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ABSTRACT

Vascular endothelial growth factor (VEGF) is a potent mitogen for microvascular and
macrovascular endothelial cells derived from arteries, veins, and lymphatices, and VEGF
overexpression has been correlated with increased tumor angiogenesis. In humans, six different
isoforms of VEGF have been identified. While VEGF,,, and VEGF,,; are secreted in soluble
forms, the larger isoforms, VEGF g, remains cell-associated. Although numerous publications
dealing with the measurement of circulating VEGF for diagnostic and therapeutic monitoring of
malignant diseases have been published over the last 10 years, the relationship between the
production of tissue VEGF and its concentration in blood is still insufficient. Therefore, the
aims of this study were to determine: 1) The protein expression pattern of VEGF isoforms in
tumor and normal tissues in order to understand whether which VEGF protein isoforms play an
important role during tumorigenesis. 2) The relationship between the expression pattern of
VEGF in tumor tissues and circulating level of VEGF in blood to clarify whether measuring
VEGF in serum is usable as a predictor for the VEGF expression level in tumor tissues. 3)
Comparing level of circulating VEGF in cancer patients and in healthy volunteers.

A total of 114 tissuc samples and 77 preoperative serum samples were obtained from
patients with colorectal, liver and lung cancer. VEGF protein expression pattern and total

circulating VEGF were examined using western blot analysis and capture ELISA, respectively.



Three major protein bands were predominately detected in tumor samples with an apparent
molecular mass under reducing conditions of 18, 23 and 26 kDa, which are believed to represent
VEGF,,,, VEGF ; and VEGF 4, respectively. In colorectal tumors, VEGF,, was found to be
equally expressed in both tumor aﬂd normal tissues, whereas the VEGF ;; and VEGF,,, were
only detected or detected at higher level in tumor tissues. However, in lang tumor VEGF ,,
appeared to be predominately expressed in normal tissues, where as VEGF,,; and VEGF ;, were
predominately expressed in tumors tissues. Unexpeciedly, normal tissues of liver expressed
higher level of all 3 isoforms of VEGF in comparison to turmor tissues. Expression of VEGF
was significantly correlated with smaller tumor size, whereas VEGF ;, was significantly
correlated with advanced clinical stage of the colorectal tumors. The measurement of total
VEGF by capture ELISA showed that total VEGF protein level were significantly higher in
tumor tissues of colorectal and lung compared to normal tissues, indicating that these types of
tumor cells selectively induce the expression of certain isoforms of VEGF to help with their
progression during tumorigenesis, thus resulted in the induction total level of VEGF.
Determination of the VEGF in serum revealed that circulating level of VEGF in
patients with colorectal (mean = 1,069 pg/ml), liver (mean = 837 pg/ml), and lung cancer (mean
= 1,251 pg/mi) were significantly higher than those in healthy volunteers (mean = 605 pg/ml) (p
= 0.001). However, it is very difficult to decide the cut-off value, as some normal volunteers
possessed quite a high level of circulating VEGF and also no correlation between the circulating
level of VEGF and pathological features was observed. From this investigation, it can be
concluded that circulating level o%’rrVEGF may have potential to be used as a tumor marker,
however, careful considerations have to be taken, as it may not entirely represent the VEGF
production level in tumor tissues and tumor stage since other pathological conditions can also

cause the induction of this protein in the circulation.
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