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Abstract: The biosphere as a physical space in which there is life, including human life, is quantitatively characterized by population 
quantities. The population can be described by certain physical laws in thermodynamic approximation with the application of the notion of 

entropy. Entropy is a term not only purely physical but also universal. It is a criterion for the description of the evolution and development of 
the unique Biosphere-Human system. The development of human societies as a part component of the Biosphere is subject to the 

transformations that are the result of technical developments and the technical-scientific revolution in general. These anthropogenic 
activities lead to the negative effects upon the Biosphere with the accumulations of pollutants both in the atmosphere and in the system as a 

whole. The entropy of the Biosphere component as a result of the accumulation of pollutants changes over time. Human physical , ecological 

and social health is at risk, with the further development of pathological states  and human health problems. The entropy of the human 
component is increasing and the entropy of the Biosphere is decreasing, respectively. The decrease in Biosphere entropy is dictated by the 

disappear of many species of plants and animals as a consequence of the ecological problem. It is necessary to mention that the steady state 
and the equilibrium state have different meanings. The steady state is described by a very complex stage under the action of multiple factors 

with a tendency to stabilize parameters that do not vary over time and the system components "adapt" to these stabilized numerical values 
such as ambient temperature, pressure and constant amounts of species of animals and plants. The equilibrium state is an idea lized case of 

the system which from a purely thermodynamic point of view is described by maximum entropy. This paper shows that the human entropy 

increases at the expense of the decreasing of biosphere entropy, a fact of the universal principle of the conservation of energy. The increase 
in human entropy results to the instability and risk with self-destructive tendencies unless the steady state is not assured. The mechanisms for 

the obtaining of the steady state are complex and can be based on some rules and principles at a global level with tendencies to use non-
traditional energy sources and of the waste recycling with effects of reducing of the accumulation of pollutants in the atmosphere. 
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1. Introduction 

        The issue of contemporary ecosystems is a global priority that 

regards directly the living conditions and health of the population, 
the complex relations of the human being in particular with whole 

society and concomitantly with the full set of the factors of the 
environment such as: physical, chemical, biological, social, etc. The 

health of the population is the priority of the ecology of health. 

Today it is impossible to ensure human health without knowing the 
basic positions of human ecology, the conditions of human 

existence, and the possibilities of the managing of the 
environmental factors for the highest value of human characteristic 

- health. The economic growth of the country, industrialization, 
urbanization, development of agriculture leads to the pollution of 

the environment, the worsening of the living conditions and of the 
worsening of the health of the population. So, it is absolutely 

necessary an adequate ecological management, otherwise the 

irreversible degradation of the components of nature or of the whole 
environment can take place, which can be reflected not only on the 

health of the population, but also of the future generation. The study 
in general is focused on a structured way to understand the 

relationships that exist in everyday life, their consequences and 
methods to prevent nonfavorable environmental situations. 

The human being plays a great role in the existence and 

maintenance of the ecosystem and of the biosphere as a whole. 

From this environment the human being uses a lot of both natural 
resources and the most important components providing the 

existence of normal physiological state of human being. Without the 
biosphere, humanity cannot exist and activate normally if that 

biosphere is depleted or destroyed. Recently, this biosphere has 
been subjected to destructive action leading to the ecological 

catastrophe which is the result of the development of high 
technologies that have a destructive effect on the Nature.  

2. The description of the symbiosis between 
humanity and Biosphere  

Earth planet is surrounded by the following layers: atmosphere, 

hydrosphere, lithosphere and living organisms that may exist in the 
three layers mentioned above. These three layers form the 

Toposphere [1]. In fact, it contains the abiotic components. Living 

organisms together with vegetation form Biota and are included in a 
special sphere called Biosphere [2]. In fact, the Biosphere is the 

space that includes living organisms. The Toposphere together with 
the Biosphere form the Ecosphere. 

The human being is a very complex being and depending on the 

components of the ecosphere can influence both positively and 
negatively the ecosphere. Human anthropogenic activity has a 

negative destructive influence on the ecosphere last time. As a 

result of the modern anthropogenic activity, a new sphere is 
developing - that of material products (technosphere). The 

technosphere is described in the paper [3]. 

The human being as a whole is the integrative component of 
this system and therefore there is a symbiosis with this 

environment. The symbiosis must be stable for a long time to 
provide for the future generation the guarantees for the normal 

existence of the whole system. This symbiosis between humanity, 

the sphere of material products created by the people and the 
biosphere can be represented by the diagram (Fig. 1).  

Fig. 1. Diagram reflecting the existence of the equilibrium and 
steady state of the complex system: Humanity - Material  products - 

Biosphere 

The diagram shows the interaction between the components of 
this system by the arrows. The corresponding interaction between 

people and the material products (technosphere) is explained 
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trivially that people uses them to guarantee their normal 
physiological, physical and spiritual satisfaction as vital elements to 

ensure a long vital period for their existence. Using them in 
everyday life, then they are perfected and performed and they are 

transmitted to the future generations. The biosphere, as a huge mass 
of plants, animals and natural resources, provides, directly or 

indirectly, the use of these elements to ensure a normal life process. 

At the same time, the task of man is to ensure the existence of this 
component of the system. Water as a major vital component ensures 

the existence of the whole subsystem by maintaining a natural plant 
population and existence of humanity in general.  

Today's current situation is such that the biosphere, reaching its 

maximum evolutionary development in symbiosis with the human 
being, is exposed to risk factors as a result of human activity by the 

achievement of modern technologies. The waste products 

originating from anthropogenic activity become problematic 
sources of pollution of the ecosystem and the final result is that the 

air contains larger amounts of pollutants. 

The substances that are the most common air pollutants are: 
• Carbon dioxide; 

• Carbon monoxide; 
• Hydrocarbons; 

• Aldehydes; 

• Radioactive substances and heavy metals; 
• Sulphur dioxide - Sulphur dioxide SO2 is a colorless gas, 

which is a product of volcanic eruptions and various industrial 
processes. Sulphur dioxide is usually released during the 

combustion of coal and oil. Further oxygen enrichment and 
reactions with water lead to the production of H2SO4 (sulphuric 

acid) and acid rain; 
• Nitrogen oxides. 

There are following consequences of air pollution: 

• Greenhouse effect, 
• Dust particles, 

• increased ultraviolet radiation,  
• Acid rain, 

• Increasing ozone concentrations, 
• Increase in nitric oxide levels 

The origins of pollutants are: 

1.  Natural sources: 

• Volcanic eruptions; 
• Fires; 

• The process of decay and respiration of humans and animals;  
• Processes below the earth's surface. 

2. Pollutants as a result of human activity 
• Motor vehicles - cars, planes; 

• Power plants, factories, factories and other industrial 
enterprises; 

• Burning of wood for heating; 

• Oil stations; 
• Organic waste that releases methane; 

• Chemical, biological and nuclear weapons. 
 

Pollution from a diesel engine: Emissions from motor vehicles 
are among the biggest factors for air pollution. Carbon monoxide is 

poisonous and inhaled in large quantities can cause suffocation or 

death. Sulphur oxide and nitric oxide are also poisonous gases. 
Carbon dioxide in larger doses makes it difficult for animals and 

humans to breathe. The accumulation of this gas in the atmosphere 
also leads to general warming of the planet (greenhouse effect). In 

high-traffic settlements and other places where fuels are burned, the 
air contains large amounts of carbon dioxide, carbon monoxide and 

other polluting gases that pose a threat to human health.  
Air polluted with nitric oxide and sulphur oxide dissolves well 

in the small water droplets forming the clouds, which result in acid 

rain, and affects plants, corrodes metals, and destroys rocks, 
buildings, cultural monuments. When such rains fall over rivers and 

lakes, some of the animals in them die. Pollution from human waste 
is the biggest problem for the ecosystem. 

The quantity of wastes is very big. About 150 million tones of 
plastic float in our oceans, and another 12 million tonnes are added 

each year - 500,000 tonnes from Europe alone. This is equivalent to 
huge amounts of plastic, enough to fill the 180 trucks that are 

dumped into our waters every day. Landlocked countries are not 
excluded: for example, about 40 tonnes of plastic make their way 

from Austria across the Danube to the Black Sea each year. [4] We 

are surrounded by plastic which is a disposable package. [5] In the 
first decade of this century, we made more plastic than all plastic 

for the last 2,000 years. And every year, tons of plastic end up in the 
world's oceans. Studies estimate that there are now 15 trillion pieces 

of plastic in the world's oceans, from the equator to the poles, from 
the Arctic ice sheets to the seabed. The problem is growing into a 

crisis. We need urgent action to tackle the global epidemic of plastic 
pollution. [5] 

Results and discussion 

The physical law of the conservation of energy is not only a 
pure physical law for the explanation of the phenomena from pure 

physical thermodynamic point of view. It has a much more 
universal character which is the basis for all processes and 

phenomena in nature and the biosphere as a whole. The latest 
integration scientific platforms, which include a whole arsenal of all 

scientific fields, try to explain deeply the processes of socio-

economic phenomena in symbiosis with the humanity and the 
natural resources in the biosphere [6]. 

The equilibrium processes in nature and society can be 

explained by thermodynamic aspects leading to the development of 
the new scientific platform - bioеconophysics [6]. It uses the 

entropic approach that serves as a parameter for qualitative and 
quantitative assessment of the current state of this complex system: 

Humanity - Material and spiritual goods - Biosphere. According to 

this entropic bioеconophysical concept [6], the following points and 
goals are proposed to be taken into account: 

• Earth has limited resources and energy reserves; 

• Production is leaded by the complex transformational efficient 

process of limited supply of raw materials and energy; 

• The laws of conservation of principles and conservation of 
energy are fundamental. 

The rapid development of the society over the past 400 years 

implies a disturbance of the balance and equilibrium of the 

components of the biosphere. As an elementary example when we 
describe the process of photosynthesis in plants, the whole mass of 

carbon dioxide is derived from the corresponding mass of plants in 
the biosphere and if the amount of carbon dioxide in the air does not 

change over time then the corresponding balance and equilibrium is 
maintained.  

The amount of plants at a given time may fail to absorb large 

amounts of carbon dioxide, which is produced at a high rate as a 

pollutant and then there is an accumulation excess in the 
atmosphere and then the displacement from the respective 

equilibrium and steady state takes place. 

Entropy is not just a pure thermodynamic quantity that explains 
the reversibility of the process from thermodynamic point of view. 

It also shows an evolutionary process or development of this 
complex system. From a statistical point of view, entropy also 

depends on the number of components in a given system. An 

increase in the number of components of this system leads to an 
increase in entropy. The purely thermodynamic description of 

entropy gives the following that for a closed system the entropy 
remains unchanged and in principle the processes have properties of 

reversibility. 

If applied to this complex system Humanity - Material and 
spiritual goods - Biosphere, then this system is closed with respect 

to the open space of the great distance from Earth (distance where 

the humanity has reached by spacecraft) and can be distinguished 
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by some "mental barrier" or "membrane" that closes this system and 
then according to thermodynamic theory the processes are in 

equilibrium in this complex closed system, then the respective 
entropy is maximal and stable with the same average value over 

time. 

This is true when the technological-production process has 

reached a high level of development and there is no any 
development in the evolutionary plan for some improvement. Then 

the other elements of this complex system "adapt" or "get used" to 
this level and the system as a whole is in a stationary state. The 

corresponding levels and quantities of the plant world are set to an 
average value and the other components such as the animal world 

are accordingly "adjusted" to this level. This is one of the complex 
philosophical aspects for the explanation of the processes in nature 

in general. The corresponding component of material goods 

increases its quantity of the components for the case of evolutionary 
progress in the technological aspect and the resulting entropy which 

consists of the three components can in principle increase, decrease 
or be the same level. The resulting entropy may decrease due to of 

the large decrease of the entropy of Biosphere because of the 
presence of pollutants and of the destruction of the natural 

population of animals and plants. Each component of this complex 
system is characterized by the amount of structural components and 

natural resources. The concept of entropy of this complex system 

that de facto means an approach for the explanation of evolution or 
development over time and the reversibility of processes has the 

following expression: 

        
dt

dS

dt

dS

dt

dS

dt

dS rabpmbh 
....                        (1) 

The indices are: h.b. - human being or human population; m.p. - 

the sphere of material goods (products); b-ra - biosphere. 

When we talk about human entropy, the following can be 

clarified here: the respective entropy is taken into account not only 
as a large number of populations, but also as the health status of 

human being. The human being from a biophysical point of view is 
an open system with respect to the other components of this 

complex system. In order for a person to appear in a normal 
physiological state and to exist for a long time, it is necessary to 

have a constant exchange both in terms of intake of quality nutrients 

and also of material goods (housing, clothes, etc.) and spiritual 
development (education, art, training, spiritual performing, etc.). 

These important human aspects can exist at a normal rate if the 

relevant components of this complex system are at least in a steady 
state unless not in an equilibrium state. 

Excessive overproduction in the conditions of over market 

competition leads to an increase in the corresponding entropy of 
material products. There may be a situation where a part of this area 

will not be used effectively, and only some important structural 

elements can be used effectively by human being. There are also 
such paradoxical moments: "something is used once for a short time 

and then discarded ...", or when we talk about bottled products in 
the form of plastic, then this part which is a pollutant for the seas 

and oceans will be inefficiently used. Recently, the process of 
recycling of waste products has been used in order to reduce 

environmental pollution. 

The corresponding evolutionary entropy component of material 

products, de facto, consists of two parts: the effective part and the 

inefficient part:      
dt

dS

dt

dS

dt

dS ineffеffpm


..                           (2) 

The effective part of the material goods in this area ensures the 
normal state of health of the person, and this de facto: 

                   
dt

dS

dt

dS
bheff ..                                              (3) 

The corresponding biosphere is accumulated with inefficient 
waste and then de facto the entropy component of the biosphere will 

again consist of two subcomponents: 

             
dt

dS

dt

dS

dt

dS ineffrabrab
 

/

                       (4) 

Minus sign of Sineff means that de facto biosphere as a whole is 
depleted (destroyed) due to the presence of waste products in the 

environment, and then the residue part of the natural biosphere may 

decrease over time. If Sineff for example consists of carbon dioxide, 
then a certain amount of this carbon dioxide can be used during the 

process of photosynthesis and the condition of stationary state 

0
/




dt

dS rab gives the expression: 
 

dt

СОdS

dt

dS ineffrab 2
     (5) 

This is the case when the amounts of carbon dioxide are within 

normal values for the ambient air and the corresponding amount of 
the population of the plants is maintained at the normal values. The 

case when the amount of carbon dioxide exceeds some critical 

value, then:                              

crit

rabineff

dt

dS

dt

СОdS








 2             (6) 

Then it is the case of the cumulative accumulation over time of 

the excess carbon dioxide that leads to the greenhouse effect. Its 

value, respectively, leads to the gradual slow of the self-destruction 
of the biosphere (some species of plants, populations of animals, 

marine animals and fish, etc. disappear over time). The multi-step 
process of photosynthesis is usually represented by a summary 

equation:       
2612622 666 OOHCOHCO h  

 

The resulting entropy of the process of glucose formation 

during the photosynthesis is negative [7], [8]. The decrease of the 

entropy during the photosynthesis is related to the complex process 
of the transformation from an aggregate gaseous state in the form of 

carbon dioxide to a solid state as the form of glucose. In fact, we 
know from the thermodynamic point of view that the entropy 

decreases with the transition into the solid state. According to the 
expression (5) if the inefficient part is decreasing over time due to 

of the fact that the respective quantity of this part is decreasing, 

then:  
0

2


dt

СОdS ineff and then the evolution of the entropy of the 

component of biosphere is negative 0

dt

dS rab showing the 

thermodynamical aspect of the transformation from gas into a solid 

state as the form of glucose. For the cases when there is an 
accumulation of plastic waste in the environment, it decomposes 

slowly. There is no natural mechanism for bioconversion of plastic 

waste to any final product that will be useful (efficient) for the 
biosphere. Rather, it will always remain an inefficient product with 

a destructive effect on the biosphere, although it is slowly degraded. 
The entropy approach to plastic waste is questionable because it 

would have to "form some useful compound" with lower entropy 
with a similar mechanism as photosynthesis. Therefore, the initial 

task at the legislative level is to develop regulations in order to 

prevent the presence of plastic waste in the environment or, rather, 
to stop the production of these plastic materials in the near future.  

Energy based on chemical fuels is the biggest polluter of the 

atmosphere. As a result, in addition to carbon dioxide and sulphur 
dioxide, the type of the acid rain is formed. The acid rain is the 

precipitation that is abnormally acidic due to of the elevated levels 
of acidity (pH<7). It often has a detrimental effect on the plants, 

marine life and infrastructure. Acid rain originates from the 

emissions of sulphur dioxide and nitric oxide, which react with the 
water molecules in the atmosphere and forms acids. [9] 

This is because all chemical fuels contain a higher percentage of 

sulphur. It is most abundant in fossil coal, where it is left over from 
organic matter subjected to carbonization or of mineral origin. In 

the organic part it is in the form of organic sulphur-containing 
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compounds. Hydrogen sulphide that is obtained from the 
decomposition of organic matter reaches 100 million tons. Sulphur 

is also found in oil. Sulphur in the atmosphere exists as the form of 
compounds - hydrogen sulphide, sulphur dioxide, sulphur trioxide. 

These gases dissolved in water droplets are found in clouds and fog 
and form sulphuric acid. This is how the acid rain is produced. 

Nitrogen oxides (formed under the influence of high temperature in 

internal combustion engines) are an integral part of car flue gases 
and automotive gases. In the same way, when they react with water 

vapour in the clouds, they form nitric acid, which in turn are other 
components of acidic rain. 

The destructive effect of sulphur dioxide has the result of the 

dead forest, especially in areas where thermal power plants or heavy 
machinery companies operate. Sulphur dioxide also acts directly on 

plants, passing through the leaf and dissolves in the vital juices, 

oxidizing them to form sulphuric acid, which is harmful to living 
matter. Initially, sulphur dioxide damages the cells. The leaves lose 

their moisture, lose their chlorophyll and die. In small quantities, 
plants deal with sulphur dioxide by ingesting it. However, there is a 

limit to which plants can tolerate sulphur dioxide and it depends on 
the type of plant and the conditions. At concentrations of 0.3 to 5 

mg / m3 the plant suffers chronic damage within a few days. 

Another type of the pollutants is the material particles. Fine dust 

particles are the part of atmospheric dust. The current definition 
comes from the National Air Quality Standard for Particulate 

Matter (PM) introduced in 1987 by the US Environmental 
Protection Agency (PM-Standard). [10] The original definition of 

fine particulate matter was based on the 1959 Johannesburg 
Convention and assumed a particle diameter limit of 5 µm. [11] 

Fine dust particles affect human health and are responsible for 

increasing cases of allergies, asthma attacks, respiratory disorders, 

lung cancer, and an increased risk of otitis media in children [12]. In 
addition, they are thought to have effects on heart and circulatory 

diseases (such as heart attacks). The degree of impact of particles on 
the respiratory tract depends, both on the toxicity of particles such 

as lead, vanadium, beryllium, aluminum, mercury, hydrocarbons 
and the size of the particles: the smaller the particles, the deeper 

they penetrate human lungs. 

As filtration by the nasal cavity is not sufficient for particles 

smaller than 10 microns then the fine powder partially reaches the 
lungs, However, in this way ultra fine particles with a size of less 

than 0.1 µm reach the alveoli of the lungs and are removed from 
there very slowly or not at all.  

Substituting expression (3) into (2) and (2) into (1), 

respectively, we obtain: 

          
dt

dS

dt

dS

dt

dS

dt

dS rabineffbh  ...2                          (7) 

The expression (4) gives:  

                  
dt

dS

dt

dS

dt

dS ineffrabrab 


/

                                 (8) 

The substitution of (8) into (7) gives: 

              
dt

dS

dt

dS

dt

dS

dt

dS rabineffbh 


/

. .2.2                       (9) 

The condition of stationary of the whole system is valid when 

the entropy of this whole complex system is constant over time:   

                        0
dt

dS                                                      (10) 

Then:                0.2.2
/

. 


dt

dS

dt

dS

dt

dS rabineffbh  

                                     
dt

dS

dt

dS

dt

dS rabineffbh 


/

. .2.2 ;          

                                
dt

dS

dt

dS

dt

dS rabineffbh 


/

.. .
2

1
                  (11) 

The entropy human being can be considered to be almost 
unchanged (slightly changed) for a wide interval of time of the 

order of ten years. [13] (Fig. 2). Then 0.. 
dt

dS bh and the respective 

expression is:     0.
2

1 /




dt

dS

dt

dS rabineff ; 

                       
dt

dS

dt

dS rabineff 


/

.
2

1                                   (12) 

                           
dt

dS

dt

dS ineffrab
.2

/


                                   (13) 

 

 
Fig. 2 The rate of generation of entropy of human being [13] 

 
Fig. 3 Cumulative entropy generation per body mass [13] 

 

We have from the expression (13) a very important moment that 
when the inefficient part decreases with time as a quantity (S ineff<0) 

then (S/
b-ra >0), i.e. there is at least a twice increasing for the 

biosphere component in the parameters that describe the state of the 

biosphere. This is described in the report [14] as: "The United 
Nations Intergovernmental Panel on Climate Change (IPCC) 

announced early 2001 that the Earth's atmosphere would warm 

twice as fast as ten years ago." 

Another example that shows twice the amount of the structural 
element of the biosphere is described in [15]: "The permafrost in the 

Arctic contains 1.8 trillion tons of carbon, at least twice as much as 
is currently in the atmosphere." 

The condition of stationary of the whole system (10) with the 

direct application of expression (1) gives the following: 
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                                0
....  

dt

dS

dt

dS

dt

dS rabpmbh                          (14) 

The maintaining of the life of the human being
dt

dS bh ..  is based on 

these two components: material products 
dt

dS pm ..  and the biosphere   

dt

dS rab :                         
dt

dS

dt

dS

dt

dS rabpmbh 
....                        (15) 

Throughout his life, the human being consumes the important 

elements of the biosphere (oxygen, water, natural resources, etc.), as 
well as in the sense of accumulating of material goods to maintain 

his normal physiological and spiritual state. Cumulative entropy 
reaches the plateau for the rest of his life. For young years the 

condition is characterized by an increase in the value of cumulative 
entropy (Fig. 3). Quantitatively, the following result is observed 

from the expression (15).  

If there is a depletion of the biosphere for an elementary time 

interval, then dSb-ra<0 and related to that the material products can 
decrease dSm.p.<0, then dSh.b.>0 and relating to this we get that 

human entropy increases. 

The increase in human entropy also occurs for the cases when 
the person is ill or manifests a pathological condition for a long 

period of time (development of chronic diseases) due to of the fact 
that the biosphere contains more and more poor quality elements 

that are harmful to health (presence of toxical pollutants as the form 

of aerosols and harmful for the lungs). At the same time, if the 
sphere of material goods decreases more and more due to the 

inability to use or utilize its components, then either it can develop 
various psychological chronic disorders with the further 

development of the disease state. In general the disease states lead 
at a faster rate of the reduction of the rest of a person's life 

compared to biological natural death.  

With the increase of the age of human being the sphere of 

material goods becomes more and more insignificant and as a 
priority it loses its important role for him, and the achievement of 

the plateau in Fig. 3 is reached. The mediators or enzymes for 
motivation, stimuli for life and human activity throughout life are 

serotonin, dopamine, noradrenalin.[16] 

The reduction of these mediators leads to a lack of motivation 
and human activity and the result is the increasing of entropy. 

Steven Pinker in connection to the entropy has mentioned the 

following [17]:  "The ultimate goal of life, mind and human 
aspirations: to develop energy and information in order to 

counteract the tides of entropy and to dig shelters in a fruitful 
order." 

Quantitative expressions in the field of material goods have 

been described in detail in scientific works with the application of 
the concept of bioeconophysics [18], [19], [20] which is based on 

the physiological state of the human being of the receptor 

interaction of the relevant organs with the intake of substances with 
different molar masses in the form of nutrients and drugs by the 

application of the laws of thermodynamics with a complex 
econophysical approach. The energy necessary for human being 

that is expressed in J/moles [21] depends on the molar mass M of 
the substance (food, medicals, water, air, etc.), the quantity in moles 

of the receptors rec ≈ mbody/Mbody, pre-exponential factor A in hours 

minus one (h-1), dose interval τ for the receiving of substances in 
hours, dose mass or food mf in grams. 
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Human health in general is described by the normal homeostatic 

state in the condition when the inefficient sphere is minimal by 
content. Values greater than the critical ineffective ones lead to the 

evolution of various human diseases and pathological situations. 

The average molar mass of nutrients such as carbohydrates, 
proteins, fats after digestion with pepsin in the digestive tract is 

about M = 1500 (g/mol) [22]. Numerical values of the respective 
kinetic parameters A = 0.53 h-1; τ ≈ 6 h; mf = 500 g (mf - average 

mass of nutrients and other components). [19,20]. The average 
molar (effective) mass of the human body is about 20 (g/mol) [23], 

[24]. The number of moles of nutrients per intake is  = mf /M and 

the corresponding total value of P is:     
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Interestingly is that the substitution of the numerical values for 
the corresponding parameters into (17) mbody = 70 kg = 70000 g, A 

= 0.53 h-1; τ = 6 h, Mbody = (20 g/mol) we get P = 10700233 (J ) = 
10700.233 (kJ). The values for the energy expenses for the human 

body for one day are of this order of 10000 kJ. Restoring of the 

corresponding energy expenses is performed by the consumption of 
the foods in the form of lipids, fats and proteins with the supposing 

that the ineffective harmful components in the foods are missing, 
otherwise they quantitatively leads to the increased value of human 

entropy and in turn to the development of various diseases[25]. 
Exposure to dangerous chemicals is also a problem.  Humans can be 

exposed to a wide range of chemicals in the form of suspended dust 
particles and aerosols in their daily lives through air and water 

pollution, consumer products and food. The properties of certain 

dangerous chemicals are stable within the environment and cause 
bioaccumulation in the food chain, which means that there will be a 

significant period of time before the reduction of emissions leads to 
a reduction in their impact. In addition, the volume of chemicals 

used today and the continued growth of chemical production show 
that their impact on humans and the environment will continue to 

grow. This raises concerns about the health consequences of 

exposure to chemical mixtures throughout our lives, especially 
during vulnerable stages of life, such as early childhood, pregnancy, 

old age with the development of allergic states. 

It is very important to mention that the expressions (16) and 
(17) are the ideal cases when the human physiological system works 

only with the consumption of effective substances that ensure a 
standard and normal physiological state. The case when ineffective 

substances enter the body, then these substances will not have an 

effect, contrary they have a negative and destructive effect on the 
human body. It is even seen quantitatively from expression (16) that 

when the effective part decreases from the whole quantity which is 

consumed, then mf0 and then Pmole increases and the entropy of 

human being increases respectively. 

 

Conclusions 

The state of ecosystems in symbiosis with human being is in an 

evolutionary state with the change of the entropy of both the 
biosphere and the human being. The number of new diseases 

increases with time. New epidemics with unknown aetiologies 
appear and all these new epidemics are based on the current state of 

ecosystems which is polluted with more and more increasing 

quantity of ineffective elements. The presented study has showed in 
a quantitative way how human being is described symbiotically 

with the environment by the term entropy. This term, as it can be 
realized, has a deeper meaning and would be a manner to describe 

the stability. The stability of the symbiosis between human being 
and nature occurs when the amounts of the biosphere and 

technosphere are stable over time. Given the fact that with the 
development of society and the modernization of the technosphere 

over time, they lead to the instability due to of the pollution of the 

biosphere with its subsequent destruction. Human health is 
influenced by a number of very complex factors. The elements of 

the biosphere and the components of material products have an 
influence on human health. In fact, a perfectly healthy person can 

be characterized by minimum possible entropy. This minimum 
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value is obtained when the human being is employed with more 
increasing effective elements. Also is very important varied 

planning of activities: trips, rest in the fresh air at the tourist 
complexes, sports, hobbies, etc. All these mentioned additional 

effective elements give higher values of entropy (increasing variety 
of useful activities) and respectively the human being will have 

more less and less entropy. 
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