New possibilities for detecting liver metabolic dysfunction and non-pharmacological effects on it.
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Abstract (300 word limit)
[bookmark: _GoBack]The criteria for liver metabolic dysfunction remain highly controversial. At the same time, metabolic liver dysfunction is directly related to metabolic flexibility. Aim: To determine the possibility of alternative liver ketogenesis induction and assess the effect of a special variant of drinking water on this process. Methods. Part1: Search and analysis of  publications on ketogenic amino acids (AA) for conducting a clinical study confirming the ketogenic effect of the selected AA. Part 2: Drinking water with special properties (effect on the body metabolically active components) and their confirmation in preclinical and clinical studies. Part 3: Selective induction of hepatic ketosis before and after 14 days of water intake. Results. Part1: L-lysine is predominantly indicated as a ketogenic AA, but the ketogenic effect of lysine was not described in humans. Clinical study showed: Area Under Curve (AUC) at lysine doses 1,0 g and 2,0 g was 1155 and 5070, maximum ketones (breath test) on 120 min in both doses was 16 ppm at 1,0 g and 46 ppm at 2,0g. Ketosis index gave the following results in ppm/minute: in 30% cases – 1,0 and more (fast inductors), 0,1 - 0,4 (medium inductors) and with the absence of ketosis - slow inductors.  Part 2: We selected the drinking water (DWP) after special processing (details are not disclosed, patent is being filed). In groups of animals (rats) that received DWP, the survival rate after radiation exposure (dose of 5 Gy) increased by 30%, compared with the control group (water with same composition). Results in animals with DWP showed an improvement in the whole series of metabolic parameters. Clinical study. The total response to the DWP intake in terms of active cell mass (ACM), intracellular fluid (ICF) and phase angle impedance characterized that water as having a stabilizing effect on the ACM of the body, ICF and cell membranes hydration. The incidence of altered blood glucose values (above 5.5 mmol/l) significantly decreased on the 28-day course of DWP intake. The same results were obtained in the incidence of altered liver biomarkers. Part 3: Selective induction of hepatic ketosis before and after 14 days of DWP intake. We calculated a ketosis coefficient (KC): the intensity of ketosis multiplied by 100 and divided by the active cells body mass (bioimpedance detected) in kg. The median KC was 2,8 (25/75 Quartiles = 2,1 – 5,9). It was determined, that the patients with a KC 2.0 and lower had liver pathology – MAFLD. According to the results, the L-lysine ketosis induction test is valuable in the liver metabolic flexibility assessment, and DWP drinking increases the liver metabolic flexibility. Conclusion. A simple and non-invasive method has been developed for liver metabolic status evaluation. The liver metabolic potential can be improved by the regular intake of a special drinking water.
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Fig 1. Features of ketogenesis in the liver




