
Int. J. Med. Sci. 2014, Vol. 11 
 

 
http://www.medsci.org 

936 

IInntteerrnnaattiioonnaall  JJoouurrnnaall  ooff  MMeeddiiccaall  SScciieenncceess  
2014; 11(9): 936-947. doi: 10.7150/ijms.8277 

Research Paper 

Potential Dual Immunomodulatory Role of VEGF in 
Ulcerative Colitis and Colorectal Carcinoma 
Natasa D Zdravkovic1, Ivan P Jovanovic2, Gordana D Radosavljevic2, Aleksandar N Arsenijevic2, Nebojsa 
D Zdravkovic3, Slobodanka Lj Mitrovic4, Nebojsa N Arsenijevic2 

1. Center for Gastroenterology, Clinical Center Kragujevac, Serbia 
2. Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences, University of Kragujevac, Serbia 
3. Department of Medical informatics and statistics, Faculty of Medical Sciences, University of Kragujevac, Serbia 
4. Department of Pathology, Faculty of Medical Sciences, University of Kragujevac, Serbia  

 Corresponding author: Ivan Jovanovic, MD, PhD, Center for Molecular Medicine and Stem Cell Research, Faculty of Medical Sciences University 
of Kragujevac, Svetozara Markovica 69, 34000 Kragujevac, Serbia. Tel +38134306800; Fax. +38134306800112; E-mail: ivanjovanovic77@gmail.com 

© Ivyspring International Publisher. This is an open-access article distributed under the terms of the Creative Commons License (http://creativecommons.org/ 
licenses/by-nc-nd/3.0/). Reproduction is permitted for personal, noncommercial use, provided that the article is in whole, unmodified, and properly cited. 

Received: 2013.12.03; Accepted: 2014.05.29; Published: 2014.07.02 

Abstract 

Objective. Progression from ulcerative colitis (UC) toward colorectal carcinoma (CRC) is mul-
tistep process that includes gene alterations of tumor suppressor genes, such as p53 and p16. The 
aim of this study was to investigate the expression patterns of p16, p53 and VEGF in affected tissue 
and serum levels of cytokines TNF-α, IFN-γ, IL-4, IL-6, IL-10 and IL-17 in patients with UC and 
CRC, respectively.  
Matherials and methods. Serum levels of cytokine in patients with UC (n=24) and CRC (n=75) 
and in a healthy group (n=37) were analyzed by ELISA. Endoscopic biopsies specimens of UC and 
CRC were studied by immunohistochemical staining for p16, p53 and VEGF. 

Results. Patients with UC with presence of extraintestinal manifestations, complications, and 
positive staining of p16, p53 and VEGF respectively had higher serum levels of pro-inflammatory 
cytokines. Higher percentage of CRC patients had positive staining of p16, p53 and VEGF. CRC 
patients with positive staining of VEGF had decreased systemic values of pro-inflammatory IFN-γ 
and increased values of immunosuppressive IL-10.  
Conclusions. Relatively low IL-10 in patients with severe UC is insufficient to compensate IL-6 
secretion and subsequently enhanced type 1/17 immune response. In UC patients, p16 and p53 
induce enhanced VEGF expression and subsequent production of pro-inflammatory TNF-α and 
IL-6. In CRC patients VEGF seems to have immunosuppressive role. It appears that tumor sup-
pressor gene-VEGF axis have dual role on immune response in inflammation of UC and tumor 
growth and progression of CRC. 
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Introduction 
Inflammatory bowel disease (IBD) presents a 

chronic, relapsing and progressive inflammation of 
gastrointestinal tract, which includes two major enti-
ties: ulcerative colitis (UC) and Crohn`s disease (CD). 
Ulcerative colitis is inflammatory disease affecting 
distal colon and rectum, limited to the mucosa [1]. 

The immune system seems to be major mediator 
in UC pathogenesis and progression [2]. Immune 
system is consisted of innate and acquired immunity. 

The innate immunity consist of monocyte/ 
macrophages, neutrophils and NK cells, while main 
components of acquired immunity are B lymphocytes 
(humoral immunity) and T lymphocytes (cellular 
immunity), which can be further divided on CD4+ 
helper and CD8+ cytotoxic T lymphocytes [3]. Beside 
monocyte/macrophages, CD4+ helper T lymphocytes 
are major producers of cytokines and can be classified 
according to type of cytokines they produce: Th1 
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