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the liver functional state of productive animals
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Abstract. The work examines the sorbitol biochemical transformation
issues in animals. Also it analyzes the hepatobiliary system role in these
processes. Respectively basic principles for assessing sorbitol in liver
pathologies pointed. Article proposes ways for studying correlation
between sorbitol and enzymes. Article opened the sorbitol main metabolic
features for hepatopathologies diagnosis.

1 Introduction

The liver is one of the most important organs and performs many functions, including
metabolism and detoxification. Liver diseases, such as dystrophy and hepatitis, can affect
its functionality, which entails deterioration in the productive functions of animals. In this
regard, assessing the condition of the liver is important for the diagnosis and treatment of
these diseases. One method of assessing the functional state of the liver is liver clearance
testing. These tests determine the rate of a particular substance's elimination from the blood
by metabolism in the liver and excretion through the bile ducts[1].

Sorbitol is one of the substances used in liver clearance tests. During the study, sorbitol
is administered to animals, and the concentration of sorbitol in the blood is measured. Since
the liver is the main organ of sorbitol metabolism, changes in its concentration in the blood
may indicate liver dysfunction.

However, for a full assessment of the predictive potential of sorbitol as one of the most
important chemical agents when conducting dynamic clearance assessment methods, it is
necessary to fully consider the issues of its metabolism and pharmacokinetics, so that in the
future it will be possible to develop a full-fledged scientifically based model of its use,
which is the purpose of this publication.

2 Materials and methods

The search and processing of scientific publications were carried out according to H.
Snyder’s recommendations for writing review articles [2]. The bibliographic databases
(Elibrary, CyberLeninka, Pubmed, Scopus (Elsevier), and Web of Science (Clarivate)), in
English and Russian, were searched for thematic publications using the keywords
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"pharmacokinetics of sorbitol", "sorbitol metabolism", "role of sorbitol in biochemical
processes» with further selection of the most cited ones. Articles published before 2013
were used only if they contained information critical to the topic that was not present in
more recent publications. The figures in the article were made using Visual Paradigm
online.

3 Results

The biochemical composition of sorbitol is glutaraldehyde and cellulose. Glutaraldehyde is
a key component of sorbitol synthesis, and cellulose serves as the basis for its production.
This is because sorbitol is widely distributed in plants and fungi [3-4].

Sorbitol synthesis is an important process in the organism that is carried out using the
enzyme aldose reductase. Sorbitol is an important source of energy and is an essential
component of carbohydrate metabolism [5-7].

The process of sorbitol synthesis begins with glucose, the main sugar found in the
blood. Glucose enters cells and undergoes conversion to sorbitol by aldose reductase [8-
11]. This enzyme catalyzes the oxidation-reduction reaction that converts glucose to
sorbitol (Figure 1).
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Frc - Fructose; NAD - nicotinamide-adenine dinucleotide; NADP - nicotinamide-adenine dinucleotide phosphate; SORB -
Sorbitol; GLC - Glucose; ATP - Adenosine triphosphate; ADP - Adenosine diphosphate; G6P - glucose 6-phosphate; G1P —
glucose 1-phosphate; FO6P - fructose 6-phosphate; F16P - fructose 1,6-phosphate; F1P - fructose 1-phosphate; DOAF -
dihydroxyacetone phosphate; G3P - glucose 3-phosphate; GLYCRA - Glyceraldehyde; gln - Glutamine; glu - Glutamic acid;
GAG6P - glucosamine 6-phosphate; GA - glucosamine; GA1P - glucosamine 1-phosphate; UTP — Uridine triphosphate; PPi -
Pyrophosphate; UDPGA - Uridine Diphosphate Glucuronic Acid; ACE - Angiotensin-converting enzyme; CoA - Coenzyme A;
GAAC - N-acetyl-D-glucosamine; GAIPAC - N-acetyl-D-glucosamine 1-phosphate; GA6PAC - N-acetyl-D-glucosamine 6-
phosphate; MAAC - N-acetyl-D-mannosamine; MA6PAC - N-acetyl-D-mannosamine 6-phosphate; UDPGAC - Uridine
Diphosphate N-acetyl-D-glucosamine; PEP - Phosphoenolpyruvate; Pi - orthophosphate; NO9PAC - N-acetylneuraminate 9-
phosphate; UDPGLA - uridine diphosphate galactose.

Fig. 1. Metabolism of sorbitol.
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The activity of sorbitol dehydrogenase (SDH) is recorded only in the liver. SDH
oxidizes the polyhydric alcohol sorbitol into the monosaccharide fructose. The latter is
phosphorylated by fructokinase or hexokinase, which allows the resulting compound to
enter into glycolysis (the breakdown of glucose). Detection of sorbitol dehydrogenase
activity and sorbitol itself in blood plasma serves as a unique marker of liver pathology [12-
13].

Sorbitol dehydrogenase is an organ-specific liver enzyme that catalyzes the reversible
conversion of sorbitol to fructose with the participation of NAD as a coenzyme. The
enzyme is localized in the hepatocyte cytoplasm. Serum enzyme activity increases in viral
hepatitis [14]. An increased activity of SDH is observed in the pre-icteric period of viral
hepatitis. This precedes an increase in the activity of other enzymes, reflecting liver
damage.However, high levels of SDH activity are detected at the height of the disease, in
other words, the test is inferior in sensitivity to other organ-specific enzymes and
determination of aminotransferase activity [15]. In addition, SDH activity normalizes faster
than aminotransferase activity, which is also a disadvantage of the test. Other liver diseases
(toxic hepatitis, cirrhosis, and hypoxic liver lesions) are accompanied by a slight increase in
enzyme activity (Figures 2—7) [16-19].

Fig. 3. Structure of sorbitol dehydrogenase Sinorhizobium meliloti 1021 associated with sorbitol[16].
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Fig. 7. Structural characterization of the thermostable Bradyrhizobium japonicum d-sorbitol
dehydrogenase [16].

In cases where the metabolism of sorbitol is impaired, there is a risk of developing
various liver diseases and functional disorders. For example, with a deficiency of the
enzymes responsible for the sorbitol metabolism, accumulation of sorbitol in the liver may
occur, leading to the development of fatty liver (and other complications of this nosological
entity) and disruption of its normal function [20-22].

4 Conclusion

In conclusion, sorbitol is an important marker for the diagnosis and evaluation of liver state.
Detecting elevated or decreased levels of sorbitol in the organism can help identify
pathological changes in the liver and take appropriate steps to treat and control them. The
determination of sorbitol levels in the body is an important diagnostic tool for identifying
liver pathologies. By identifying the presence of pathology and determining its severity,
this study helps veterinarians choose the most effective treatment methods and monitor the
effectiveness of the therapy. In addition, measuring sorbitol levels may be useful in
assessing disease prognosis and determining the effectiveness of rehabilitation measures.
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