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RNDr. Milan Ciz, Ph.D.: Modulation of professional phagocyte activity

Neutrophils and monocytes/macrophages, so called professional phagocytes, as integral constituents of
innate immunity serve as an essential first-line of defence against microbial pathogens and foreign
substances at sites of inflammation. Upon activation, these cells among other functional manifestations
produce reactive oxygen and nitrogen species. While respiratory burst is important for the elimination of
invading pathogens, the overproduction of reactive oxygen species or the impairment of endogenous
antioxidant defences may lead to a damage of membrane lipids, DNA, proteins, and lipoproteins which
results in various autoimmune and inflammatory diseases. Thus, a modulation of professional phagocyte

activity is very important task in physiology and medicine.

The major aims of our studies were to evaluate possibilities of professional phagocyte (namely neutrophil)
modulation using endogenous (platelet-derived serotonin) and exogenous (polyphenols and
polysaccharides of plant origin as food constituents) mediators. Our studies bring the evidence that
serotonin released from platelets is a very important modulator of professional phagocyte activity. Its
inhibitory activity is manifested by the decrease in the generation of reactive oxygen species due to the
inhibition of myeloperoxidase activity and by direct scavenging of reactive oxygen species. The effects of
serotonin on professional phagocytes are also partially mediated by 5-HTR2 receptor expressed on
monocytes/macrophages but not on neutrophils. We also introduced and optimized several methods to
investigate antioxidant properties of plant extracts and individual plant polyphenols. We confirmed that
many medicinal plants, vegetables and berries are rich sources of polyphenol compounds and free radical
scavengers. Furthermore, we demonstrated that various plant polyphenols and polysaccharides exerted
evident immunomodulatory activity. Thus, these compounds represent effective naturally occurring
substances with potent pharmacological effects on respiratory burst of professional phagocytes useful for

treatment of compromised immune system and control of inflammation.

My thesis is based on 20 selected original research papers. Study 1: I contributed to the study design,
experimental procedures, data analysis, preparation of the manuscript and its final revision. Studies 2 — 5:
I conceptualized, designed, and directed the studies, participated in the experiments, supervised data
collection and analyses, substantially contributed to the manuscripts® preparation and their final revisions.
Studies 6 — 16: I contributed to the studies’ concept, design and direction and participated in experimental
procedures, data analyses and manuscripts’ preparation and finalization. Studies 17 — 20: I participated in
the studies’ design preparation, experimental procedures, data analyses and manuscripts’ preparation. My

proportional contribution to these articles is summarized in the following tables.
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