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Abstract. Vascular endothelial growth factor (VEGF) is a 
tumor angiogenesis factor that is important in immune regula-
tion. In our previous study, we found that VEGF expression in 
the peripheral blood and neoplasm nest from patients with oral 
squamous cell carcinoma (OSCC) was positively correlated 
with the course of disease, while an inverse correlation between 
VEGF expression and dendritic cells (DCs) was identified 
in the peripheral blood. Therefore, in the present study, we 
investigated whether inhibition of human VEGF in the human 
tongue carcinoma cell line Tca8113 had effects on the activity 
of monocyte-derived DCs. We knocked down the expression of 
human VEGF in Tca8113 cells using the small interfering RNA 
(siRNA) technique. Tca8113 cells pre-transfected with siRNA 
targeting VEGF were co-cultured with monocyte-derived 
immature and mature DCs. Cell proliferation was evaluated by 
a WST-8 assay. Cell apoptosis, cell cycle and cell phenotypes 
were determined by flow cytometry. The data revealed that 
downregulation of the human VEGF significantly inhibited 
the proliferation of Tca8113 cells and increased apoptosis. 
Inhibition of human VEGF arrested the cell cycle of Tca8113 
cells at the G0/G1 phase. Our results showed that the co-culture 

of DCs with Tca8113 cells markedly inhibited the expression 
of the mature markers of DCs including HLA-DR, CD80, 
CD86, CD40 and CD1a, as well as the immature marker CD83, 
while inhibition of human VEGF in Tca8113 cells significantly 
reversed these effects. Therefore, human VEGF in Tca8113 
cells may not only regulate the cell proliferation and apoptosis 
of oral squamous cell carcinoma cells, but may also inhibit DC 
maturation.

Introduction

Head and neck squamous cell carcinomas (HNSCCs) are 
common malignancies. Combinations of chemotherapy, 
surgery and radiotherapy have shown beneficial effects on the 
local and regional control of these diseases. However, these 
strategies have been unsuccessful in the treatment of local 
recurrence and metastatic diseases (1,2). Therefore, a number 
of investigators are examining new methods to overcome the 
shortcomings of these treatments.

Various types of cancer express vascular endothelial 
growth factor (VEGF), which induces neoangiogenesis and 
blockade of angiogenesis, a critical step in the development 
and metastasis of solid tumors, and has become a major useful 
approach in cancer therapy (3). Our previous studies revealed 
that VEGF expression in the peripheral blood and neoplasm 
nest of patients with oral squamous cell carcinoma (OSCC) was 
positively correlated with the course of this disease and was 
inversely correlated with dendritic cells (DCs) in the peripheral 
blood (4). DCs are specialized antigen presenting cells, which 
acquire, process and present antigens, such as tumor-associated 
antigens, to T cells for the induction of antigen-specific immune 
responses. Immature DCs are known to migrate into tumor 
beds and capture tumor-derived antigens for presentation to 
specific T cells. However, adaptive immune responses are often 
hampered in cancer patients (5). Panayiotis et al reported that 
VEGF was associated with worse overall survival in patients 
with HNSCC (6). We found that a low density of mature DC 
infiltrated into tumor tissue, which may be caused by the 
immunosuppressive microenvironment of OSCC (4). 
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Considering that the blockade of VEGF in a mouse model 
leads to increased antigen uptake and migration of tumor-
associated DCs (7), we speculated that inhibition of human 
VEGF increases the differentiation and maturation of DCs 
in OSCC, resulting in an increased inhibition of tumorigen-
esis. In the present study, we investigated whether inhibition 
of human VEGF in the human tongue carcinoma cell line 
Tca8113 had an impact on the activity of monocyte-derived 
DCs. We downregulated the expression of human VEGF in 
Tca8113 cells using the small interfering RNA (siRNA) tech-
nique. We analyzed the expression of mature markers on DCs 
following the co-culture of DCs with VEGF-downregulated 
Tca8113 cells. 

Materials and methods

Cell line. Tca8113 cells were kindly provided by the Ninth 
People's Hospital of Shanghai, China. The cells were cultured 
in RPMI-1640 medium (Gibco, Grand Island, NY, USA) 
supplemented with 10% heat-inactivated fetal bovine serum 
(FBS, HyClone Corp, USA). The cultures were incubated at 
37˚C in an atmosphere of 5% humidified CO2.

RNA extraction and reverse transcription polymerase chain 
reaction (RT-PCR). Total RNA was isolated using the TRIzol® 
reagent (Invitrogen, USA) according to the manufacturer's 
instructions. For RT-PCR, the following DNA primers were 
synthesized by Invitrogen: Human VEGF, sense primer 
5'-GAGGGCAGAATCATCACGAAGT-3' and anti-sense 
primer 5'-GGTGAGGTTTGATCCGCATAA-3'; human 
GAPDH, sense primer 5'-TGGTCTCCTCTGACTTCAAC-3' 
and anti-sense primer 5'-GTGAGGGTCTCTCTCTTCCT-3'. 
Human GAPDH was used as an internal control. The PCR 
program included pre-incubation for 3 min at 94˚C, followed 
by 28 cycles of 30 sec at 94˚C, 30 sec at 55˚C, 30 sec at 
72˚C, and final extension for 10 min at 72˚C. Amplification 
was performed using the Applied Biosystems Veriti (ABI 
Corporation, USA). The PCR products were analyzed on an 
agarose gel and photographed on a UV-transilluminator. 

Protein expression analysis. Total protein expression was 
analyzed with western blotting as previously described (8). 
Briefly, the cells were solubilized in lysis buffer [10 mM 
Tris-HCl (pH 7.5), 150 mM NaCl, 1% NP-40, 1 mM PMSF, 
and 10 ng/ml soybean trypsin inhibitor]. The proteins were 
transferred onto a polyvinylidene difluoride (PVDF) filter 
membrane (Amersham Biosciences). Following blocking 
with 5% non-fat dry milk in PBS containing 0.01% Tween-20 
(T-PBS), the membrane was blotted with the anti-VEGF (1:200; 
eBioscience Inc.) or GAPDH (1:1000; Abcam Inc.) polyclonal 
antibodies. The blots were washed in T-PBS for 15 min each 
and then developed using peroxidase-labeled rabbit anti-mouse 
IgG (1:2000) for 60 min at room temperature. The protein was 
visualized by enhanced chemiluminescence.

Construction of siRNA expression vectors. The mammalian 
cell expression vector pRNATU6.1/Neo, carrying a green 
fluorescent protein (GFP) reporter gene, was purchased 
from GenScript Corp. (USA) and was used to generate 
biologically active siRNAs under the U6 promoter. Four 

21-nucleotide sequences targeting VEGF were designed and 
cloned into pRNATU6.1/Neo generating VEGFsiRNA-V1, 
VEGFsiRNA-V2, VEGFsiRNA-V3 and VEGFsiRNA-V4. A 
siRNA sequence that is not homologous to any known human 
DNA sequence was used as a negative control. The constructs 
were verified by DNA sequencing (Bioasia, China). The effects 
of RNA interference on the constructs were investigated by 
RT-PCR.

Cell transfection. A total of 1.0x104 Tca8113 cells were plated 
in each well of a 12-well plate (Costar, Corning, USA). Upon 
attaining 90-95% confluence, the cells were transfected with  
2 µg DNA and 4 µl Lipofectamine 2000 (Invitrogen, USA) per well 
according to the manufacturer's instructions. G418 (400 ng/ml)  
(Life Technologies) was added to the medium after 48 h of 
culture, and the cells were cultured for two weeks to permit 
selection. 

Cell viability analysis. Cell viability was assessed with a cell 
counting kit according to the manufacturer's instructions (Dojin 
Laboratories, Kumamoto, Japan). Briefly, cells at a density of 
3x103 cells/well were plated in a 96-well plate. Following 5 days 
of culture, 10 µl 4-[3-(2-methoxy-4-nitropheny[T1]l)-2-(4-
nitrophenyl)-2H-5-tetrazolio]-1, 3-benzene disulfonate sodium 
salt (WST-8) was added to each well. Following incubation for 
1, 2, 3 and 4 h, the absorbance was measured at 450 nm using 
a multi-detection microplate reader (Hynergy™ HT, Bio-Tek).

Cell cycle and apoptosis analysis. The cell cycle was analyzed 
with propidium iodide (PI) as previously described (9). Briefly, 
the cells were fixed with 70% ethanol and were subsequently 
treated with 0.25 mg/ml RNase. Finally, cells were stained 
with 20 µg/ml propidium iodide (PI). Annexin V/PI was used 
for the apoptosis analysis. Briefly, cells were stained with 
Annexin V-APC (Bender MedSystems Inc., USA) for 15 min 
and then incubated with PI for an additional 10 min. Viable 
cells were PI-Annexin V-APC and non-viable cells, which 
underwent necrosis, were PI+Annexin V-APC-. Early apoptotic 
cells were PI-Annexin V-APC+, whereas late apoptotic dead 
cells exhibited PI+Annexin V-APC+.

Generation of monocyte-derived DCs. Peripheral blood 
mononuclear cells (PBMCs) were isolated from human blood 
using Ficoll/Hypaque (density 1.077 g/ml, Shanghai Shisheng 
Cytobiotechnological Corp., China) according to the manu-
facturer's instructions. Following the last wash, PBMCs were 
resuspended in RPMI-1640 with 10% FBS and were then 
plated in a 24-well culture plate. Following 3 h of incubation, 
monocytes were purified by removing the non-adherent cells 
in the supernatant. To obtain immature DCs, monocytes were 
cultured with 100 ng/ml rhGM-CSF and 40 ng/ml rhIL-4 
(Peprotech UK) for five days. Mature DCs were obtained 
following an additional two days of culture in medium supple-
mented with 100 ng/ml rhGM-CSF, 40 ng/ml rhIL-4 and 
20 ng/ml rhTNF-α (Peprotech, UK).

Cell co-culture. Cell-to-cell contacting co-culture experi-
ments were performed as previously described (ref.). In one 
set of experiments, immature DCs were co-cultured with 
Tca8113 or VEGFsiRNA-treated Tca8113 cells. In another set 
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of experiments, mature DCs were co-cultured with Tca8113 
or VEGFsiRNA-treated Tca8113 cells. The co-culturing 
conditions were the same for both sets of experiments where 
RPMI-1640 was supplemented with 10% FBS, 100 ng/ml, 
rhGM-CSF, 40 ng/ml rhIL-4 and 20 ng/ml rhTNF-α. The 
ratio of DC to tumor cells was 1:1 at 1x105 cells/ml. 

Analysis of the DC phenotype with flow cytometry. The DC 
phenotype was analyzed with flow cytometry. Mouse anti-HLA-
DR-Percp-cy5.5, CD80 (PE), CD83 (PE), CD1a (PE) and CD14 
(APC), as well as corresponding isotypes were used, and murine 
isotype APC-conjugated, PE-conjugated and Percp-cy5.5 IgG 
antibodies were purchased from eBioscience (USA). The anti-
bodies for CD86 (APC) and CD40 (APC) were from Caltag 
(USA), while the murine isotype served as a negative control.

Statistical analysis. The data were analyzed using the SPSS 
version 13.0 software. Differences between paired groups were 
analyzed using Student's paired t-test. P<0.05 was considered 
to indicate a statistically significant difference. 

Results

Downregulation of VEGF in Tca8113 cells. The PCR and 
western blotting results revealed that Tca8113 cells highly 

expressed VEGF at the mRNA and protein levels (Fig. 1A 
and B). We blocked the expression of VEGF in Tca8113 cells 
by transfection with VEGFsiRNA-V1, VEGFsiRNA-V2, 
VEGFsiRNA-V3 and VEGFsiRNA-V4, respectively. The 
transfection efficiency reached approximately 90%. Following 

Figure 1. The expression of VEGF in the Tca8113 cell line and selection of 
the effective VEGF siRNA sequence in Tca8113 cells. The expression of 
VEGF in Tca8113 was detected by (A) RT-PCR and (B) by western blotting. 
(C) The efficiency of transfection reached approximately 90% as observed by 
fluorescence microscopy. (D) VEGF siRNA-V2 effectively inhibited VEGF 
expression in Tca8113 cells after 48 h by RT-PCR. V1: VEGFsiRNA-V1. 
V2: VEGFsiRNA-V2. V3: VEGFsiRNA-V3. V4: VEGFsiRNA-V4. 
Vc: siRNA-Vc. U6: empty vector. VEGF, vascular endothelial growth factor; 
siRNA, small interfering RNA; RT-PCR, reverse transcription polymerase 
chain reaction.
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Figure 2. Effects of VEGF siRNA-V2 on the viability and apoptotic state 
of Tca8113 cells. (A) VEGF siRNA-V2 inhibited Tca8113 cell viability as 
assayed with a cell counting kit using WST-8 dye. Results are shown as 
the mean absorbance ± SEM of three independent experiments. (B) VEGF 
siRNA-V2 promoted Tca8113 cell apoptosis. The cells were detected by 
Annexin V/PI double staining, and representative dot plots of Annexin-V/
PI staining are shown: lower left quadrant, viable (double negative) popula-
tion; lower right quadrant, apoptotic (AnnexinV+/PI) population; upper left 
quadrant, necrosis (Annexin V-/PI+) population; upper right quadrant, late 
apoptotic dead cells (Annexin V+/PI+). (C) The percentages of Annexin V 
positive cells are shown. Data are shown as the means ± SEM of three inde-
pendent experiments. *P<0.05 versus control. VEGF, vascular endothelial 
growth factor; siRNA, small interfering RNA; PI, propidium iodide.
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  C
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G418 selection for two weeks, RT-PCR analysis revealed that 
VEGF was significantly downregulated in Tca8113 cells trans-
fected with VEGFsiRNA-V2, as compared with the controls 
(Fig. 1C). Therefore, we selected VEGFsiRNA-V2 as the most 
effective plasmid for use in subsequent experiments.

Downregulation of VEGF in Tca8113 cells inhibited cell 
proliferation and cell cycle and induced apoptosis. To 
determine whether interference of VEGF regulated cell 
growth, cell viability was assessed with a cell counting kit 
as described in Materials and methods. Downregulation of 
VEGF in Tca8113 cells by transfection with VEGF siRNA V2 
significantly inhibited cell proliferation as compared to the 
negative controls (Fig. 2A). In contrast to the controls, the cell 
cycle of Tca8113 cells transfected with VEGFsiRNA-V2 was 
significantly arrested at the G0/G1 phase (Table I). 

To examine whether suppression of VEGF expression 
induced apoptosis, the cells were stained with Annexin V and 
PI. The data revealed that apoptotic cells increased signifi-
cantly in Tca8113 cells following downregulation of VEGF 
(Fig. 2B and C). These results indicated that VEGF inhibited 
cell growth and induced apoptosis of Tca8113 cells.

VEGF inhibited the differentiation of immature DCs into 
mature DCs. To analyze whether downregulation of VEGF in 

Tca8113 cells had an impact on the differentiation of immature 
DCs into mature DCs, we co-cultured the immature DCs with 
Tca8113 cells or VEGF-downregulated Tca8113 cells in the 
presence of GM-CSF, IL-4 and TNF-α. The mature markers 
of DCs including HLA-DR, CD80, CD86, CD40 and CD1a, 
as well as the immature marker CD83, were analyzed by 
flow cytometry (Fig. 3A). The expression of HLA-DR, CD80, 
CD86, CD40, CD83, CD1a and CD14 on these DCs was mark-
edly decreased by Tca8113 cells (Fig. 3B and 3C). However, 
the downregulation of VEGF in Tca8113 cells significantly 
reversed these effects (Fig. 3D and E). This suggested that 
VEGF released by Tca8113 had an inhibitory role on the 
differentiation of immature DCs into mature DCs. 

VEGF-downregulated Tca8113 cells increased the proportion 
of mature DCs. To determine whether the downregulation 
of VEGF in Tca8113 cells regulated the activity of mature 
DCs, we co-cultured mature DCs with Tca8113 cells or 
VEGFsiRNA-treated Tca8113 cells. The mature markers of 
DCs including HLA-DR, CD80, CD86, CD40 and CD1a, as 
well as the immature marker CD83, were assessed by flow 
cytometry (Fig. 4A). In contrast to the controls, the expres-
sion of HLA-DR, CD80, CD86, CD40 and CD14 on mature 
DCs following co-culture with Tca8113 cells was markedly 
decreased, while the immature marker CD83 was increased 
(Fig. 4B and C). Downregulation of VEGF in Tca8113 cells 
significantly reversed these effects, whereas the expression 
of HLA-DR, CD86, CD80, CD40 and CD14 on mature DCs 
increased (Fig. 4D and 4E). This difference indicated that 
Tca8113 cells released VEGF, and may regulate the activity 
of mature DCs.

Discussion

It is well known that human VEGF is highly expressed in 
numerous types of cancer. VEGF is particularly upregulated 

  E

Figure 3. VEGF suppressed the differentiation of immature DCs into mature DCs. Immature DCs were cultured alone or with Tca8113 cells in medium 
containing GM-CSF, IL-4 and TNF-α for 48 h. (A) The expression of HLA-DR, CD40, CD80, CD83 and CD1a were analyzed by flow cytometry. (B) The 
expression of HLA-DR, CD40, CD80, CD83 and CD1a decreased when immature DCs were co-cultured with Tca8113 cells for 48 h. (C) The expression of 
HLA-DR, CD40, CD80, CD83 and CD1a was suppressed in DCs when co-cultured with Tca8113 cells. (D) The expression of HLA-DR, CD40, CD80, CD83 
and CD1a increased when immature DCs were co-cultured with VEGFsiRNA-V2-treated Tca8113 cells for 48 h. (E) The expression of HLA-DR, CD40, CD80, 
CD83 and CD1a was higher on immature DCs when co-cultured with VEGF siRNA-V2-treated Tca8113 cells than with wild-type Tca8113 cells. Data are 
the mean ± SD of triplicate samples. *P<0.05 versus control. DCs, dendritic cells; VEGF, vascular endothelial growth factor; siRNA, small interfering RNA; 
GM-CSF, granulocyte macrophage colony-stimulating factor; IL-4, interleukin-4; TNF-α, tumor necrosis factor α.

Table I. Cell cycle states of Tca8113 cells with or without 
transfection with siRNA plasmid (%).

Groups G0-G1 G2-M S

Tca8113 57.00±0.98 8.10±1.22 34.90±0.85
Tca8113-shRNA-V2 63.06±0.76 4.95±1.30 31.99±0.34
Tca8113-shRNA-VC 58.44±1.38 7.58±0.56 33.98±0.67
Tca8113-shRNA-U6 58.76±0.51 6.79±1.36  34.45±0.67
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in response to hypoxia, activated oncogenes or inactivated 
tumor suppression genes (10). Therefore, suppression of 
VEGF expression at the RNA or protein levels may inhibit 
tumor growth. It is reported that VEGF influenced the growth 
of HNSCC (11) and tongue squamous cell carcinoma, one 
of the most common malignancies in the oral cavity (11,12). 
However, VEGF expression in Tca8113 cells was previously 
unknown. In this study, we found that the human tongue carci-
noma cell line Tca8113 highly expressed VEGF at the mRNA 
and protein levels. Therefore, we established the biological 
basis for inhibiting or blocking the growth and development 
of tongue squamous cell carcinoma by interfering with VEGF 
expression.

When VEGF was downregulated in Tca8113 cells by 
siRNA produced from transfected plasmids, the prolifera-
tive ability was decreased and the proportion of cells in the 
G0 phase and apoptotic state were increased. These findings 
indicated that VEGF modulated the growth and apoptosis of 
human tongue squamous cell carcinoma and further validated 
VEGF as a rational therapeutic target.

In our study, the recombinant vector with green fluores-
cence protein (GFP) targeting VEGF (VEGFsiRNA) was 
transfected into the Tca8113 cells. Compared with chemically 
synthesized siRNA, the vector-produced siRNA persisted 
for a longer period of time in transfected cells (13). With the 
GFP reporter gene, we were able to detect the efficiency of 
transfection by fluorescence microscopy and revealed that 
VEGF gene expression in Tca8113 cells was significantly 
silenced. It has been shown that when the expression of VEGF 
is suppressed, the binding of VEGF with its receptor can be 
blocked, and the proliferation of tumor cells and endothelial 
cells decreased (14). Therefore, our results suggest that the 
decreased proliferation of Tca8113 cells may be attributed to 
the siRNA-mediated suppression of VEGF production.

Some of the most important strategies in the treatment 
of malignancies include the induction of cell apoptosis and 
the regulation of the cell cycle, as suggested by Sasano and 
Suzuki (15). In our study, after silencing the expression of 

VEGF, the proportion of cells in the G0-G1 phase and the 
apoptotic cells increased, which is in agreement with the find-
ings of Sasano and Suzuki (15). Therefore, VEGF is important 
in the proliferation of tumors, and inhibition of VEGF expres-
sion with siRNA is potentially useful in the treatment of 
tongue squamous cell carcinoma. 

Tumor cells often evoke specific immune responses; 
however, they fail to eliminate all tumor cells. Our previous 
studies revealed that in OSCC, the majority of the DCs were 
immature DCs, while the total amount of DCs decreased 
in the neoplasm nest and peripheral blood of patients with 
OSCC (16). To study the effect of VEGF on the differentiation 
of immature DCs to mature DCs, we co-cultured immature 
DCs with Tca8113 cells or VEGF-downregulated Tca8113 
cells in the normal medium containing GM-CSF, IL-4 and 
TNF-α, which induced the differentiation of immature DCs 
into mature DCs. Our results revealed that the expression of 
HLA-DR, CD86, CD40, CD83, CD1a and CD14 on mature 
DCs following co-culture with Tca8113 cells was significantly 
decreased, while the downregulation of VEGF in Tca8113 
cells reversed this effect. Therefore, we inferred that the high 
VEGF expressing Tca8113 cells inhibit the immature DCs 
differentiating to mature DCs. This result is in agreement 
with the study by Hasebe et al, in which monocyte-derived 
DCs from cancer patients cultured with GM-CSF plus IL-4 
exhibited lower levels of CD11c, CD40, CD86 and HLA-DR 
expression as compared with those derived from healthy 
volunteers (10). 

In our study, we found that the expression of HLA-DR, 
CD86, CD40, CD83, CD1a and CD14 increased significantly 
in the immature DCs co-cultured with VEGF-downregulated 
Tca8113 cells. This result revealed that DC phenotypes were 
restored to a certain extent following the inhibition of VEGF. 
The functional activity of DCs depends, in part, on the expres-
sion of HLA-DR and co-stimulatory molecules (17). Reduced 
expression of these cell surface receptors, as observed in the 
presence of Tca8113 cells, may thus cause altered functionality 
of DCs. Alfaro et al found that DCs still matured under the 

  E

Figure 4. VEGF also suppressed the surface molecules of mature DCs. The mature DCs were cultured alone or co-cultured with Tca8113 cells in the RPMI-1640 
medium containing 10% FBS for 48 h. We analyzed the DC surface molecules excluding the Tca8113 cells by setting up two gates. (A) The expression of 
HLA-DR, CD40, CD80, CD83 and CD1a increased when mature DCs were cultured alone for 48 h. (B) The expression of HLA-DR, CD40, CD80, CD83 and 
CD1a was decreased when mature DCs were co-cultured with Tca8113 cells for 48 h. (C) The expression of HLA-DR, CD40, CD80, CD83 and CD1a was 
suppressed in mature DC when co-cultured with Tca8113 cells. (D) The expression of HLA-DR, CD40, CD80, CD83 and CD1a was increased when mature 
DCs were co-cultured with VEGF siRNA-V2-treated Tca8113 cells for 48 h. (E) The expression of HLA-DR, CD40, CD80, CD83 and CD1a was higher on 
mature DCs when co-cultured with VEGF siRNA-V2-treated Tca8113 cells than with wild-type Tca8113 cells. Data represent the mean ± SD of triplicate 
samples. *P<0.05 versus control. DCs, dendritic cells; FBS, fetal bovine serum; VEGF, vascular endothelial growth factor; siRNA, small interfering RNA.
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effect of VEGF but they expressed less HLA-DR and CD86, 
and this effect was suspended by the VEGF inhibitor (18).

VEGF also suppressed the surface molecules of mature 
DCs. We found that the expression of HLA-DR, CD86, 
CD80, CD40 and CD14 on mature DCs decreased in the 
presence of Tca8113 cells. However, when mature DCs were 
co-cultured with VEGF-downregulated Tca8113 cells, the 
expression of HLA-DR, CD86, CD80, CD40 and CD14 on 
the DCs was restored. This observation indicated that Tca8113 
cells inhibited mature DCs from maintaining their mature 
status. Moreover, when we co-cultured DCs with VEGF-
downregulated Tca8113 cells, the proportion of mature DCs 
increased to a certain extent. Therefore, siRNA targeting of the 
VEGF gene was capable of relieving the inhibition of VEGF 
on DC maturation and improving the function of DCs. Our 
results further support other previous findings indicating that 
an increased VEGF is correlated with the reduced number of 
DCs in tumor tissue and in the peripheral blood of patients with 
various types of cancer (10,19). VEGF is known to promote 
tumor growth and inhibit the activation of nuclear factor κB 
(NF-κB) in endothelial progenitor cells, thereby inhibiting 
endothelial progenitor cells from differentiating into mature 
DCs (20). We speculated that VEGF released by Tca8113 cells 
induce monocytes differentiating into endothelial cells but not 
mature DCs. The VEGF-induced endothelial cells may also be 
involved in angiogenesis in the cancer tissue. 

In conclusion, siRNA targeting the VEGF gene is capable 
of inhibiting Tca8113 cell growth, inducing apoptosis and 
relieving the inhibition of VEGF on DC maturation. VEGF 
siRNA may be a novel and promising therapeutic strategy for 
the treatment of OSCC.
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