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Abstract.  
The study and improvement of the adaptive capacity of the 

organism in the changed conditions of existence is one of the most 
important areas of preventive medicine. In this regard, the elucidation 
of the mechanisms for implementing the protective action of thiamine, 
a natural adaptogen, is quite relevant.

Objective: Analysis of the activity of enzymes of metabolism of 
thiamine B1, it functioning under starvation conditions, the content of 
physiologically active forms of thiamine.

Material and methods. The work was performed on Wistar rats 
with an initial weight of 130–170 gr. Before the experiment, the 
animals were kept on a synthetic balanced diet for a week. During the 
experiment, part of the rats was deprived of food for 1, 3 and 6 days 
and received only water (n=7); control animals received a balanced 
diet. In experiments with the resumption of feeding, the rats were 
hungry for 6 days with a transfer (3 days) to the original food. 
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I. 

Indicators of thiamine metabolism were analyzed inhomogenates of 
the brain, liver and heart.

Results. In the initial stage of starvation (1 day), the total 
vitamin concentration remains unchanged, however, there is a sharp 
increase in the content of the most energy-intensive phosphorylated 
form - thiamine triphosphate, the amount of which increases by an 
order of magnitude, reaching 6–14% of the total thiamine pool. In 
parallel, the activity of thiamine diphosphate kinase, an enzyme for 
the synthesis of triphosphoricdiester, increases. The rate of hydrolytic 
thiamine triphosphotase reaction is reciprocal with respect to thiamine 
triphosphate. Changes in the content of coenzyme - thiamine 
diphosphate in a short period of experience are not so pronounced. In 
a relatively long time (3–6 days), the content of coenzyme begins to 
decrease, and it concerns not only its free, but also protein-bound 
form. By this time, the activity of thiamine kinase, the enzyme of the 
biosynthesis of thiamine diphosphate, is reduced. The rate of 
phosphatase reactions for the entire time of the experiment remains at 
an extremely low level. The resumption of feeding rats, after 
starvation, leads to a reliable activation of kinase reactions, leading to 
a noticeable restoration of the concentrations of thiamine phosphates.

Conclusion. In the initial periods of starvation, the ATP energy 
released during the oxidation of glucose is partly redirected to the 
synthesis of another, more labile energy production of the cell, 
thiamine triphosphate. The mechanism of the adaptation activation of 
energy metabolism with the help of vitamin is mediated and, 
obviously, is realized by enhancing the hormone-forming function of 
insulacytes. Protective coenzyme action, through vitamin-dependent 
enzymes, manifests itself in the late periods of starvation.

Key words: thiamine, thiamine phosphate esters, enzymes of 
biotransformation of active forms of vitamin B1, fasting.
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Convention for the Protection of Vertebrate Animals for Experimental 
and other Scientific Purposes: Strasbourg, Council of Europe, 51 pp;
18.03.1986), 24.11.1986 (Council 
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Directive on the Approximation of Laws, Regulations and
Administrative Provisions of the Member States Regarding the 
Protection of Animal used for Experimental and Other Scientific 
Purposes)  FELASA Working Group Report
(1994 1996), 125-2008 [14]. 
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SD
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GraphPad Prism 5.0.
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