RESULTS

Effect of bFGF on LAK cell proliferation
PBMC were treated with different concentrations
of bFGE alone, IL-2 alone, or bFGF (1, 5or 10
per L) + L2 1 MU-L' for 96 h. The
proliferation of PBMC was inhibited by bFGF 5
pg' L '{ P <0.01}). DbFGF did not affect the
stimulation of LAK cells induced by IL-2. The
LAK cell numbers in the combination of IL-2 with
bLFGF were not different from that ireated with IL-
2 alone {(Tab 1).

Tah 1. Proliferation of LAK cells from patients
with bladder cancer treated with bFGF for 48 h.
rn =4 wells/group and repeated for 4 independent
experiments. x = 5. “P<0,01 »s Notreatment,
97>0.05, 'P <0.01 vs IL-2 1 MU-L"! alone,

Treattment Cell number/ 107 x cells+ L1
Notreatment 9,421 0.21
M-2 1 MU-L™! alone 12.24 1 0.63°
BFGF 5 ug- L™ alone 7.81 £ 0,24
-2 1 MUC-L™! 4+ bFGF 1 pg-L™! 11.83+ 0. 22+
T2 1 MU-L~' 4+ bFGF 5 pg-L"! 12.21 % .48
M2 1 MU-L-! + bFGF 10 pg- L~ 11.12+0.21

Role of bFGF on cytotoxicity of LAK
cells against tumor cells The LAK cells from
palients with transitional cell cancer of bladder
were pretreated with IL-2 plus bFGF 5 pg-1.7".
bFGF enhanced cytotoxicity of LAK cells against
EJ cells or BTC from the patients (Tab 2, P <
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0.05). The treatment of EJ or BTC with bFGF
5 gL~ for 4 h did not affect the A of MTT.

Tab 2. Bladder tumor cell cytolysis (%) by LAK
cells stimulated by bFGF for 48 h. # = 4 wells/
group and repeated for 4 independent experiments.
P <0.01 vs .2 1 MU-L"! alone.

ETC E]

IL—2 1 MU-L""' alone B0+£26 73916
IL-2 1 MU-L™'+ bFGF 5 je-L7! 54.7+£2.3 80.0£1.5

DISCUSSION

FGF is abundant in
%), providing a pathway linking these
events to the The tests
presented here showed that LAK cell cytotoxicity
against bladder cancer cells were enhanced by

sites of mmMune
activation'
immune systems.
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expression  of

pretreatment of LAK cell with bFGF.  Although 2?6 ~ 73
Wt FRAnEKATHERCETREY ({305

bFGF alone inhibited the proliferation of PBMC,
LAK cell proliferation was not inhibited in
combination of bFGF with IL-2. These studiex
are a hecessary forerurmer to understand the
possible mechanism of cytokins or growth factors
involved in cancer immunotherapy and use of
combining immunotherapy with cytokin in bladder
cancer.

The biologic functions of FGF are mediated
by binding to a family of high affinity cell surface
receptors { FGFR ) with tyrosine kinase activity.
Some human T cells expressed high affinity FGFR
respond to FGF' 3. Inthe presence of anti-CD3
exogenons FGF-1 functions as a costimulator for
these T cells, while FGF-1 alone does not induce
T cell proliferation. Neverthless, mechanism for
the difference between effects of bFGF on cancer
cells and LAK cells proliferation and cytotoxicity
mainiains unclear.
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