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Abstract: Objective To investigate the effect of toluene diisocyanate (TDI) on the expression of vascular endothelial growth
factor (VEGF) in human bronchial epithelial (HBE) cells. Methods TDI-human serum albumin (TDI- HSA) conjugate was
prepared using a modified Son's method. MTT assay was used to examine the viability of HBE135-E6E7 cells cultured in
serum-free medium after treatment with HSA or TDI-HSA at different concentrations. VEGF mRNA expression of the HBE
cells treated with HSA or TDI-HSA at 10, 20, 30 and 40 g/ ml, respectively, was detected using semi-quantitative RT-PCR.
Results Treatment with 40 pg/ml HSA and 40 pg/ml TDI-HSA did not result in significant changes in the viability of
HBE135-E6E7 cells. RT-PCR revealed the constitutive expression of two VEGF isoforms, namely VEGF189 and VEGF165,
in cultured HBE135-E6E7 cells. After exposure to TDI-HSA at the different concentrations (except for 10 wg/ml), a
significant increase occurred in both VEGF189 and VEGF165 mRNA expressions in HBE135-E6E7 cells as compared with
the expressions in the control group and the HSA-treated cells (P<0.05), and significant dose dependence was noted in the
effect of TDI-HSA (P<0.05).
HAS-treated cells (P>0.05).

overexpression may play an important role in the pathogenesis of TDI-induced asthma.

No significant difference was found in the expressions between the control cells and the

Conclusion TDI induces significant increase in VEGF expression in HBE cells, and VEGF
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1.1 TDI-HSA
(3] ,200 pl
TDI (2,4 TDI:80%,2,6 TDI1:20%,
) 9ml 1% HSA  PBS ,
, 25 min
(2 mol/)L ,4°C 3000 g 50 min,
TDI, , 0.1 mol/L
3d, 8h .
20% , 1 mol/L
NaOH , 2L 1d, 4h
. TDI-HSA  TDI
Gutmann assay ,HSA LOWRY o
1.2 HBE135-E6E7
HBEI35-E6E7 ( ATCC,CRL-2741™)
15% ( ), 100 U/ml ,
100 pg/ml RPMI 1640 ,37 °C 5%
CO, , ,3~4d R
, 2.5x10%cm? 6 24
.96 , ,90%
1.3 (methyltetrazolium ,MTT)
96 HBE135-E6E7,
(20,40 .60.80.100 wg/ml)HSA  TDI-HSA |
HBE ,
7~8 . 48h 5mg/ml
20 WIMTT ,37 °C.5% CO, 4h,
, 150 I DMSO
, 490 nm A ).
1.4 HBE135-E6E7 RNA

6 (10,20 .30,

’

40 wg/ml)HSA  TDI-HSA HBE135-E6E7 12 h,
HBE135-E6E7
12 h, Trizol ,
, 75% ,
, DEPC RNA,
RNA o
1.5 RT-PCR VEGF  B-actin
VEGF 5-TTGCTGCTCTA
CCTCCAC-3"  5-AAATGCTTTCTCCGCTCT-3',
B-actin 5'-GTGGACATCCG
CAAAGAC-3 5'-GAAAGGGTGTAACGCAAC
T-3', VEGF VEGF165

(419 bp),VEGF189 (467 bp), VEGF120 (517 bp),
VEGF206( 567 bp), B-actin 300 bp,
Takara VEGF
, 0.8 ng RNA
B-actin ,
50 °C 45 min, 94 °C 30 s,
57.2°C60s, 72 °C 60 s,30 ,
1.8% ,DOC GEL 2000

B-actin
VEGF

0.4 pmo/pl
5 pl

1.6
+ , SPSS11.5

One-way ANOVA ( )
LSD ,P<0.05

2.1 MTT HSA  TDI-HSA
TDI 26.675 pg/ml, HSA
2063 wg/ml, TDI  HSA 4.03,
( A - A ) ( A
- A )x100% 1 2
20 40 pg/ml HSA HBE
60 .80.100 j.g/ml HSA ,20 .40 .
60 .80 pg/ml TDI-HSA ,
100 wg/ml TDI-HSA (1 2).
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Fig.1 Effect of HSA on the viability of HBE135-E6E7 cells
assessed using MTT assay
1: Control; 2-6: 20, 40, 60, 80 and 100 pwg/ml HAS, respectively
Mean+SD, n=8, *P<0.05 ps control

2.2 RT-PCR
HBEI135-E6E7

VEGF
VEGF189 (467 bp) .
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Fig.2 Effect of TDI-HSA on the viability of
HBE135-E6E7 at different concentrations
1: Control; 2-6: 20, 40, 60, 80 and 100 pg/ml TDI-HAS,
respectively
Mean+SD, n=7, *P<0.05 ps control

VEGF165 (419 bp) . VEGF165
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Fig.3 Effect of TDI-HSA on the expression of
VEGF189 mRNA expression in HBE135-E6E7 cells
Mean=SD, n=4 , *P<0.05 ps control group; “P<0.05 vs the
corresponding HSA group

4 TDI-HSA HBEI135-E6E7 VEGF165
Fig.4 Effect of TDI-HSA on the expression of
VEGF165 in HBE135-E6E7 cells
Mean=SD, n=4, *P<0.05 vs control group; “P<0.05 vs the
corresponding HSA group

5 TDI-HSA
RT-PCR
Fig.5 Agarose gel electrophoresis of the RT-PCR
product of VEGF from TDI-HAS-treated
HBE135-E6E7 cells
M: DNA maker; A: Control; B-E: 10, 20, 30 and 40 pg/ml HAS,
respectively; F-I: 10, 20, 30 and 40 p.g/ml TDI-HAS, respectively;
1: VEGF189; 2: VEGF165; 3: B-actin
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