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ABSTRACT

We arefocusingon the function of the respiratory system, which is the exchange of oxygen and carbon dioxide |
the environment and the celbf the body. Set of differential equations systems of the respiratory apparatus is de'
based on Bertalanffyds systems t heor-galed ldevarchical gysten. mh
hierarchical order is broken down insublevels because the breathing apparatus also has further subsysten
respiratory apparatus is working under the control of two levels. Block diagram is developed to demonstrate th
goal orientation we want to make effective because thiaye depends on the current needs of the given organis
block diagram of the brainontrolled breathing apparatus in case of normal functioning is demonstrated here. /
diagram of the part directed by the hypothetical secondary brain was alsterkdblis also demonstrated that this ¢
of the organization is functioning also under normal circumstances, only the brain activity obscures (masks) the
activity of the hypothetical brain. We have emphasized that the breathing apparatu#s$s gniority for people.
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INTRODUCTION:

Breathing, more specifically the breathing of the lungs is the exchange of gas in the lungs. The airway entrance is the
nostril, followed by the nasal cavity, oropharyngeal, larynx, trachea, and babsgisiem.[1] Air can get into the
airways orally as well, though this is the way to take in food, but the two meet in the pharynx and cross each other. The
airways are not involved in the exchange. Bredathinggodthe skimnd f
also plays a secondary role in breathing, through the pores of the skin, the gadesghsmto the capillarigg].

The essential condition for breathing is that the composition of the air surrounding the human body i® adequa
(oxygen 20.94%, carbon dioxide 0.03%, other nitrogen, noble gases and water vapor), the air pressure is aréund 1.3.10
N/m? and there should be minimal contamination of the air. The frequency of human respiration e¢8rynifites.

The living orgarsm sets many boundaries for its respiratory processes. [3] Gas exchange can only take place at
certain speed, the amount of air inhaled and exhaled can vary within certain limits, and the level of contamination in the
air must not exceed certain criticalues. The presence of CO in the air is extremely dangerous because it creates an
irreversible bond between CO and the hemoglobin of the red blood cells that carry the gases.

It is extremely important for the possibility of constant breathing, becaustadoaverage person, if you do not
breathe for more than 5 minutes, brain death and then death will occur. This is documented in Table 1.
Some infectious respiratory diseases are listed in Taldlg 2

Respiratory diseases are greatly influenced by a e@mymon bad habit of a certain group of humankind: smoking
[4], which is responsible for 95% of respiratory cancers. [5] The results of imaging procedu@g T, MRI,
ultrasound, etc.) are not used in this section because they are used in theglthghisshot the subject of this section.

THE RESPIRATORY APPARATUS IS SUBSYSTEM OF ORGANISM:

Starting from Bertalanffyds syst emssdftherespimatory tiaet. Wer ot e
need to consider the respiratory system as-aalled hierarchical system, because it has many subsystems. Let us
examine the respiratory tract from the point of view of systems theory. We have to assume that the respiratory tract as a
system is an integrated whole, even though it derives fronousstructures and subfunctiof§] The other starting
point should be that as a system it has a certain objective, and that the balance of these can vary greatly. The processe:
taking place in the respiratory tract aim to optimize the functions of 8tersyas a whole according to the objective, and
to achieve maximum compatibility of the respiratory subsystems. The main goal is to make the whole system work, not
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for a subset to operate optimally. A given system, with its core inputs and outputshiseesu of a | arger 0
the human organism. If we look at all this at system level, it can be illustrated in the form of a block diagram (Fig.1.):

The respiratory system has a tewel control. Block diagrams can be used to examine the kindadfagientation
we want to make effective because this always depends on the current needs of the given organism. A block diagram of
the braincontrolled respiratory respiration tract in case of normal functioning was recorded.

MODELING OF RHYTHMIC BREATHING:

Recognizing the sequence of events led to the development of the concept of time. Our statements regarding events
taking place in the past, present, future, later or simultaneously used in everyday life all refer to the sequence of events
that occur mdependently or are related to each other. To quantify time, we use a scalar quantity, which will be denoted as
tin the following. 1 and 2 are two consecutive events. In this tatecan be used if the events follow in sequence 1, 2,
respectively. Foorder 2, 1, inequalitip<t, applies. For events occurring simultaneousht, should be used.

By introducing the concept of time, the characterization of the event becomes more complete: we can specify the
Apl aced and fiti me o timefthetelsan opportunity to desctibe mdvememstsanyes [7]

In this case, the rhythmic changes are modeled as follows: There is given a periodic function of discrefg: value (
F(t) = F(t+T) in the following format:

ya nT<t¢nT+¢

Z, nNT+g<téenT+b
Ft) = ééeéééééeéeeeeeceeé

Zy nT +{,<t¢(n+l).T

thi<t,<é <t <T
where:T 1 the periodt i time, kT number of qualitatively possible states.
Consider human deep lathing: contraction of the respiratory muscles (inhalaiti@q), relaxation (exhalatioh Z)

and two interruptions (J and (). In this case there are 4 states. Note the rhythmic change funcfjoi€@Rsider a
period of deep breathing as 20 s.

1 Z: n.20<t ¢ n.20 + 4

Z n.20+4<t¢n.20+ 11
Bl = {

Z3 n.20 + 11<t ¢ n.20 + 17
Z, n.20 + 17<t ¢ (n+1).20

\

Any change that results in a continuously changing value of a biophysical parameter in the living system and can be
char acterized by an average value is called a fiquantitat

which does not necessarily show a symmetric change.

This can develop in any living system where, contrary to evolving from equitibtiie system seeks to restore its
original state through scalled negative feedbadkl]. L et 6 s d eoft)ahe exit auiput &nd the mean value of the
characteristic parameter on the systero {§); after the adjustment, the values of the outputaiobd shall be denoted
with

o(t), o(k) o) . E)=o@W( t
if ti<h<i< é ,.< t

We talk about a negative inverse value, if the following two d@ts are satisfied:

0 ()T o(t)™>"0 ()i o) >0 (t)i o(ts)™>...> o'(t)i oft,)’
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djo(t) - o' (1) .
dt

In order for the biophysical parameter characteristic of the living system to be returned by negative feedback
mechanisms, the system requires generalized féfxgsvhich is considered to be proportional to the displacémen

Such a linear force produces a fiquantitative&fromhange
the average is a sinusoidal function of time:

Xx=A.sin(B.t+)

where: A i the maximum deviation of the biophysical paramdtem the averageB i constant that determines the
rhythmicity of the biophysical parametgri the value of the phase difference at the moment of initial observation.

THE BIOPHYSICAL MODELING OF THE MOBILITY OF RESPIRATORY GASES:

Medical biophysics ragjres that medical science utilizes and creatively applies all the knowledge discovered on the
basis of theoretical research and the physical methods developed and accepted for their applicability to living systems.
Medical biophysics is an interdisciplinascience that requires scientific versatility, the use of the interdisciplinary
approaches, and the compatibility of all theoretical steps with the living sy8lem

The concentration and partial pressure of oxygen in the lungs is higher than tikggen an the blood, so it is
transferred into the blood through osmosis. The concentration pa@Dthe partial pressure is higher in the blood than
in the air, so it is released from the blood through the wall of the pulmonary alveoli, also by o8tomiscarries
oxygen to the tissues, where it transmits and picks up B@h phenomena also occur through osmosis. Nitrogen plays
a passive role and does not change its concentration during respiration. See Table 3.

The forces applied in the pulmonarystem (expressed in pressure term) generates according to the third law of
dynamics opposing forces equal to them whidbr simplificationi are presented as elastéraction pressure (elastic
rebound, B and dynamic pressure)Rhis last one sum&e viscous or resistive {Pand inertial (P pressures.

The first one depends on the elastic refraction force of theqmalm tissues, which tends to reduce the system
volume. The second one is generated mainly by the rubbing of the gas moletimepaatsing of the air through the air
ducts, to a lesser extent of théabing of the non elastic tissues in the lung structure caused by the mobilising of the
system both of them summed up represent thetinaspressure and to a technically negligibléent, the acceleration of
the air flow (inertial pressure). The relation between the movement of the pulmosi@m sind the forces applied to it
is given by the following equation:

P,i Ps=P,+P,+ P,
where B i Psthe pressure difference which &skplace between the oral orifice and the pleural space represent the
applied pressure and the otfiethe opposing pressure. In words, the equation of the movement of the pulmonary system
is translated as follows: the gseires applied on the system geteropposing pressures which form in the system; their
sum equals the applied pressure. The opposing pressur e
resistance, inertia. The opposing pressures, being dependent on these propeaties, foections of the pulmonary
volume, the volume variation rate and, respectively, the volume variation accelgtion

The evaluation of the lungs elasticity requires the analysis of the relation between the pulmonary volume and the
transpulmonary mssure, this last one being the difference between the alveoli pressure and the one in the pleural space.
In order to obtain the required infoation, the two parameteiis volume and transpulmonary pressiiréhey must be
measured in static condition, henin moments of apnoea (when in the air ways there is no air flow); in this condition it
measured exclusively the elastic pulmonary pressure, the otfmppoents of the transpulmonary pressure depending on
speed and,espectively the air flow acceleratidoeing null when the flow is null. The value of this determination lies in
the fact that it allows the diaosis of the chronic obstructive bronchitis in an initial phase, when the clinic panel is not
well contoured and, at the same time it offers morecdsto control or cure the process.

In the lungs, gases pass into the blood, which, through the heart (systemic circulation), deliver gases back and forth
to the cells at the capillary level, also in accordance with the law of osmasi$i®work is grformed by the heart. So,
in the exchange of gas {@&nd CQ) between the environment and the human body, all the work is done by the
respiratory muscles and the heart.
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The main function of the lungs is to supply the blood with oxygen and to removarthenadioxide produced by
metabolism from the cells, at the level of the capil@ri@so through the bloodstred&®]. To measure function, it is
sufficient to measure the partial pressure of arterial blood oxygen and carbon dioxide. The alveolpresstieé of
oxygen is calculated by the following formula, which is called the alveolar gas equation:

1- FO, @
PO, = RO, - PACOngO +— =2 R H

where: RO, T alveolar partial oxygen pressure® i partial pressure of inhaled oxygen at body temperatyfeOPi
partial pressure of carbon dioxide in arterial bloodQF1 fractional oxygen concentration of the inhaled gas; tRe
respiratory quotient.

THE BLOCK DIAGRAM OF THE BREATHING APPARATUS:

In our opinion, the respiratory device should have individual contracagsd with its own structure, which is
likely to consist of neurons with hyperd onat ed spati al structur e, called th
performs certain control functiofi$1]. Thi s A hypot heti cal s e c vactdimhuganshfunations 0 o f
continuously throughout their life. It is only so poorly controlled that it has not yet been detected and discovered by
scientific research, in addition, to the dominant role of the central nervous systemstaldnigent is just hypothesis, but
the block diagram (Fig. 1.) clearly indicates théstenceof a hypothetical secondary brain.

Important respiratory diseases such as those resulting from smoking, regular use of drugs, environmental
contamination or respiratory tumaase not shown in the block diagram. Thus, the block diagram is a control scheme of
the normal state of the breathing apparatus, and it provides a general outline thereof. It can also be expanded, especially
to cover specific respiratory disease states.ibéithn is not included either.

The biological function of respiration is not simply ventilating the lungs. Additionally it secures normal gas tensions
for the alveolar air and consequently for the arterial plasma through the aid of venHlldlioWhen the oxygemeed of
the tissues changes the circulation, and consequently the pulmonary perfusion is altered, and ventilation must adapt in a
way to secure normal gas tensions in the increased amount of perfusing plasma.
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Table 1. The priority of the apparatus in the human organism

Apparatus Priority
Respiratory apparatus l.
Circulatory apparatus Il.

Excretory apparat .
Digestive apparatus V.
Reproductive apparatus XXX
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Table 2. Some infectious respiratory diseases

Pathogen Disease(s)
Adenovirus Infections of the lower and upp
respiratory tract, conjuneiiis
Rhinovirus Infections of the upper respiory tract

Influenza A, B virus

Influenza

Respiratory syncytial virus

Bronchiolitis, pneumonia

Table 3. The breath concentrations

Parameters Airin Air in Airin Arterial | Venous
inhalation exhalation alveolus blood blood

O, pressure (Hgmm) 158,25 116 100 95 37
concent. (%) 20,97 16 14

CO, pressure (Hgmm) 0,3 28 40 40 46
concent. (%) 0,03 3i4 517

N> pressure (Hgmm) 596 568 573 573 573
concent. (%) 79 78,8 78,8

Wa pressure (Hgmm) 5,00 47 47 47 47

ter vapour
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Fig. 1. The block diagram of the respiratory apparatus in the human organism
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