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HEAT EXCHANGE DISORDERS

Abstract: The ability to have a body temperature that is independent of environmental
temperature is evolutionary acquisition. Thanks to him, organisms can control the intensity of
metabolism to increase body temperature. Homoiothermic animals can maintain an optimum
body temperature via the heat transfer into the environment.
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Pe3tome: ['oMOIOTEpPMHOCTS - 9BOJIIOLIIMOHHOE TTproOpeTeHne. biarogaps eMy opraHu3Mbl MOTYT
ynpaBJI?[TI) NHTCHCUBHOCTBIO MeTa6OJII/I3Ma JJIA YBGJII/I‘-IGHI/IFI TeMHepaTypr TCJIa WU OTIOABATH
TEINIO B OKpyXawlnyr cpeny. OmnpenencHHbI YpOBEHb TeMIEpaTypbl HEOOXOIMM s

(GyHKIMOHUPOBAaHUS (EPMEHTOB, peaTN3ai XUMUYECKIX peaKiiii o0OMeHa BEIIeCTB B KIJIETKaX.

KiroueBble cjioBa: TemnepaTypHbIii TOMEOCTAa3; JIMXOPAIKa; MUTOKHHBI, (eOPUITBHBIE CY0POTH.

A living organism of any complexity requires the supply of nutrient substrates, from which, in
the presence of oxygen, cells extract energy of various types - chemical, electrical, mechanical,
thermal. Thanks to various types of energy, cells are able to maintain their structure and
functions, including specific ones (contraction, secretion, generation of action potentials). The
body, thanks to the production of energy, is able to respond to irritation, implement life-saving
reflexes and instinctive programs for obtaining food, reproduction, avoiding life-threatening
situations, aggression, and also adapt with not only a variety of species. The activity of existence
and to a certain extent, the life expectancy of an organism depends on the energy of the processes
of transformation of substances in its cells.

The implementation of any instinctive programs is possible provided that a large amount of
energy is generated from substrates in the presence of oxygen. In winter, the animal’s activity is
reduced to a minimum and consists of experiencing an unfavorable time in a state of hibernation.
There is a well-known pattern identified during chemical reactions, which consists in the fact that
when the temperature of the reaction medium increases by 10 °C, its speed increases by 2-3 times.

An organism that heats up in the external environment due to an increase in its temperature
produces more energy, including heat. Not only the heat balance, but also the amount of ATP
energy produced in such animals depends on external heat. An increase in the production of
thermal energy, which heats the cells and the body, accelerates metabolic reactions and therefore
provides other types of energy for various types of activities . Moreover, even at negative
environmental temperatures, there are mechanisms that allow the animal to have a temperature
above 0 °C.

As a result of further evolutionary development, organisms appeared that were capable of not
only actively producing heat in cells, but also being able to actively preserve it or get rid of its
excess, forming a set of strictly homeothermic, or warm-blooded organisms. Vigorous
metabolism in cells is characteristic of representatives of these species. Thanks to this, animals
acquired the ability to actively exist regardless of the temperature of the external space.
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Thus, homeothermy is an evolutionary acquisition consisting not only of the ability to regulate
metabolism to increase/decrease the production of thermal energy, but also the ability to maintain
body temperature fluctuations within certain limits by effectively transferring heat to the habitat.

A certain level of temperature is necessary for the functioning of most enzymes and the
occurrence of chemical metabolic reactions in cells.

The processes of cell excitation, muscle contraction, secretion, absorption, and protective
reactions of cells and tissues depend on the temperature of tissues and organs.

The components of the body's thermal balance are heat production and heat transfer.

Acceleration of biochemical reactions in the cytosol of target cells occurs under the influence of
nerve impulses and hormonal regulators, as well as molecules secreted by bacteria, toxins, and
products of immune system cells, cytokines, such as interleukin-1yu.

Agents that act as uncouplers of oxidative phosphorylation, under the influence of which cells in
all heat-producing tissues switch to increased production of thermal energy, are adrenaline,
norepinephrine and triiodothyronine. promotes the release of thermal energy into the external
environment. Tachypnea, increased secretion of urine and feces increases heat transfer.

The main heat-generating organ for humans is the skin due to changes in skin circulation.

The greater the humidity of the surrounding air, the greater the conduction and radiation of heat
by the skin, increasing its thermal conductivity and warm convection of heat from a heated body
into the environment with the movement of air masses directly depends on the speed of air
movement.

Evaporation from the skin (sweating) is an effective way of heat transfer, however, it is limited
by both external factors (high air humidity or high temperature of the aquatic environment) and
internal ones.

Reactions that retain heat in the body are varied. Integumentary formations in animals (fur),
feathers in birds, subcutaneous fat in marine mammals create barriers to heat loss to the body.
The phenomenon of pilot erection (“goose bumps” that appears in humans in the cold or during
fever occurs due to contraction of the muscles that raise hair on the skin, leading to the creation
of an air layer that helps retain heat in the body.

Behavioral thermoregulation of poikilothermic organisms is expressed in the fact that lizards
“bask” in the sun, fish swim into warmer waters.
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