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Abstract
AIM: To investigate the effect of (-)-epigallocatechin-
3-gallate (EGCG) on growth of gastric cancer and its 
possible mechanism. 

METHODS: Heterotopic tumors were induced by 
subcutaneously injection of SGC-7901 cells in nude 
mice. Tumor growth was measured by calipers in two 
dimensions. Tumor angiogenesis was determined with 
tumor microvessel density (MVD) by immunohistology. 
Vascular endothelial growth factor (VEGF) protein 
level and activation of signal transducer and activator 
of transcription 3 (Stat3) were examined by Western 
blotting. VEGF mRNA expression was determined by 
RT-PCR and VEGF release in tumor culture medium by 
ELISA. VEGF-induced cell proliferation was studied by 
MTT assay, cell migration by gelatin modified Boyden 
chamber (Transwell) and in vitro  angiogenesis by 
endothelial tube formation in Matrigel.

RESULTS: Intraperitoneal injection of EGCG inhibited 
the growth of gastric cancer by 60.4%. MVD in tumor 
tissues treated with EGCG was markedly reduced. EGCG 
treatment reduced VEGF protein level in vitro  and in vivo. 
Secretion and mRNA expression of VEGF in tumor cells 
were also suppressed by EGCG in a dose-dependent 
manner. This inhibitory effect was associated with 
reduced activation of Stat3, but EGCG treatment did not 
change the total Stat3 expression. EGCG also inhibited 
VEGF-induced endothelial cell proliferation, migration 
and tube formation.

CONCLUSION: EGCG inhibits the growth of gastric 

cancer by reducing VEGF production and angiogenesis, 
and is a promising candidate for anti-angiogenic 
treatment of gastric cancer.

© 2007 The WJG Press. All rights reserved.
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INTRODUCTION
Gastric cancer is the leading cause of  cancer-related death 
in most countries, but the incidence has steadily decreased 
throughout the world in recent decades[1]. Although the 
exact reason for the decline is uncertain, it was reported 
that dietary factors play a role[2]. Epidemiological studies 
showed that regular drinking of  green tea significantly 
reduces the occurrence and mortality of  many types of  
cancer[3]. Case-control studies have provided evidence 
for protective effect of  green tea against gastric cancer[4]. 
Experiment and animal model studies also demonstrated 
that green tea and its components have anti-cancer effect 
against gastric cancer[5,6], but conclusive results are not 
available at present[7].

(-)-Epigallocatechin-3-gallate (EGCG) is the most 
abundant and active component of  green tea, and the 
beneficial properties of  green tea appear to be ascribed 
to EGCG. The effect of  EGCG on cell proliferation and 
apoptosis has been well established. EGCG suppresses 
tumor growth by inhibiting proliferation and inducing 
apoptosis through a variety of  mechanisms[8]. Recent 
studies showed that EGCG has anti-angiogenic property 
and reduces tumor growth in mouse model by inhibiting 
angiogenesis[9,10]. Angiogenesis, the growth of  new blood 
vessels from preexisting capillaries, is necessary for solid 
tumor growth and metastasis. Angiogenesis is initiated by 
the release of  certain angiogenic factors from tumor cells. 
Vascular endothelial growth factor (VEGF), which has 
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been shown to be the most potent angiogenic factor, is 
associated with tumor-induced angiogenesis. Angiogenesis 
is closely associated with progression and prognosis of  
gastric cancer, and VEGF expression is a predictive and 
prognostic factor of  gastric cancer[11]. Anti-angiogenic 
therapy targeting VEGF can inhibit growth and metastasis 
of  gastric cancer[12]. However, whether EGCG suppresses 
growth of  gastric cancer by anti-angiogenesis remains to 
be elucidated. 

In this study, we investigated the effect of  EGCG on 
angiogenesis and growth of  gastric cancer with an in vitro 
and in vivo model. Data reported here show that EGCG 
suppresses growth of  gastric cancer by reducing VEGF 
production and VEGF-induced angiogenesis. 

MATERIALS AND METHODS
Cell culture
Human gastric cancer cells (SGC-7901 cells, Cell Bank 
of  Sun Yat-Sen University, Guangzhou, China) were 
maintained in Dulbecco’s modified Eagle’s medium 
(DMEM) supplemented with 10% (v/v) fetal bovine serum 
(FBS, Gibco BRL, Gaithersburg, MD) and incubated at 
37℃ in a humidifi ed incubator containing 50 mL/L CO2. 
Human umbilical vein endothelial cells (HUVECs) were 
prepared from fresh human umbilical cord and grown in 
human endothelial-serum free medium (endothelial-SFM, 
Gibco BRL, Gaithersburg, MD) supplemented with 10% 
FBS, 100 U penicillin, streptomycin and fungizone, and 
incubated at 37℃ in a humidified incubator containing 
50 mL/L CO2. To maintain uniform conditions, all 
experiments were carried out between cell passages 4-6.

Tumor growth assay
SGC-7901 cells (5 × 106 cells/0.2 mL) in SFM were 
inoculated subcutaneously into the dorsal area of  
6-8-wk female BALB/c nude mice, weighing 18-22 g 
(Experimental Animal Center of  Sun Yet-Sen University, 
Guangzhou, China). When tumors reached a volume of  
50 mm3, intraperitoneal injection of  EGCG was carried 
out at the dosage of  1.5 mg/d per mouse (n = 6). The 
control group (n = 6) was treated with the same volume 
of  PBS. Tumor growth was monitored by external 
measurement in two dimensions every other day with 
calipers. Tumor volume was determined according to 
the equation: V = (L × W2)/2, where V is volume, L is 
length and W is width. Twenty-eight days after EGCG 
injection, all animals were sacrifi ced, tumors were excised 
and weighed. The tumor inhibition ratio was calculated as 
follows: inhibition ratio (%) = [(C-T)/C] × 100%, where 
C is the average tumor weight of  the control group and T 
is the average tumor weight of  the EGCG-treated group. 
Some tumor tissues were frozen at -80℃ for Western 
blot analysis and others fixed in 4% formaldehyde for 
immunohistochemistry analysis.

All animal studies were performed according to the 
guides for the Care and Use of  Laboratory Animals 
approved by Sun Yat-Sen University. 

Determination of tumor microvessel density 
Histologic 4-μm thick sections prepared from form-

aldehyde fixed and paraffin embedded tumor tissues 
were used for immunohistochemical analysis. After 
deparaffinization, rehydration, antigen retrieval and 
blocking of  endogenous peroxidase, the specimens were 
incubated overnight at 4℃ with goat polyclonal anti-CD34 
antibodies diluted at 1:100 (Santa Cruz Biotechnology, 
Santa Cruz, CA, USA). The sections were rinsed and 
incubated with peroxidase-conjugated second antibody 
followed by enzyme conjugate (HRP-streptavidin). 
Microvessels were revealed with diaminobenzidine 
(DAB) and the sections were counterstained with Mayer's 
hematoxylin. In negative-control staining, the primary 
antibodies were omitted. Tumor vasculature was quantifi ed 
by the Weidner’s method[13]. The area of  tumor containing 
the maximum number of  microvessels to be counted was 
identifi ed by scanning the entire tumor at low power (100 ×). 
The number of  highlighted vessels from 3 fi elds was then 
counted in this area at high power (200 ×).

Western blot analysis
SGC-7901 cells were seeded in 90 mm plates and cultured 
in growth medium until 70%-80% confluence. The 
culture medium was replaced with SFM supplemented 
with different concentrations of  EGCG (0, 5, 10, 20, 
and 40 μmol/L). The cells were incubated for another 
24 h. Total protein from cell lysates and tumor tissue 
homogenizations was extracted with mammalian cell 
lysis kit (Bio Basic Inc., Ontario, Canada). Protein levels 
were quantified with Bio-Rad protein assay kit (Bio-Rad 
Laboratories, Richmond, CA). Total protein (100 μg) 
was separated in 12% SDS–PAGE, and transferred onto 
PVDF membrane (Invitrogen, Carlsbad, CA, USA). The 
membrane was blocked with 5% skim milk and incubated 
at 4℃ overnight with rabbit polyclonal anti-VEGF 
antibody (Santa Cruz Biotechnology, Santa Cruz, CA, 
USA), rabbit polyclonal anti-Stat3 antibody (Santa Cruz 
Biotechnology, Santa Cruz, CA, USA), or goat polyclonal 
anti-p-Stat3 antibody (Phospho-Stat3 [tyr-705], Santa Cruz 
Biotechnology, Santa Cruz, CA, USA). After washing three 
times with 0.1% Tween 20 in Tris-saline, the membranes 
were incubated with biotin-labeled anti-rabbit or anti-goat 
IgG for 1 h at room temperature with agitation. The probe 
proteins were detected using enhanced chemiluminescence 
system (Amersham International, Piscataway, N.J., USA). 

Measurement of VEGF in supernatant by ELISA
The effect of  EGCG on VEGF release in tumor cells was 
measured by ELISA. SGC-7901 cells seeding in 90 mm 
plates were cultured until 70%-80% confl uence. The cells 
were washed three times with PBS and the culture medium 
was replaced with SFM. EGCG was added to the medium 
to various concentrations (0, 5, 10, 20 and 40 μmol/L) and 
incubated with the cells for 24 h. The conditioned medium 
was harvested and centrifuged. VEGF concentration in 
the supernatant was measured using a VEGF ELISA kit 
(R & D systems, Minneapolis, Minn., USA). 

RT-PCR analysis
SGC-7901 cells were seeded in 90 mm plates and 
cultured in growth medium until 90% confluence. The 
culture medium was replaced with SFM supplemented 
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with EGCG at different concentrations (0, 5, 10, 20 and 
40 μmol/L). The cells were incubated for another 24 h. 
Total RNA was extracted from the cell lysates. The levels 
of  human VEGF cDNAs were evaluated by RT-PCR and 
normalized by the levels of  human cytoplasmic β-actin. 
Reverse transcription was performed with 1 μg total RNA 
and 100 pmol random hexamers in a total volume of  
20 μL to produce first-strand cDNA. PCR experiments 
were performed with 1 μL of  the first-strand cDNA in 
a 50 μL reaction mixture. Human VEGF cDNA was 
amplifi ed with specifi c primers (sense primer: 5’TGC ATT 
CAC ATT TGT TGT GC 3’; antisense primer: 5’AGA 
CCC TGG TGG ACA TCT TC-3’, a 200 bp product) 
and β-actin specifi c primers (sense primer: 5’-TCA TCA 
CCA TTG GCA ATG AG-3’; antisense primer: 5’-CAC 
TGT GTT GGC GTA CAG GT-3’; a 150 bp product). 
Amplifi cation conditions were as follows: denaturation at 
94℃ for 1 min, annealing at 60℃ (for β-actin at 55℃) for 
1 min, and extension at 72℃ for 1 min. All PCRs were 
linear up to 30 cycles. 

Cell proliferation assay by MTT assay
The effect of  EGCG (Sigma, St. Louis, MO., USA) on 
endothelial cell proliferation induced by VEGF was 
determined by MTT assay (Sigma, St. Louis, MO., USA). 
Briefl y, 2.5 × 104 HUVECs were plated in 24-well plates 
pre-coated with 2.0% gelatin in triplicate and cultured 
overnight in growth medium. Then the culture medium 
was changed with endothelial-SFM supplemented with 
2% FBS and 20 ng/mL recombinant human vascular 
endothelial growth factor (hrVEGF; R & D Systems, 
Minneapolis, Minn., USA) in the presence of  EGCG at 
various concentrations (0, 5, 10, 20 and 40 μmol/L). The 
viable cells were quantifi ed by MTT assay at indicated time 
point following the manufacturer’s instructions. 

Cell migration assay
Endothelial cell migration induced by VEGF was assessed 
using a modified Boyden chamber (8 μmol/L pores, 
Transwell®; Corning Costar Corp., Cambridge, MA). The 
transwell inserts were coated with 2.0% gelatin. HUVECs 
were treated with EGCG at various concentrations (0, 5, 
10, 20 and 40 μmol/L) for 24 h. Cells were harvested by 
trypsinization, washed twice with PBS, and resuspended 
in endothelial-SFM containing 2% FBS and EGCG at the 
indicated concentrations. Then the treated cells were added 
to the upper chamber at 2 × 105 cells per well and 0.6 mL 
endothelial-SFM containing 2% FBS and 20 ng/mL VEGF 
was added to the bottom chamber. After 4-h incubation 
at 37℃, cells on the upper surface of  the membrane were 
mechanically removed, and the migrated cells on the lower 
surface of  the membrane were fixed and stained with 
hematoxylin. The average number of  migrated cells from 5 
randomly chosen fi elds (× 200) on the lower surface of  the 
membrane was counted. Each experiment was performed 
in triplicate. 

Tube formation assay
Matrigel was thawed at 4℃ in an ice-water bath, and 
300 μL/well was carefully added to a pre-chilled 24-well 
plate using a cold pipette. Matrigel was allowed to 

polymerize for 1 h at 37℃. After polymerization, 5 × 104 
cells/well in endothelial-SFM with 2% serum, 20 ng/mL 
VEGF and EGCG at different concentrations (0, 5, 10, 
20 and 40 μmol/L) was layered on top of  polymerized 
gel. Cells were incubated for 48 h and photographed. For 
quantifi cation of  tube formation, the total length of  tubes 
formed in a unit area was measured using an NIH Image 
program. 

Statistical analysis
Student’s t test was used in all statistical analyses. P < 0.05 
was considered statistically signifi cant.

RESULTS
EGCG suppressed growth of human gastric carcer 
xenografts in athymic mice
To evaluate the effect of  EGCG on tumor growth, 
tumor xenografts were created by implanting SGC-7901 
cells into the dorsal area of  athymic mice. Nine days 
after implantation, tumors reached a size of  50 mm3. 
The mice were randomized into two groups and received 
intraperitoneal injection of  EGCG or PBS, respectively. 
EGCG treatment markedly inhibited tumor growth 
when compared to control group (Figure 1A). The mean 
weight of  tumors of  EGCG treatment was signifi cantly 
lower than that of  control group, and an average of  
60.4% suppression of  primary tumor growth was 
observed (P < 0.01, Figure 1B). From d 16 after EGCG 
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injection, the average volume of  tumors was signifi cantly 
lower in EGCG treatment group than in control group 
(Figure 1C).

EGCG inhibited tumor neovascularization
To elucidate the anti-angiogenic activity of  EGCG in vivo, 
the effect of  EGCG on tumor angiogenesis was evaluated 
by CD34 immunostaining for capillaries in tumor 
tissues. The density of  CD34-stained capillaries was 
significantly lower in EGCG treatment group (Figure 
2A) than in control group (Figure 2B). Microvessel 
density in tumors receiving EGCG treatment was 
markedly reduced (P < 0.01, Figure 2C), and an average 
of  38.2% suppression was observed. 

EGCG inhibited VEGF expression and Stat3 activation in 
vitro and in vivo
Gastric cancer had a high expression level of  VEGF and 
Stat3, and activation of  Stat3. To determine the effect 
of  EGCG on Stat3 activation and expression of  VEGF 
and total Stat3, the protein level of  VEGF, total Stat3 
and phosphorylated Stat3 in tumor cells and tissues 
was examined by Western blot. As shown in Figure 3, 
EGCG treatment down-regulated VEGF expression in 
cultured tumor cells in a dose-dependent manner. VEGF 
expression in tumor tissues treated with EGCG was also 
markedly reduced. Consistent with the results of  VEGF 
expression, activation of  Stat3 in cultured tumor cells 
was decreased in a concentration-dependent manner, and 
also apparently reduced in EGCG treated tumor tissues. 
However, EGCG treatment did not change the expression 
of  total Stat3 either in cultured cells or in tumor tissues.

EGCG decreased VEGF secretion from tumor cells
Angiogenesis is initiated by the release of  angiogenic 
factors from tumor cells. VEGF is the most potent 
angiogenic factor and associated with tumor-induced 

angiogenesis. To examine the effect of  EGCG on 
VEGF secretion, VEGF protein level in the conditioned 
medium was measured by ELISA. EGCG treatment 
reduced VEGF secretion in the culture medium in a 
dose-dependent manner (Figure 4A). EGCG at the 
concentration of  5 μmol/L signifi cantly reduced VEGF 
secretion by 16.0% (P < 0.05). 

EGCG inhibited VEGF expression at transcription level
To determine whether the inhibitory effect of  EGCG 
on VEGF expression is at the transcriptional level, we 
examined VEGF mRNA expression in tumor cells by RT-
PCR, showing that VEGF mRNA expression in EGCG 
treated cells was reduced in a dose-dependent manner 
(Figure 4B). These results suggested that EGCG reduced 
VEGF expression by inhibiting VEGF gene transcription 
and decreasing VEGF mRNA expression.

EGCG inhibited endothelial cell proliferation induced by 
VEGF
Tumor angiogenesis is induced by VEGF mainly produced 
by tumor cells. VEGF-induced angiogenesis is very important 
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for tumor growth and metastasis. To further investigate 
whether EGCG inhibits VEGF-induced angiogenesis, 
we examined the effect of  EGCG on VEGF-induced 
endothelial proliferation, migration and tuber formation. 
The effect of  EGCG on VEGF-induced proliferation of  
HUVECs was determined by MTT assay. HUVECs were 
treated with 20 ng/mL VEGF and EGCG at the indicated 
concentrations for 24, 48 and 72 h. As shown in Figure 5, 
EGCG treatment abrogated VEGF-induced proliferation of  
HUVECs in a time- and dose-dependent manner. 

Inhibitory effect of EGCG on endothelial cell migration 
induced by VEGF
Endothelial cell migration is one of  the key steps in 
angiogenesis. We examined the inhibitory effect of  EGCG 
on endothelial cell migration induced by VEGF. As shown 
in Figure 6, EGCG treatment significantly and dose-
dependently inhibited migration of  HUVECs induced 
by VEGF. EGCG at the concentration of  5 μmol/L 
could effectively reduce VEGF-induced endothelial cell 

migration (P < 0.05).

Inhibition of VEGF-induced tube formation by EGCG
We determined the effect of  EGCG on tube formation 
induced by VEGF. When treated with EGCG, tube 
for mat ion induced by VEGF was inh ib i ted in a 
concentration-dependent manner. EGCG reduced the 
length of  endothelial tubes even at the concentration 
of 5 μmol/L, and an average of  24.2% inhibition was 
observed (P < 0.01). At the concentration of  40 μmol/L, 
EGCG abrogated almost all tube formations induced by 
VEGF (Figure 7). 

DISCUSSION
Despite significant advance in treatment, gastric cancer 
remains one of  the leading causes of  cancer-related death 
in many countries such as China[14]. Tremendous efforts 
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have been made to identify new chemopreventive and 
chemotherapeutic agents and strategies. Anti-angiogenic 
therapy is one of  the most promising novel strategies 
and many attempts have been made to prevent or delay 
tumor growth by anti-angiogenesis. As the most potent 
angiogenic factor, VEGF has become one of  the most 
common targets in anti-angiogenic therapy. In this study, 
we demonstrated that EGCG suppressed growth of  
gastric cancer by reducing VEGF production and VEGF-
induced angiogenesis. 

Green tea has been shown to have anti-angiogenic 
activity and drinking tea can signifi cantly prevent VEGF-
induced corneal neovascularization[15]. As the most 
abundant and active component of  green tea, EGCG 
has also been shown to have anti-angiogenic property[9]. 
Treatment with EGCG can inhibit tumor growth[10]. In 
this study, intraperitoneal injection of  EGCG markedly 
suppressed growth of  gastric cancer, and an average of  
60.4% inhibition was observed. MVD in tumor tissues 
treated with EGCG were significantly decreased. These 
results suggest that EGCG inhibits growth of  gastric 
cancer. 

Previous studies indicated that EGCG inhibits VEGF 
expression in tumor cells[10,16]. Treatment with EGCG also 
dose-dependently suppresses the secretion of  VEGF both 
in endothelial cells and in tumor cells[17]. To evaluate the 
effect of  EGCG on expression of  VEGF in gastric cancer, 
we determined the expression of  VEGF in cultured cells 
and tumor tissues. As shown in Figure 3, EGCG treatment 
dose-dependently decreased the expression of  VEGF 
in cultured tumor cells. In tumor tissues treated with 
EGCG, the expression of  VEGF was markedly reduced. 
Treatment with EGCG also reduced VEGF secretion in 
tumor cells in a dose-dependent manner. EGCG dose-
dependently suppressed VEGF mRNA expression 

(Figure 4B). These findings suggest that EGCG inhibits 
angiogenesis in gastric cancer by reducing production of  
VEGF at transcriptional level. 

VEGF expression is associated with a variety of  
transcription factors, genes and modulators[18]. Several 
mechanisms have been proposed for the inhibitory effect 
of  EGCG on VEGF expression. EGCG strongly inhibits 
the transcriptional activity of  transcription factors, such 
as NF-kappa B[16,19] and activator protein-1[20]. Treatment 
with EGCG also decreases the constitutive activation 
of  EGFR[16] and the expression of  protein kinase C[19], 
transcription modulators of  VEGF, suggesting that 
these changes are associated with inhibition of  VEGF 
promoter activity and cellular production of  VEGF. 
Recent studies showed that EGCG strongly inhibits the 
constitutive activation of  Stat3 in tumor cells[16]. Stat3 
is one of  the key transcription factors in regulation of  
VEGF expression[18]. Stat3 activation directly promotes 
VEGF expression and stimulates tumor angiogenesis[21]. 
In this study, high activation level of  Stat3 was observed 
in gastric cancer, showing that abnormally activated Stat3 
expression signifi cantly correlates with VEGF expression 
and microvessel density (MVD), and is an independently 
prognostic factor of  poor survival[22]. EGCG can reduce 
VEGF expression by inhibiting activation of  Stat3 in 
human head, neck and breast cancer[16]. In this study, 
EGCG dose-dependently inhibited activation of  Stat3. In 
tumor cells and tissues treated with EGCG, the protein 
level of  phosphorylated Stat3 was markedly reduced, but 
the total Stat3 level remained unchanged, suggesting that 
EGCG down-regulates VEGF expression at least in part 
by inhibiting Stat3 activation in gastric cancer. 

It was reported that EGCG is most effective in 
inhibiting angiogenesis among the four main catechins 
of  green tea[23]. Angiogenesis is initiated by the release 
of  angiogenic factors from tumor cells, and VEGF is 
the most potent angiogenic factor. In this study, EGCG 
directly inhibited VEGF-induced angiogenesis. As shown 
in Figure 5, treatment with EGCG inhibited VEGF-
induced HUVEC proliferation in a time- and dose-
dependent manner and endothelial cell migration and tuber 
formation were also abrogated by EGCG, suggesting that 
EGCG inhibits angiogenesis in gastric cancer by inhibiting 
VEGF-induced angiogenesis and reducing production of  
VEGF.

VEGF induces angiogenesis by binding to its receptors 
on endothelial cell surface. It was reported that EGCG 
dose-dependently inhibits VEGF binding to its receptors 
on endothelial cell surface, and EGCG is the only catechin 
of  green tea that could disrupt VEGF receptor binding[23]. 
Importantly, EGCG at low doses (0.5-10 μmol/L) 
markedly inhibits formation of  VEGFR-2 complex[19]. 
The exact mechanism underlying the inhibition of  VEGF 
receptor binding is unclear. A recent report suggested that 
green tea extract dose-dependently inhibits expression of  
VEGFR-1 and -2 on HUVECs[24]. But in our study, EGCG 
could not modulate VEGFR-1 and VEGFR-2 expression 
(data not shown). Disruption of  VEGF receptor binding 
would block receptor tyrosine phosphorylation and VEGF-
induced growth and survival signaling. Treatment with 
EGCG inhibits VEGF-induced VEGFR-1 and VEGFR-2 

Figure 7  Inhibition of EGCG on VEGF-induced tube formation of endothelial cells. 
EGCG dose-dependently inhibited tube formation induced by VEGF on Matrigel. 
Data are expressed as percent of control. VEGF-induced tube formation without 
EGCG treatment was used as a control. Values signifi cantly lower than control are 
indicated (bP < 0.01).
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phosphorylation on endothelial cells in a time- and dose-
dependent manner[25]. This disruption decreases PI3-kinase 
activity in a dose-dependent manner[19], suppresses VE-
cadherin tyrosine phosphorylation and Akt activation[26], 
and also decreases the PI3 kinase-dependent activation and 
DNA-binding ability of  NF-kappaB[19], suggesting that 
EGCG inhibits VEGF-induced angiogenesis by disrupting 
VEGF signaling pathway. 

In the present study, EGCG suppressed growth of  
gastric cancer by targeting multiple steps of  angiogenesis. 
EGCG at the concentration 5 μmol/L effectively inhibited 
VEGF production and VEGF-induced angiogenesis. 
EGCG at 40 μmol/L almost totally abolished tube 
formation induced by VEGF. Previous studies also showed 
that concentrations of  EGCG used in anti-angiogenesis 
experiments are usually lower than those in anti-cancer 
experiments, thus strongly supporting the concept that 
EGCG represents a potent angiogenic inhibitor and 
EGCG has dual anti-angiogenesis and anti-cancer activities. 
EGCG might mainly act as an angiogenic inhibitor in vivo, 
and this might in part explain the discrepancy between 
cell line and animal model studies. The concentration of  
EGCG tested in cell line system usually is 10-100 μmol/L, 
or higher. It is much higher than that observed in plasma 
or tissues of  animals or human beings after ingestion of  
tea or related tea preparations for the poor bioavailability 
of  EGCG[27]. 

As an angiogenic inhibitor targeting tumor-induced 
angiogenesis, EGCG might have some advantages over 
conventional cytotoxic chemotherapy for genetic stability 
of  endothelial cells and abnormality of  tumor vasculature. 
EGCG is less likely to induce drug resistance and has 
little or no toxicity. During the treatment, EGCG treated 
mice did not show weight loss or unusual behavior, 
histopathological examination also did not reveal any 
detectable toxicity to liver or kidney (data not shown), 
suggesting that EGCG at the concentrations used does 
not cause any detectable toxicity. Previous studies also 
showed that EGCG induces apoptosis and cell cycle arrest 
in many cancer cells without affecting normal cells[28]. It 
was reported that EGCG has anti-cancer effect without 
any severe side effects[29]. Taken together, as a natural and 
non-toxic product, EGCG might be a promising candidate 
for anti-angiogenic treatment of  gastric cancer.
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