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For a single organism, the characteristics of levels of organization of living matter are the following: 
molecular-gene, supramolecular, cellular, tissular, and organ ones. Organismic, population-species, and 
biocenotic levels of organization of living matter are characteristic of a set of organisms. Organisms can also 
act as an environmental factor. Nanobacteria, widely distributed in environmental compartments (in particular 
in water), can initiate various diseases in humans and are a new environmental factor (a bioindicator of 
ecological problems in the environment). The presence of organisms of some other species (staphylococci, 
salmonella, ETEC) in surface waters has also unfavorable nature and is a criterion of sanitary-hygienic 
assessment of the epidemic hazard of these waters, testifying to the unfavorable environmental situation. 
Moreover, vice versa, organisms (biota) can clean and heal water bodies thanks to the processes of 
phytoremediation, bioremediation and zooremediation. The environment is considered as a complex of natural 
bodies and phenomena with which the body is in direct or indirect relationships, as part of nature, surrounding 
a living organism and having a direct or indirect effect on its state and functioning (growth, development, 
survival, reproduction, etc. ) The habitat is a combination of objects, phenomena and environmental factors 
that determines the living conditions of living creatures, natural conditions in all the same habitats. According 
to the qualitative specificity of the complexes of conditions providing an opportunity for life, they distinguish 
living environments mastered by living organisms: water, land (air-ground living environment), soil and 
organism (for parasites and symbionts). Moreover, organisms exist in one or more environments of life. 
Organisms living in the internal environment of the host organism (blood, lymph, tissue) underwent significant 
adaptation and protective modifications: co-adaptation of the parasite and the host, symbionts to each other, 
the formation of the parasite's protection against digestion by the host and the system of local fixation in the 
environment, strengthening sexual reproduction, reduction of vision and digestive system, synchronization of 
biorhythms with biorhythms of the host organism. There are two strategies for the development of living 
creatures: the r-strategy, which implies rapid reproduction and short life, and the k-strategy, which is 
characterized by a low rate of reproduction and long life. In accordance with the r-strategy, the population 
develops in adverse environmental conditions, but the frequent generational changes that occur at the same 
time contribute to the consolidation of useful mutations that allow the most successful resistance to adverse 
effects. 
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[В.М. Евстропов, Е.А. Трушкова, А.В. Нихаева Актуальные вопросы исследования 
экологических аспектов взаимодействия организма и окружающей среды]  

Для отдельно взятого организма характерны следующие уровни организации живого вещества: 
молекулярно-генный, надмолекулярный, клеточный, тканевый, органный. Организменный, 
популяционно-видовой и биоценотический уровни организации живого вещества характерны для 
совокупности организмов. Организмы могут выступать и в роли экологического фактора. Нанобактерии, 
широко распространенные в объектах окружающей среды (в частности в воде), могут инициировать у 
человека различные заболевания и являются новым экологическим фактором (биоиндикатором 
экологического неблагополучия среды. Наличие организмов некоторых других видов (стафилококки, 
сальмонеллы, кишечная палочка) в поверхностных водах также носит неблагоприятный характер и 
является критерием санитарно-гигиенической оценки эпидемической опасности этих вод, 
свидетельствуя о неблагоприятной экологической обстановке. И наоборот, организмы (биота) могут 
очищать и оздоравливать водоемы, благодаря процессам фиторемедиации, биоремедиации и 
зооремедиации. Среда рассматривается как комплекс природных тел и явлений, с которыми организм 
находится в прямых или косвенных взаимоотношениях, как часть природы, окружающую живой 
организм и оказывающую прямое или косвенное воздействие на его состояние и функционирование 
(рост, развитие, выживание, размножение и т.д.). Среда обитания представляет собой совокупность 
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объектов, явлений и факторов окружающей среды, определяющая условия жизнедеятельности живых 
существ, природные условия во всех однотипных местообитаниях. По качественной специфике 
комплексов условий, обеспечивающих возможность для жизни, различают среды жизни, освоенные 
живыми организмами: вода, суша (наземно-воздушная среда жизни), почва и организм (для паразитов 
и симбионтов). Причем организмы существуют в одной или нескольких средах жизни. Организмы, 
живущие во внутренней среде организма-хозяина (кровь, лимфа, ткани), подверглись существенной 
модификации адаптационного и защитного характера: коадаптация паразита и хозяина, симбионтов 
друг к другу, формирование у паразита защиты от переваривания хозяином и системы локальной 
фиксации в среде, усиление полового размножения, редукция зрения и пищеварительной системы, 
синхронизация биоритмов с биоритмами организма хозяина. Существует две стратегии развития 
живых существ: r-стратегия, предполагающая бурное размножение и короткую жизнь, и k-стратегия, 
для которой характерен низкий темп размножения и долгая жизнь. В соответствии с r-стратегией 
популяция развивается в неблагоприятных условиях среды, но происходящая при этом частая смена 
поколений способствует закреплению полезных мутаций, которые позволяют наиболее успешно 
противостоять неблагоприятным воздействиям. 

Ключевые слова: экология, организм, среда, экологический фактор, адаптация.  
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All organisms are united by the fact that they are represented by living matter, which 
has different levels of organization, represented by organisms or their combination. 

1. Molecular gene (suborganismic) – a special form of organization of living inherent in 
all organisms – a set of organic and inorganic substances interconnected by a specific 
structure and system of biochemical processes, capable of growth, development, self-
preservation, and reproduction throughout the life of this organism. 

2. The supramolecular (subcellular) level is characterized by the fact that the molecules 
of various substances form the organelles of the cell, each of which has a specific structure 
and function. 

3.  Cellular level means that cells have a strictly defined structure inherent in both 
organisms from the plant kingdom and organisms from the animal kingdoms and 
mushrooms. 

4. The tissular level is characteristic of complex multicellular organisms in which cells 
have specialized in the functions performed and tissue formation is a set of cells having the 
same origin, similar structure and performing the same or similar functions. 

5. The organ level is characteristic of highly organized organisms; tissues form 
structures designed to perform certain functions (organs). 

6. The organismic level is characterized by the union of organ systems into a single 
whole (organism), the functioning of which implements the vital activity of a particular living 
creature. 
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7. The population-species level is represented by groups of individuals of one species 
living in a given specific territory and occupying a certain ecological niche (population), and 
populations of the same organisms form subspecies and species.  

8. Biocenotic level is a set of populations of different species living in the same territory 
and interacting with each other (biocenosis). 

For a single organism, the characteristics of levels of organization of living matter are 
the following: molecular-gene, supramolecular, cellular, tissular, and organ ones. 
Organismic, population-species, and biocenotic levels of organization of living matter are 
characteristic of a set of organisms [25]. 

Organisms can also act as an environmental factor. According to researchers [7, p. 
27], nanobacteria, widely distributed in environmental objects (in particular in water), can 
initiate various diseases in humans and are a new environmental factor (bioindicator of 
ecological problems in the environment [28]. 

The fact that nanobacteria are living particles is evidenced by their ability to increase 
the growth rate under the action of sunlight [40]. In addition, the researchers were able to 
carry out PCR 16S r DNA and not without reason to suggest that nanobacteria belong to the 
alpha-2 subgroup of Proteobacteria, which includes such genera as Brucella and Bartonella 
[40]. 

The presence of organisms of some other species (staphylococci, salmonella, E. coli) 
in surface waters is also unfavorable and is a criterion of sanitary-hygienic assessment of 
the epidemic danger of these waters, indicating an unfavorable environmental situation 
(ecological emergency, ecological disaster, etc.) [29, p. 9]. Moreover, vice versa, organisms 
(biota) can clean and heal water bodies (phytoremediation, bioremediation, zooremediation) 
[21].  

Autecology in the form of a section of Ecology studies the influence of environmental 
factors on individual organisms; establishes the limits of the existence of an organism in the 
environment, examines the reactions of organisms to the effects of environmental factors, 
their adaptability to environmental conditions. Autecology studies a living organism as a 
living system, and everything that surrounds it as an environment. In the aspect of factorial 
ecology, the environment is understood as a complex of natural bodies and phenomena with 
which the organism is in direct or indirect relationships [8]. A.S. Stepanovskikh adheres to a 
similar point of view [28], considering the environment as a part of nature, surrounding living 
organisms and exerting a direct or indirect effect on them.  

 M. Bigon et al. taking into account the environmental characteristics of individuals, 
populations and communities conclude that the environment is everything that surrounds 
the organism and directly or indirectly affects its state and functioning (growth, development, 
survival, reproduction, etc. . .) [5]. A similar point of view is held by G.S. Rosenberg and F.N. 
Ryanskiy, it is believed that ecology is a biological discipline that studies the relationships of 
organisms and the environment that determine the lifestyle: reproduction, nutrition, survival, 
abundance and distribution of animals [23]. E. Haeckel considers ecology to be a general 
science about the attitude of the organism to the environment (conditions of existence) [38]. 
According to G.L. Clarke, modern ecology deals with the functional interdependence 
between living things and their environment [38]. R. Margalef also emphasizes that ecology 
studies systems at the level at which individuals organisms are considered as elements 
interacting with each other or with the environment [38]. In the modern interpretation of 
ecology that is popular in the last decades of the XX century, the subject of ecology is 
considered as set or structure of relations between organisms and their environment 
(environmental biology) [20]. It is fair to say that I.V. Krut and I.M. Zabelin have proposed to 
call organism-centric ecology more particularly bioecology [18]. 
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The environment is often understood as the part of nature that surrounds organisms 
and has a direct or indirect effect on them. From the environment, species receive everything 
necessary for life while emitting the products of their metabolism into it. By definition of N. 
P. Naumov (1963), the environment is called "everything that surrounds organisms directly 
and indirectly affects their condition, development, survival and reproduction" [19]. 

 According to the qualitative specificity of the complexes of conditions providing an 
opportunity for life, A.K. Brodsky (2000) distinguishes living environments developed by 
living organisms: water as a living environment, land (land-air living environment), soil and 
organism (for parasites and symbionts). Moreover, organisms exist in one or more 
environments of life. Most species of gymnosperms and angiosperms, birds, mammals, 
humans, etc. are inhabitants of only the terrestrial air environment. Many insects 
(mosquitoes, dragonflies, and mayflies), amphibians, etc. go through one phase of their 
development in the aquatic, and the other in the ground-air environment. There are insects 
(cockchafer, rose chafer, click beetles, etc.) that need ground-air and soil environments for 
their life [6]. 

When adapting to the aquatic environment, some body features are formed: 
streamlined body shape, buoyancy, mucous membranes, development of airways, 
osmoregulation, and poor protection against evaporation. Organisms living in the soil 
environment are characterized by a swollen body shape, mucous membranes or a smooth 
surface; some have a digger, well-developed muscles, and small sizes that contribute to 
adaptation to life in film water or in air pores. In the process of adaptation to its conditions, 
ground-air organisms developed a supporting skeleton, formed mechanisms for regulating 
the hydrothermal regime, as well as releasing the sexual process from the liquid medium. 
Organisms living in the internal liquid or dense medium of the host organism (blood, lymph, 
tissue) underwent significant adaptive and protective modifications: coadaptation of the 
parasite and the host, symbionts to each other, formation of protection against digestion by 
the parasite and the local fixation system in environment, increased sexual reproduction, 
reduction of vision and digestive system, synchronization of biorhythms with biorhythms of 
the host [8]. 

The organism, as a habitat, was considered primarily by parasitologists [22]. The use 
by some living organisms of others as a habitat is widespread in nature. Multicellular 
organisms of any kind have internal inhabitants, but the ability to use other organisms as a 
habitat as a whole decreases with the complexity of their organization. Therefore, parasites 
are most common among microorganisms and relatively primitive multicellular organisms, 
and vertebrate animals are most exposed to parasitic infections. The ecological advantages 
of the inhabitants of living organisms include practically unlimited food resources and 
protection from the direct impact of environmental factors. Inside the owner, its roommates 
practically do not encounter the threat of drying out, sharp fluctuations in temperature, 
significant changes in the salt and osmotic regimes, etc. 

These conditions do not stimulate the differentiation of the body; therefore, many 
internal parasites and symbionts are characterized in evolution by a secondary simplification 
of the structure, sometimes losing entire organ systems. Cohabitants of living organisms 
also encounter environmental difficulties, the main of which are the limited living space for 
tissue and especially intracellular inhabitants, the difficulty of oxygen supply, the difficulty of 
spreading from one host to another, and the host’s protective reactions against parasites. In 
addition, the habitat of parasites is limited by the period of the host's life, and in the spatial 
boundaries of his body. Often parasites themselves become the habitat of other species – 
hyperparasitism (superparasitism) occurs, which can be two-, three- and four-stage [34, p. 
33]. 
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An organism of blood-sucking arthropods was successfully used as a model for 
studying the organism as a habitat [2]. They have some features of the internal environment 
that determine the possibility of development and completion of the life cycle phase of 
pathogens of humans and animals. The main types of use of arthropod pathogens as a 
habitat include not only helminths and protozoa, but also bacteria, arboviruses, rickettsia 
and spirochetes. Exploring the levels of use of pathogens of the body of arthropods as a 
habitat, A.N. Alekseev and Z.N. Kondrashova (1985) analyze epithelial cells from the 
perspective of the microenvironment of pathogens. It is clear that for them, the 
microenvironment can be considered as a microenvironment that directly affects the vital 
activity of pathogens. 

This coordinated and interconnected activity of the living organisms of the Earth is in 
the closest connection with the environment and its main factors of a physical, chemical, 
biological nature and creates an ecological system – a complex construction of life in its 
various manifestations. O.L. Voskresenskaya et al. (2005), apparently considering the 
organism from a systemic ecological-biological position, draw attention to the fact that: 

a) the organism is an element of the biosphere as a holistic global ecological system;  
b) the biosphere as an integrated global ecological system has a certain structure and 

stability, its inherent features of formation and development. 
However, there is another point of view regarding the interpretation of the concepts 

“environment of life”, “environment” and “sphere of life” [30]. Based on the vital activity of 
living beings as a system-forming element of the structure of a concept, V.F. Khabibullin 
believes that the habitat is a combination of objects, phenomena and environmental factors 
that determines the living conditions of living creatures, natural conditions in all the same 
type of ecotopes (habitats). By habitat, the author understands the environment that directly 
surrounds the body in which its vital activity takes place. 

The habitat is implemented by a specific set of ecotopes, while the soil is considered 
by V.F. Khabibullin as a habitat, but not as a living environment. The classification of habitats 
and spheres of life proceeds from the aggregate state of the main substance (matrix) that 
forms this environment (gaseous – typical for the air-ground living environment; liquid - for 
the aquatic living environment; solid state - for the "underground" - substrate - living 
environment) . Spheres of life can be considered in the form of: a) the ontosphere i.e. part 
of the biosphere, including organisms and their living (organism) environment; b) the 
geobiosphere i.e. part of the biosphere, including organisms and their abiotic environment.   

The environment of each organism is composed of many elements of an inorganic and 
organic nature and elements brought in from outside, the human body environment is also 
adjusted by the elements brought in during its production activities. At the same time, some 
elements may be partially or completely indifferent to the body, others are necessary, and 
still others have a negative effect. With the elements of the environment necessary for the 
existence of the organism, the concept of “living conditions” or “conditions of existence” is 
closely related. 

An ecological factor is an element or environmental parameter that can affect living 
organisms and directly affect the nature and intensity of processes occurring in an 
ecosystem. Living organisms respond to environmental factors with evolutionarily acquired 
adaptive responses. Ecological factors of habitat are divided into main groups: abiotic, biotic 
and anthropogenic factors [34]. 

Some features are influenced by environmental factors (environmental parameters) on 
isolated cells of a multicellular organism in an artificial environment, in particular, when cells 
are cultured in 199 in vitro medium [10, p. 11]. With a change in the temperature conditions 
of cell cultivation, the cytoarchitectonics of intercellular interactions in vitro was changing 
[12]. 
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The study of evolution is given fundamental importance in science. E.N. Knyazeva 
believes that in science, everything makes sense only in the light of evolution [14], and the 
idea of evolution, directly connected with the idea of ecology, has extraordinary power [15]. 
The author understands evolution in several senses: a) as global evolution, b) as co-
evolution, c) as an organization of ecological niches.  

Interesting patterns were revealed in the analysis of the influence of the environment 
on the evolution of living things. The researchers described the existence of two strategies 
for the development of living things: the r-strategy, which implies rapid reproduction and 
short life, and the k-strategy, which is characterized by a low rate of reproduction and a long 
life. In accordance with the r-strategy, the population develops in adverse environmental 
conditions, but the frequent generational change that occurs contributes to the consolidation 
of useful mutations that allow the most successful resistance to adverse effects [38, p. 4]. 

It is known that the elemental composition of living organisms depends on the content 
of chemical elements in the environment [13]. A sharp change (deficit or excess) of elements 
in the environment leads to diseases of plants, animals, humans. These diseases are 
treated as biogeochemical endemia, and their distribution areas are called biogeochemical 
provinces [3]. However, the biological reactions of organisms to changes in geochemical 
factors can be manifested not only in the occurrence of endemic diseases, but also in 
tolerance (adaptability), the formation of new species, subspecies; deformities and death of 
organisms [1, p.16, p. 26]. 

Three types of biogeochemical provinces should be distinguished: 1) natural; 2) 
technogenic; 3) mixed. Natural biogeochemical provinces are areas on the Earth within 
which the biological reactions of living organisms are determined by abnormal levels of the 
content and ratio of natural bioelements. Zonal natural biogeochemical provinces are 
characterized by levels and ratios of bioelements typical for the whole subregion with 
unidirectional biological reactivity in all living organisms of the biosphere, while azonal 
natural biogeochemical provinces are atypical for the whole subregion and have ratios of 
bioelements with atypical manifestations of many biological reactions living organisms of the 
biosphere [24]. 

From ecological point of view, the main functions of the chemicals involved in non-
trophic interactions are distinguished. 1. Protection from a potential predator: its deterrence, 
elimination, (many toxic or repellent substances of plants, substances with hormonal effects, 
“defensive” excreta and invertebrate toxins). 2. The property of offensive biochemical 
weapons (toxins and ecoenzymes of parasitic fungi, pathogenic bacteria, as well as toxins 
of predatory animals. 3. Containment of competitors of the same trophic level - both 
defensive and offensive function (lower and higher plants). 4. Attraction, luring with the help 
of attractants that stimulate food, motor or reproductive activity (various types of eco-
chemomediators) 5. Regulation of interactions within populations, groups, individuals or 
families using substances that regulate their behavior and reproductive activity in many 
vertebrates. 6. Supply of the organisms that perceive these substances with the necessary 
molecules from which hormones or pheromones are created, or with the molecules used by 
the receptive organism in its finished form. 7. Participation in the formation of the 
environment (components of soluble organic matter released by hydrobiont). 8. Indication 
of habitats suitable for settlement, colonization or reproduction, spatial orientation and 
formation of preferences when searching for habitats (all mobile organisms) [17].  

Thus, the environmental aspects of the interaction of organisms and the environment 
can be considered from the standpoint of: a) ecological and biological classification of 
organisms (living matter with different levels of organization); b) characteristics of organisms 
as an environmental factor; c) environmental classification and environmental 
characteristics; d) studying the influence of environmental factors on individual organisms, 
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establishing the limits of the existence of an organism in the environment: studying the 
reactions of organisms to the effects of environmental factors, their adaptability to 
environmental conditions; e) the influence of environmental factors on the evolution of living 
things; e) the study of ecological systems with artificial environment.  
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