Mini Review

2021

Vol. 12 No. 3:151

iMedPub Journals

http://www.imedpub.com

Archives of Clinical Microbiology
ISSN 1989-8436

The Corona Virus Problem via a Linear Time- Emanuel Gluskin®

Variant Equation

Department of Electrical Engineering, Ruppin
Academic Center, Emek Hefer, 40250, Israel

Abstract

Besides the visual heuristic side, our research of the Corona Virus Problem
includes the line of physics considerations and the equational line. The present
work is merely devoted to the latter line. It appears that some proposed special
covering of some of the Corona Virus molecules, which is purposed to cause an
antagonism between these molecules and those uncovered, leads to turning a
nonlinear balance equation into a linear time-variant one (which the physicists
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sometime call "parametric equation").
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Introduction

We develop the proposition of [1], and especially of [2],
where a specific possibility to fight the coronavirus (CV)
disease is proposed. The point of [2] is to insert into the lungs
of an already infected human before starting the ventilation
of his lungs additional CV molecules n’(t), assuming that these
molecules and those already present in the lungs, n(t), can start
to kill each other by their protein arrows. This requires some
preliminary treatments namely special covering of the added
molecules, for the molecules to be "glued" to each other in order
to "compete". This is not a simple biology problem that cannot
be solved here. However, focusing at the equational line of the
whole research, we find this situation mathematically interesting.
If the mentioned covering can be done, then we have because
of the knowledge of the defined by us function n*(t), the term
n’(t) N in the dynamic balance equation for the total number N
of the CV molecules in the lung. This term makes this equation
not a nonlinear, but a linear time variant one. This equation is
easily solved, and studying the obtained n(t) then appearing to
be a decreasing time function we can predict the moment when
artificial ventilation of the lung has to start.

The Balance Equation

For brevity of writing we denote "CV molecules" as CVM.

After ignoring the density of the CVMdenoted in [2,3] as
n outside the lung (since n, <<n ), the complete balance equation
for the total number N(t) of the CVM in the lung becomes

‘ji_ij — _BAn(t) —yn* OON(@) + kS(n() +n*@)) (D)
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Here n’(t) is a given function of the added specially treated
CVM. Concentrated in time ("compactly supported") and
artificially created, n’(t) has no connection to n. S is the area
of the surface of the lung, A is the frequency of the breathing,
and —B4n(¢)are some positive constants of direct proportionality,
having proper physical dimensions (Figure 1).

Consider each term of (1).

—BAn(t) is the flow of the CVM out of the lungs, i.e., the
exhalation. Of course, the breath takes, from outside, some
CVM into the lungs, but is not so important, because the spatial
concentration of the CVM outside, n, is much lower than n
inside. Thus, in our consideration of the balance, exhalation is
more important than breath. Exception is when n’(t) (actually,
a quick pulse that below we shall even model as S(f) ) of the
artificial addition is significant.

Thesign"--"in the term —BAlfl(t) is because of the direction
of this flow (the exhalation) out of the lungs. The situation is
somewhat similar to that of charging of a capacitor, indeed: If the

capacitor is charged by the current i, then for the accumulated on
the capacitor's plate charge Q

49 @)
dt
and if it is discharged, then
.Y

1= " (2a).

Here Q is analogous to our N. Introducing the surface charge
density of the plate
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Figure 1: The schematic thorax, the main part of the balance
equation, and the resulting inequality-the preceding
material for [1].

c==—
S
Where, S is the area of the plate, we obtain from (2a)
do i
dt S

The important distinction to our case, is that while inc = %,
N
S is really constant, in 7 =—, V is not constant, as we are

breathing, causing the thorax and V to oscillate. This, however,
does not represents any serious difficulty. That our focus is on n,
and not on N, is because in the respiration we can measure (by
any means — electrical, optical, or chemical) n, but not N. Just
compare this with measurement of humidity of the air in lungs.
Obviously, we are able to directly measure the humidity in the
respiration air, but not directly the total amount of the water in
the lungs.

The other most important termin (1) is
kS(n(t)+n*(1))

which can be written (before the special treatment associated
with kSn(t) startsi.e when n*(t) is still zero) as

kSn(t)

Here Sis the area of the surface of the lung. This term presents
a source of the CVM, because the existing CVM reproduce
(multiply) themselves on the cells of the lungs —the essence of the
decease. Contrary to the term —34n(¢) that reflects decrease in
N, kSn(t) means increase; thus in a very rough approximation in

2
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the stationary balance state, it has to be kKSn(f) +kSn(r) =0, that
kS

is 4>_—.lInfact, a more detailed analysis (see below and [1-

3]) requires the inequality

4>k
p

even more su rer

45

The term —yn*(1)n(t,x, y,z) of (1), associated with our believe
that the mutual killing of the CVM is possible, also decreases N
(t). This term is obtained from

—yn*(t)n(t,x,y,z)
in which we need not assume to n*(t) be spatially

dependent, while what is the coordinate dependence of n is not
important. Indeed,

J‘J‘J._yn*(t)n(t,X,y,Z)dxdydz =

xXyz

—yn* (t)JIIn(t,x,y,z)dx dydz =

xXyz

—yn* ()N(1)
On the Determination of N(t) and n(t)

For the spatial density of the CVM in the lung, i.e. n (t), we
have

n=2 o N N_#)
Ve Vote) VoV,

(3)

Where, in the volume of the lungV (¢) =V +¢(7), V}, is the
average value, and S(t) is the relatively small oscillatory part
due to the respiration.

Substitution of (3) into (1) yields

)
”;_]tvz _(BA—KS) VV° —yn*(6) [N+ n* (0)kS (4)
0

from which

t t
P e(t)
—— | [1——=]dt- *(t)dt
7 (I) [ 7 ] gvn (t) )

N(t) = ksjn *()dt + Ke
0

Where, p = BA— kS -
Observe from (5) that

K=N(0)
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and that immediately after 5 * () is finished

N =kSN *+N(0)e ™" (6)
Where,
N*= [ n*(@)dt- @)

Taking 1 *(¢) as Dirac's function § t) (meaning here a
relatively quick realistic pulse), we have N* — . Also taking

e(t) =¢g,sin2n A¢t,
we obtain from (5):
P g,cos2mAt

N =kS+Ke 0 i )

Observe that N(t) is maximal when cos2mtA4t =—1, and
minimal when c0S 27tA¢ = 1. The relative difference between
the maximal and the minimal values of N appears to be

0 (B-)

TEV02

gy P
2
J— eTEAVO —

9
NmaX_Nmin 9

Nmin

By decreases in both S and V,, the relative difference is
increased, which obviously means that the respiration of a small
living creature is more effective.

Among the two factors of the last term in (8), i.e.,

P P g, cos2mAt

e 0 an e V02 ZTCA

P

The most important is g%t. Thus, also for the situation with
inserting 5 *(¢) into the lungs, the obtained in [1-3] condition
P>0, or

kS

A > Fl

is necessary. Inequality (10) means that for small creatures
(small S) it is easy to have the sufficiently high frequency of the
breathing. Already such a not very small creature as the dog has
such an intensive breathing (such a high A) that its lungs are well
ventilated, and the probability of infection by coronavirus is small

[3].

Comment: We often see here the advantage of the small
size. This motivates the question of whether only the cold in the
"ice period" was the cause for the death of the huge animals,
like dinosaurs, or there also were some diseases, associated with
viruses in the air —while the respiration of the huge animals could
not clean their lungs sufficiently well [3-8]. Another noticeable
point is that the well-known criticism of Jonatan Swift regarding
the large-size people appearing in his story about Gulliver is
insufficient. The problem was also with the Lilliputians who could
not behave like usual people, but more like mouths. (Besides the

3

(10)
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problem of the respiration, consider the thermal conditions, why
the smallest mammal in water i.e. in the sea is the dolphin, and in
the air, i.e on the ground the mouth).

On the Moment of the Start of the
Artificial Ventilation of the Lungs

Not being able, unfortunately, to solve here the biological
problem of creation of the cover for the added molecules,
let us make one more mathematical-phenomenological step.
Introducing 7, the critical level (which has to be known) for 7(t)
when the artificial ventilation of the lungs has to start, and using
the above equations, we write the equation from which the
moment of the starting the artificial ventilation can be found:

Pt
Vo Vo
from which

= EIHM
P Von,

(10)

Since in the factor, the influence of V is stronger than it is
inside the logarithm, a decrease in V, decreases t. Furthermore,
since the size of the living creature relates to both V, and S, let us
expand P, having

v,  NO.

o

TBA—KS Vg,

Making S smaller, we increase the denominator of the factor,
additionally decreasing t. Thus, for the same n,, for children the
ventilation of the lungs should start earlier.

Conclusion

Unfortunately, we were not able to consider (suggest) the
needed cover of the added molecules. It is only clear that this
cover can be much simpler than the protein cover of the lungs'
cells. The latter cover is many-functional, while the needed cover
of the added molecules has only to provide the "gluing" of the
CVM, making them competing.

The big plus of the present discussion is that if the idea works,
then it is relevant to any mutation of the CVM, because it only
uses the presence of the protein arrows.

Last, but not the least from
N =kSN * +N(O)e77N* (6 repeated)

we can find minimum of the function N(/N*). The condition
dN

% =0 gives
o= L VO
Y kS

Analysis of this interesting connection between N*, N (0), and
v is left to the Reader. Let us only notice that a small S increases
N*,
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2021

Archives of Clinical Microbiology

Acknowledgments

lam grateful to Mr. Eithan Gluskin (The Israeli Medical System)

for drawing my attention to the fact that an interaction between
two CVM cannot be as that between such a molecule and a cell
of the lung. | was explained that the lung has a sophisticated (and
multifunctional) protein cover over its cells. This cover "catches"
the coming CVM, helping it (them) to be reproduced. It became
obvious that some covering of the added CVM is needed, but this
cover need not be so complicated as that of the lungs.

References

1.

Emanuel Gluskin (2020) Some simple equations for the analysis of
the Coronavirus disease. Univl J Mathematics Mathematical Sci vol
13: 97-104.

Gluskin E (2010) A way to fight corona virus.

ISSN 1989'8436 Vol. 12 No. 3:151

Gluskin E (2021) A comment on the breathing in the corona virus
environment. Int J Circ Theor App.

Mangiarotti S, Peyre M, Zhang Y, Huc M, Roger F, et al. (2020) Chaos
theory applied to the outbreak of COVID-19: An ancillary approach
to decision making in pandemic context. Epidemiol Infect 148: 1-29.

Mangiarotti S, Peyre M, Huc M (2016) A chaotic model for the
epidemic of ebola virus disease in West Africa (2013-2016). Chaos:
An Interdisc J of Nonlin Scie 26: 113112.

Moghadas SM, Fitzpatrick MC, Sah P, Pandey A, Shoukat A, et al.
(2020) The implications of silent transmission for the control of
COVID-19 outbreaks. Proc Natl Acad Sci 117: 17513-17515.

Cao X (2020) COVID-19: Immunopathology and its implications for
therapy. Nat Rev Immunol 20: 269-270.

Kpae G (2020) Impact of Covid-19 on society, economics and
education of Nigeria. Int J Eng Lit Soc Scie 5: 1773-1778.

This article is available in: https://www.acmicrob.com/


http://dx.doi.org/10.17654/UM013020097
http://dx.doi.org/10.17654/UM013020097
http://dx.doi.org/10.17654/UM013020097
https://doi.org/10.1002/cta.2934
https://doi.org/10.1002/cta.2934
https://doi.org/10.1017/S0950268820000990
https://doi.org/10.1017/S0950268820000990
https://doi.org/10.1017/S0950268820000990
https://doi.org/10.1063/1.4967730
https://doi.org/10.1063/1.4967730
https://doi.org/10.1063/1.4967730
https://doi.org/10.1073/pnas.2008373117
https://doi.org/10.1073/pnas.2008373117
https://doi.org/10.1073/pnas.2008373117
https://doi.org/10.1038/s41577-020-0308-3
https://doi.org/10.1038/s41577-020-0308-3
https://pdfs.semanticscholar.org/73df/f293f2bc30133c789a608ddfe93453ad4d3d.pdf
https://pdfs.semanticscholar.org/73df/f293f2bc30133c789a608ddfe93453ad4d3d.pdf

