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Herzchirurgie Forschung 
 
Cardiac Surgery Research Unit offers a Doctoral Thesis for medical students, who 
are interested in the field of therapeutic interventional strategies for coronary heart 
disease (CHD).  
 
Topic:  Pre-clinical investigation of therapeutic effect of selenium on pro-
inflammatory cytokines and cytokines associated factors in coronary heart disease.  
 
Project background 
CHD is a complex chronic inflammatory disease that is characterized by obstruction of blood 
flow due to the plaque that builds up inside the coronary arteries and is thereby narrowing of 
the blood vessels. These narrowed coronary arteries reduce the flow of oxygen-rich blood to 
the heart. Inflammation has been well recognized to play an important role in the development 
of atherosclerotic process.  In fact cytokines those are produced by and act on almost all cells 
involved in the pathogenesis of CHD, participating in all steps of the process, from the early 
endothelial dysfunction to the late formation and disruption of a vulnerable plaques. It is, 
therefore, essential to reduce the circulating levels of pro-inflammatory cytokines in these 
patients. Hence, we propose to evaluate the therapeutic potential of a sodium selenite, a trace 
element that is essential to maintain the vitality of the cell by inducing anti-oxidative properties, 
as a possible treatment to mitigate the cytokine triggered inflammation in CHD.  
 

Aim of this thesis/requirements 
To investigate the therapeutic potential of selenium on pro-inflammatory cytokines in the 
patients with coronary heart disease. Here, we intend to focus on monocytic cell lines and 
primary blood cells (blood PMBC) from coronary heart disease patients that represent key 
components to produce pro-inflammatory cytokines that circulates in the blood and thereby 
involved in sustaining the chronic inflammation in CHD patients. In this project, we will address 
the in-vitro effect of selenium on the functional aspects of both primary blood cells and 
monocytic cell lines. They are: (a) changes in the cell surface markers on blood cells; (b) ROS 
production; (c) production of cytokines; (d) suppressing the transcription factors.  
 
Estimated duration of the project is 6 months, the doctoral student needs to be in the lab 
fulltime. A salary will not be paid, but we offer a structured and close care. Good English 
language skills are required. The project can start immediately but no later than April 2019.   
 
Methods 

(1) Collection of blood samples from the CHD patients and normal controls 
(2) Isolation and culturing of primary blood cells and monocytic cell lines 
(3) Flow cytometry for phenotyping the blood PBMCs 
(4) Enzyme linked Immunosorbent assay (ELISA) for detecting pro-inflammatory cytokines  
(5) Western blotting for transcription factor detection 

 
 
If you are interested to work on this project please contact Dr. Priya Veluswamy or Dr. med. 
Max Wacker via email (please attach motivational letter and cv in German): 
 
priya.veluswamy@med.ovgu.de (or) max.wacker@med.ovgu.de 
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