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The topical problem of present-day biology and medicine is the drug-design and the development of medical 

strategy aimed to increase of human lifespan. One of the promising protein is lactoferrin (Lf), a member of the 

transferrin family of iron-binding glycoproteins, contained in exocrine secretions, in milk and in the secondary granules 

of mature neutrophils [1,2]. Lf has a vast number of useful properties, such as antiviral, antifungal, and even some 

anticancer activities [1]. It was raised a herd of transgenic goats in Belarus in order to produce recombinant human 

lactoferrin (rhLf), which is indistinguishable in biochemical and biological properties from Lf, purified from human 

milk [2]. 

By now it was shown the ability of Lf to bind to a specific receptor of different immune, epithelial and endothelial 

cells [1]. Neutrophils are the most abundant white blood cells in circulation and play the key role in host defense. 

Recently we have shown [3], that rhLf stimulates dose-dependent release of elastase from neutrophils. Because calcium 

signaling modulates critical neutrophil functions, including degranulation, cellular proliferation, respiratory burst, so it 

is important to study the influence of rhLf on calcium response of neutrophils. 

The stimulation of neutrophils in inflammatory focus is accompanied by production of reactive oxygen and 

halogen species (ROS and RHS) leading to development of oxidative and halogenative stress [4]. ROS and RHS are 

able to modify various biomolecules such as lipids, proteins, nucleic acids resulting in alteration their physicochemical 

properties and biological activity. Whereas Lf can be affected by ROS and RHS in inflammatory focus it is unknown 

whether its structure and functional properties will change or not. Therefore, this work aims to study structural changes 

of rhLf under the halogenative stress and features of Ca
2+

-signaling in neutrophils in response to native and halogenated 

rhLf. 

Changes in physicochemical properties of rhLf were determined using fluorescence analysis. Modification of 

amino acid content of rhLf and its conformation was examined by monitoring changes in the intrinsic fluorescence due 

to the destruction of tryptophan residue in protein (λex=285 nm, λem=340 nm) and in the fluorescence spectra of the 

added external probe ANS (λex=350 nm, λem=475 nm). The halogenative stress was caused by addition hypochlorous 

acid (HOCl) in a molar ratio protein:HOCl 1:100. It was showed that there are a significant modification of protein 

tryptophan residues (a reduction of 77% in the intensity of tryptophan fluorescence intensity) and protein tertiary 

structure changes (a decrease to 38% in ANS fluorescence intensity) after HOCl action. 

Measurement of intracellular free calcium ion concentration ([Са
2+

]i) in neutrophils under rhLf action was 

measured by fluorescent method using fura 2, AM (λex1=340 nm, λex2=380 nm, λem=510 nm). It was determined that 

rhLf is able to initiate a dose-dependent increase in [Ca
2+

]i in the cytosol of neutrophils. The maximum effect is 

observed on addition of 250-500 µg/ml of protein. The magnitude of the effect was comparable to that of the 

chemotactic peptide fMLP, which is a potent inducer of Ca
2+

-signalling in neutrophils. The addition of the modified 

rhLf to neutrophils causes a much smaller increase in [Ca
2+

]i compared with the effect of native rhLf. 

Thus, in this research we showed that rhLf is able to regulate Ca
2+

-signaling in neutrophils. The modification of 

rhLf under RHS leads to such structural changes in the molecule that the protein loses its ability to stimulate Ca
2+

-

response. This study was supported by Russian Scientific Foundation Grant 18-515-00004. 
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