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Opravny list

Abstract
Bile acids are the end products of cholesterol metabolism and are important
biological surfactants. The curved shape of their chains allows the cyclization of

molecules, and the formation of a supramolecular structure.

The goal of this thesis was to study the electrochemical and adsorption behavior
of selected bile acids: lithocholic, deoxycholic and cholic acids. The measurements
were carried out in the medium Britton-Robinson buffer:methanol in the ratio 9:1 using
cyclic voltammetry and AC voltammetry methods and measuring the dependence of the
differential capacitance Cy on the applied potential £. A hanging mercury drop electrode

was used as a working electrode.

The measurements showed that bile acids are adsorbed on the surface of the
electrode and organizing themselves in self assembled monolayers (SAM). In our case
we have observed formation of 2D condensed layers as specific form of SAM. Transfer

techniques were used to demonstrate bile acid adsorption.

A study of the behavior of lithocholic acid as a function of different pH values
showed that only at pH 10.0 to 12.0 2D condensation occurs, i. e. that at pH values in
the range of 2.0 to 9.0 it is another type of adsorption. On AC voltammograms, there are
a maximum of two areas in which peaks occur: the first is around —0.2 V and the second
is around —1.2 V to —1.4 V. Both peaks are comparable to the peaks on a cyclic

voltammogram.

The measurement of the temperature dependence of the differential capacity on
the potential was performed for three concentrations of bile acids (¢ (mol 1) =5 - 107,
1-10™, 5 10™). 2D condensation in LCA occurs for both higher concentrations. At a
concentration of 5 - 10™ mol I"', 2D condensation is only indicative at the lowest
temperatures, but strong adsorption is still observable. DCA and CA are adsorbed on the
electrode, but 2D condensation occurs only for lower temperatures at higher

concentrations.



A study of the effect of the presence of anions in the basic electrolyte on the
adsorption behavior of bile acids showed that the interaction of bile acids with the
electrode surface and with each other is different from hydrogen bonds. Due to the

structure of bile acids, it can be assumed that these are hydrophobic interactions.

All measurements showed that 2D condensation in LCA is more strong than in

DCA and CA.



Cit. 10 Carey M.C., Danielsson H., Sjovall J. v knize: Sterols and Bile Acids. Elsevier,
Amsterdam, 231 — 233 (1985).

Cit. 25 Kozoni V.; Tsioulias G.; Shiff S.; Rigas B.. The effect of lithocholic acid on
proliferation and apoptosis during the early stages of colon carcinogenesis:

Differential effect on apoptosis in the presence of a colon carcinogen. Carcinogenesis

21(5), s. 999-1005 (2000).

Cit. 26 Goldberg A. A.; Beach A.; Davies G. F.; Harkness T. A.; Leblanc A.; Titorenko
V. L.. Lithocholic bile acid selectively kills neuroblastoma cells, while sparing normal

neuronal cells. Oncotarget 2(10), s. 761-782 (2011).

Cit. 27 Ishizawa M.; Matsunawa M.; Adachi R.; Uno S.; Ikeda K.; Masuno H.; Shimizu
M.: Lithocholic acid derivatives act as selective vitamin D receptor modulators without

inducing hypercalcemia. The Journal of Lipid Research 49(4), s. 763—772 (2008).

Cit. 49 Araki Y., Mukaisyo K., Sugihara H., Fujiyama Y., Hattori T.: Detection of N-
nitroso-bile acids at 285 nm in reverse-phase HPLC. Journal of Separation Science 31

(15), 28272830 (2008).

Cit. 54 Klouda J., Nesmerak K., Kocovsky P., Barek J., Schwarzova-Peckova K.: 4
novel voltammetric approach to the detection of primary bile acids in serum samples,

Bioelectrochemistry, 134, 107539 (2020).

Cit. 71 Fojt L., Vetterl V., Doneux T.: Two-dimensional condensation of nucleobases:
a comparative study of halogen derivatives of cytosine. Collections of Czechoslovak

Chemical Communications, 74, 1611-1622 (2009).

Cit. 76 Fojt L., Doneux Th., Vetterl V.: Adsorption and two-dimensional condensation
of 5-methylcytosine. Bioelectrochemistry, 75, 89-94 (2009).



	Cit. 49 Araki Y., Mukaisyo K., Sugihara H., Fujiyama Y., Hattori T.: Detection of N-nitroso-bile acids at 285 nm in reverse-phase HPLC. Journal of Separation Science 31 (15), 2827–2830 (2008).
	Cit. 54 Klouda J., Nesmerak K., Kocovsky P., Barek J., Schwarzova-Peckova K.: A novel voltammetric approach to the detection of primary bile acids in serum samples, Bioelectrochemistry, 134, 107539 (2020).
	Cit. 76 Fojt L., Doneux Th., Vetterl V.: Adsorption and two-dimensional condensation of 5-methylcytosine. Bioelectrochemistry, 75, 89-94 (2009).

