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3YIOTCS TAaKHE yCTOMYMBBIE BhIpakeHus: [|H /NI
CTaHOBHUTCS MAaNEHBKMM, Kak Mblb; HFH 3as-
uuif JKeTUHBIN my3bIpb; R IGIEAT 3Mes roBopurt us-
nox Hor. Eciu yenoBek IBYIMYHBIN, JIMLEMEPHbIH,
MO’KHO cKa3aTh 2 [HI 8 ynwibatommiics Turp; K JH
JME ManeHbkas 3Mes ocraercs 3Meeil (jaxe Ma-
JleHbKas 3Mesl OTlaCHa U MOKET OTPaBUTh); KE-5 2%
¥ o6MaHBIBATH U U3BUBAThCS 3Meeii (0 yeToBeKe,
JIUIIb CO3JAONIEM BUIUMOCTD JEATEIbHOCTH, TIPHU-
TBOpIIUKe). ECTh TakuWe KauyecTBa, KOTOPHIE OIIH-
CHIBAET TOJNBKO OHO KMBOTHOE, HATIPUMEDP IPAKOH
ABJIAETCS CHMBOJIOM BEJIMUMS, KPAacOThl, 01aropoj-
ctBa: JVBl BIACTHOCTH JipaKoHa (BelTMYECTBEHHAS
OCaHKa, MaHephl), a MATKOTEJOrO YEJOBEKa OIlH-
ceiBaet oBua: W /FFG — L/ NARZE kpoTkuii Kak
SITHEHOK (HEe)KHBIM KaK oBevKa) [6].

B 3akmrouenne MOKHO CKa3aTh, YTO KUTAHCKAHN
FOPOCKOI — 3TO YHUKaJbHOE KYJIBTYPHOE SABJICHHUE,
3T0 Best MyIpocTh Boctoka. OH GbLI CO3/1aH MHOTO
BEKOB Ha3aJl U 10 Cell JIeHb 0CTaeTCs BOCTPeOOBaH-

HbIM. OH ompenensier cynb0y, Xapakrep, MOMOoraet
BECTHU XO3SICTBO, OTpaXKaeT KyJabTypy CTpaHbl. XKu-
BOTHBIE IIPHCSO HAJEJIEHbl KaueCTBAaMH, YEPTAMH
XapakTepa, BCICACTBHE YeT0 BOSHHUKIHN (Ppazeoiio-
TU3MBI C UX 3JIEMEHTaMH. YCTONUYMBBIE BBIPAKEHUS
TAKKE SBJSIFOTCS KJIAAE3eM 3HAHUM, OTpa)KaroT ca-
MOOBITHOCTh KUTAHCKOM KYJIBTYPBHI.
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In the light of results obtained during the last
years, it appears that some of the tools of nonlinear
dynamics, first developed for the physical sciences
are well suited for studies of biological systems. We
believe that, considering the level of order or com-
plexity of the anatomical apparatus by measuring a
physical quantity, which is the entropy, we can evalu-
ate the health status or vice versa fragility of a bio-
logical system. The second law of Thermodynamics
that is the entropy can be use to determine the differ-
ent stages of the most dangerous diseases. Many laws
proved that the pathological condition of patients can
be analyzed based on thermodynamic equations.

Open system is characterized by fluxes of en-
ergy and matter order can arised as long as the en-
tropy of surrounding and system increases [1]. The
Carnot efficiency limits the rate at which entropy is
produced by the heat flux in to the system as human
body is open system [2, 3]. For the last 150 years
there has been speculation that universal extremal
principle determine what happen in nature [4—6]
most prominent being maximum entropy produc-
tion principle by Paltridge, Ziegler [7, 8]. Maxi-
mum entropy production explain different convec-
tion like Rayleigh Benard convection flow regimes
in plasma physics the laminar turbulent flow with
respect to blood vessel. Entropy deals with the ran-
domness of system that is human body [9, 10-12].

Y

AS =—.
T

)

Here S is the entropy change. Q is the heat re-
ceived by the body through various sources like sun,
food, mechanical and T is the temperature of body.

However at the non-equilibrium steady state the

. . d
time average rate of entropy change is zero 7S =0.
t

And entropy production rate % = —% 20 is

positive with the second Law of Thermodynamics.
The human body is governed by various macro-
scopic variable molecules.

AS < ASi + ASe. ©)

Here the ‘Se’ is the external entropy the entropy
received by our body through food. Looking from
physiological point of view here we can say that
if the external entropy increases then the internal
functioning of the body will have no negative ef-
fect instead it will have only positive effect on the
health of the patient. But if the internal entropy in-
creases then the physiochemical environment can
be disturbed of the human body that can be even
more fatal.

This total internal energy is obtained from sur-
rounding sources. In this only the kinetic energy can
be converted to do work because the potential en-
ergy is stored in the body in the form of fats. There
are various ways in which the internal entropy of
the human body increases above normal which can
be due to vigorous exercises heat produced in our
body or the best explained by the shivering of body
through the Sliding Filament Theory which tells
that the two filaments that are actins and myosins
present in our muscles starts sliding over each other
hence producing heat. But when this sliding is due
to abnormal condition due to some damage to the
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Central Nervous System or due to some defect in
the sensory or motor neurons.

Entropy change through blood pressure. Let us
consider the human physiological system character-
ized by blood pressure (BP), heart rate(HR), skin
temperature(ST). For this work done is given by

W= PxdV = BPxdHR, A3)

where pressure is blood pressure(mmHg), V is vol-
ume and HR is the heart rate (beats per minutes).
The heart rate is indirect measure of stroke volume
of blood in the heart. Here heart rate is equal to
stroke volume.

The partial derivative is approximated to form a
modified Maxwell relation that is used in the present
study to compute the physiological entropy change
AS resulting from change in blood pressure (BP),
heart rate (HR) and skin temperature (AT, ) [10].

ABP x AHR
AT '

skin

AS(BP)= )

In this equation the skin temperature (A7, ) in the
denominator acts as a temperature at the boundary of
the thermodynamics system and provides the physi-
ological reflection of emotional response to the sur-
rounding. The deviation from the relaxed state may be
positive or negative depending on the external factors.

Many result have proved the estimation of en-
tropy generation during human lifespan. The main
idea proposed by most of these investigation is that
entropy can be related to aging through irreversible
cell damage entropic aging or thermal denaturation
which indicates structural changes with heat there-
by affecting the normal functioning of cell. The
studies also suggest that there is a limit of entropy
generation that can be correlated to life span [13].

In principle life is supported by the energy pro-
vided by the nutrients. If we account for the entropy
generated during the metabolism of said nutrients
we potentially obtain a good approximation of the
entropy generated by the process of supporting life.
What is needed is an estimate of entropy production
during metabolism including the effect of metabolic
efficiency and the amount of energy required by an
average human over lifespan.

Conclusion

Human disease corresponds to a non-stationary
state with increased entropy reproduction. Accord-
ing to the mathematical theory of catastrophes, in
acute diseases, it is necessary to move from a «bad»
stable state to a «good» one. In this case, large doses
of medications are used. In the phase of fading ex-
acerbation of diseases, the role of small influences,
such as acupuncture and homeopathic remedies,
which have a positive effect, increases.

Entropy has its various uses in the field of med-
icine. It determines various factors related to the
patient health:

e Various Physics laws are applicable in medi-
cines. In drug molecule binding or the molecular

interaction entropy increases which sharp focuses
on in a biomedical system drives the direction of all
chemical reaction towards disorder. Therefore it is
this phenomenon that determines how binds to its
target. When the drug binds to the target receptor
the internal entropy decreases that leads to the good
health of patient.

e The next one of the most important applica-
tion of the entropy is in the field of Oncology. As
the entropy is a state function it depends only on the
initial and final state of the system. Now taking hu-
man body as a system the tumors formed it is gen-
erally not determined. It is noticed at the last stage
that we called as the malignant tumors. Malignant
tumors have the ability to spread from its initial
place to many body parts. This random increase in
the tumor cells leads to increase in internal entropy
thus fatal to the patient.

e Malaria now-a-days becoming sever problem
in our society. Most common and dangerous ma-
laria is caused by protozoan parasite Plasmodium.
When they are in small amount they can be con-
trolled through certain drugs bust once the number
of malarial parasite the patient must be immediately
shifted to Intensive Care Unit.

e Entropy related to the increase in the number
of the sugar molecules in blood leads to diabetes
mellitus. It is very fatal leading to atherosclerosis
thus analyzing blood entropy shows us the normal
condition of the patient health.

e Entropy generated is determined for the me-
tabolism of typical components of human diet, total
entropy generated is estimated through numerical
integration of average population.
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