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Abstract

The biotechnological approach to the diagnosis of pathological conditions of the
gastrointestinal tract caused by microbiome imbalance consists of studying the Kinetics
of biochemical interaction within the microbiocenosis in relation to the nature and
degree of pathology. Considering the diversity of intestinal microorganisms in healthy
and ill people, it is advisable not to identify individual microbes, but to evaluate the
functional capacity of the gut microbiota in general.

In this case, the use of load method is effective. It implies provoking the distinctive
enzymatic reactions by specific substrates, which leads to an increase in the production
of individual metabolites and changes in the intestinal metabolome.

The gaseous products of microbial intestinal metabolism, primarily hydrogen and
methane, enter the lungs through the bloodstream and are then exhaled. Analysis of
breath metabolites makes it possible to judge the presence and nature of intestinal
pathology, as well as to determine the current state of the microbiota of the entire
digestive system.

The ways the intestinal gas appears, its transformation and excretion are described.
An expression for the total composition of the intestinal gas, determined by its individual
components, is presented.

The mechanism of the process of hydrogen production in the lower parts of the
gastrointestinal tract is studied. A mathematical model of the dynamics of changes in the
concentration of intestinal hydrogen in the small and large intestine in the presence of
functional disorders in the small intestine, depending on the initial substrate and enzyme
level, is performed.

The model is useful both in the diagnosis of disturbances of the normal functioning
of the lower intestines and in monitoring and evaluating the effectiveness of the
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therapeutic use of exogenous or endogenous molecular hydrogen, for example, as a
reducing agent in the inactivation of the oxidative stress.
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