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SHORT COMMUNICATION

The clinical implications of platelet derived growth factor B, vascular endothelial
growth factor and basic fibroblast growth factor in colorectal cancer
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Summary

Colorectal cancer (CRC) remains a major health prob-
lem worldwide. Angiogenesis is a key process for tumor
growth and metastasis. The conversion of tumor cells to an
angiogenic phenotype involves the change in the balance of
angiogenic growth factors and angiogenesis inhibitors.

In our study we evaluated by gRT-PCR the level of ex-
pression of 3 growth factors involved in angiogenesis: plate-
let derived growth factor-B (PDGFb), vascular endothelial
growth factor (VEGF), and basic fibroblast growth factor

Introduction

CRC is a major health problem, being the third
leading cause of morbidity and mortality in Western
countries. The survival of patients with CRC remains
poor with only 55% of patients being alive 5 years after
diagnosis, due to the delayed diagnosis as well as to the
lack of well characterized markers for prognosis [1].
The treatment of patients with CRC relies on a number
of clinical and pathological prognostic factors such as
tumor stage, number of metastatic lymph nodes, degree
of differentiation, and age at diagnosis. However, these
variables provide limited help in predicting the diversity
of tumor biological behavior, creating a need to identi-
fy additional prognostic factors in order to improve the
management of CRC. On the other hand, the explosion
of biologic therapies targeting different molecular path-
ways justifies the research in this area.

(bF GF) in patients with different stages of colon cancer. Our

results showed the level of VEGF increased on all tumor with-

out difference, statistically significant according with tumor

stage whereas the others the levels of bF GF and PDGF were

higher, statistically significant, on tumor classified stage B

compared with stage C. The early implication of these mol-

ecules in colon carcinogenesis justifies the development of
new biologic individualized therapies.
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Angiogenesis is a critical process for tumor growth
and metastasis which involves changes in the balance
between different angiogenic growth factors and their
inhibitors [2].

Methods

This study was conducted to determine the clini-
cal value as prognostic or therapeutic targets in CRC of
3 growth factors PDGFb, VEGF, and bFGF) known to
be involved in different steps of angiogenesis.

Approval for this study was obtained from the In-
stitutional Ethics Committee, and all study subjects pro-
vided written informed consent.

Thirty-three patients with operated CRC at the Sur-
gical Clinic 1 were enrolled. Sixteen patients had stage
Dukes B CRC, 11 Dukes C and 6 Dukes D [3,4]. Using
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the qRT-PCR method we analyzed the level of expres-
sion of PDGFb, VEGF and bFGF on tumor samples as
well as of the surrounding normal tissue and in further
analysis we used the average of fold change (fc) (the ra-
tio of the final value to the initial value) of the investigat-
ed genes. Statistical analysis was made using the SPSS
(Statistical Package for the Social Sciences). Student’s
t-test was used for comparisons between disease stages
(Dukes B, C, and D). A p-value < 0.05 was considered
statistically significant.

Results

Our results showed increased VEGF levels in
all stages (Dukes B: 1.331 fc + 0.815 standard devia-
tion (SD); Dukes C: 1.099 fc + 0.508 SD; Dukes D:
1.303 + 0.47 SD), but without significant differences
(Dukes B vs. Dukes C p=0.761; Dukes B vs. Dukes D
p=0.949, Dukes C vs. Dukes D p=0.854). Regarding
the other evaluated molecules, the levels of bFGF and
PDGFb were significantly higher in stage B vs. C tu-
mors (p=0.049, p=0.031, respectively). The average of
fc for bFGF was 0.854 +0.439 SD in Dukes B tumors,
0.512+0.251 SD in Dukes C, and 0.397 +0.287 SD in
Dukes D. The values for PDGFb were 1.519 fc + 0.686
SD in Dukes B, 0.978 fc +0.4334 SD in Dukes C and
1.269 fc +0.655 SD in Dukes D.

Discussion

Previous studies have shown that VEGF is a key
component in colon tumorigenesis, its high expression
being correlated with poor prognosis [5]. In the last
years, better understanding of tumor biology had led to
the development of some biologic therapies, like beva-
cizumab which targets VEGF. This agent has being ap-
proved for the treatment of metastatic CRC since 2004
[6]. In our study the high level of VEGF even in tumors
classified as stage B shows the early implication of this
growth factor in CRC development and justifies the
large numbers of studies with bevacizumab in the adju-
vant treatment of colon cancer [7].

bFGF and its receptors are involved in different
biological functions including cell proliferation, dif-
ferentiation, migration and survival. In CRC bFGF has
been reported to be upregulated, thus being consid-
ered as a potential therapeutic target [8]. In our study
the higher level of bFGF in Dukes B cases compared
with Dukes C and D could be explained by its early im-
plication in colorectal carcinogenesis. This result is in
concordance with the results reported by Tassi et al. in
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2006, who proposed the detection of bFGF in serum as
a screening method for early detection of colon prema-
lignant lesions [9].

The role of PDGF in tumor angiogenesis had been
demonstrated in several studies, its overexpression be-
ing correlated with microvascular density and poor
survival in many colorectal tumors [10,11]. Regarding
the implication of PDGF in colorectal carcinogenesis
the results are not very clear. The higher level of PDGF
in Dukes B compared with those of Dukes C or D ob-
tained in our study is in concordance with those report-
ed by other authors who suggest the early implication of
PDGFb in colon cancer development [12].

By evaluating the levels of PDGFb, VEGF and
bFGF in different stages of CRC our study brings new
information regarding the molecular pathways in-
volved in colorectal carcinogenesis. The high level of
these growth factors even in Dukes B stage could be ex-
plained by their early implication in CRC development
and could justify the search for development of new bi-
ologic therapies targeting these molecules.

Acknowledgements

We thank the National University Research Coun-
cil (CNMP 41-033/2007-2010) for funding this work.

We thank the “Investing in people! PhD scholar-
ship” project co-financed by the Sectoral Operational
Programme Human Resources Development 2007-
2013. Priority Axis 1 “Education and training in support
for growth and development of a knowledge-based so-
ciety”. Key area of intervention 1.5: Doctoral and post-
doctoral programmes in support of research. Contract
POS DRU 6/1.5/S/3 “Doctoral studies: through science
towards society”.

References

1. Adam R, Haller DG, Poston G, Raoul JL et al. Toward opti-
mized front-line therapeutic strategies in patients with meta-
static colorectal cancer- an expert review from the Internation-
al Congress on Anti-Cancer Treatment (ICACT) 2009. Ann
Oncol 2010; 21: 1579-1585.

2. Ribatti D. Endogenous inhibitors of angiogenesis: A historical
review. Leuk Res 2009; 33: 638-644.

3. Sato H, Usuda N, Kuroda M, Hashimoto S, Maruta M, Maeda
K. Significance of serum concentrations of E-selectin and CA
19-9 in the prognosis of colorectal cancer. Jpn J Clin Oncol
2010;40: 1073; 1080.

4. Uribarrena-Amezaga R, Ortego J, Fuentes J, Raventos N, Par-
ra P, Uribarrena-Echeverria R. Prognostic value of lymph node
micrometastases in patients with colorectal cancer in Dukes
stages A and B (T1-4, NO, M0). Rev Esp Enferm Dig (Madrid)



276

2010; 102: 176-186.

Des Guetz G, Uzzan B, Nicolas P et al. Microvessel densi-
ty and VEGF expression are prognostic factors in colorectal
cancer. Meta-analysis of the literature. Br J Cancer 2006; 94:
1823-1832.

Hurwith H, Fehrenbacher L, Novotny W et al. Bevacizumab
plus irinotecan, fluorouracil and leucovorin for metastatic
colorectal cancer. N Engl J Med 2004; 350335-2342.

Saltz L. Evaluation of Bevacizumab in the Adjuvant Treat-
ment of Colon Cancer. Curr Colorectal Cancer Rep 2010; 6:
109-110.

Cong Wang, Shaoqiang Lin, Yanfang Nie et al. Mechanism of
antitumor effect of a novel bFGF binding peptide on human
colon cancer cells. Cancer Sci 2010; 101: 1212-1218.

Tassi E, Wellstein A. Tumor Angiogenesis: Initiation and target-
ing-therapeutic targeting of a FGF-binging protein, an angio-

11.

12.

genic switch molecule and indicator of early stages of gastro-
intestinal adenocarcinomas. Cancer Res Treat 2006; 3889-197.
Li C, Shintani S, Terakado N et al. Microvessel density and
expression of vascular endothelial growth factor, basic fibro-
blast growth factor, and platelet-derived growth factor in oral
squamous cell carcinoma. Int J Oral Maxilofac Surg 2005;
34:559-563.

Fujimoto K, Hosotani R, Wada M et al. Expression of two an-
giogenic factors, vascular endothelial growth factor and plate-
let-derived endothelial cell growth factor in human pancreatic
cancer, and its relationship to angiogenesis. Eur J Cancer 1998;
34:1439-1447.

Takahashi Y, Bucana CD, Liu W et al. Platelet derived endo-
thelial cell growth factor in human colon cancer angiogen-
esis: Role of infiltrating cells. J Natl Cancer Inst 1996; 88:
1146-1151.



