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Entropy and the Lymphatic System, a New
Model with Therapeutic Potential
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Abstract- A descriptor of life is a phase transition between
order and chaos. Entropy is the physical property of this
transition determining lifespan. Rules of maintaining entropy
and a model of health and disease are presented simplifying
scientific methods. Entropy is a term that is poorly understood
by physicists and unfamiliar to biologists. Entropy, in a
biological context, can be seen as a measure of systemic
disorder, with health representing a state of maintained low
entropy. The mechanism of maintaining order is the subject of
this paper with emphasis on the organ of negative entropy —
the lymphatic system.
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[. INTRODUCTION

= ntropy is not a term commonly used in the study
=== of biology. To be more in line with fundamental
L—= physical principles, the purpose of this paper is to
advance biological concepts to include entropy. Life is
seen everywhere on our planet, and we have
rudimentary descriptions of life. A definition of life
proposed by Macklem and Seely; is

‘A self-contained, self-regulating, self-organizing,
self-reproducing, interconnected, open
thermodynamic network of component parts which
performs work, existing in a complex regime which
combines stability and adaptability in the phase
fransition between order and chaos, as a plant,
animal, fungus, or microbe.” (1)

The description between order and chaos is
entropy. | personally prefer the mathematical definition
by physicist Erwin Schrodinger (1944), "What Is Life?
The Physical Aspect of the Living Cell".

“How would we express in terms of the statistical
theory the marvelous faculty of a living organism, by
which it delays the decay into thermodynamically
equilibrium (death)? We said before: It feeds upon
negative entropy', attracting, as it was a stream of
negative entropy upon itself, to compensate for the
entropy increase it produces by living and thus to
maintain itself on a stationary and fairly low entropy
level. If D is a measure of disorder, its reciprocal, I/D,
can be regarded as a direct measure of order. Since
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the logarithm of I/D is just minus the logarithm of D,
we can write Boltzmann's equation thus:

-(entropy) = k log (I/D).

Hence the awkward expression 'negative entropy'
can be replaced by a better one: entropy, taken with
the negative sign, is itself a measure of order. Thus,
the device by which an organism maintains itself
Stationery at a fairly high level of orderliness (= fairly
low level of entropy) really consists continually
sucking orderliness from its environment”. (2)

Statistical entropy described by Boltzmann was
used to explain gas molecules in a container and the
thermodynamic principle of entropy was used by Carnot
to explain the efficiency of steam engines. Negative
entropy providing order was introduced by Schrédinger.
Further development using energy to provide order has
not been advanced. Biology illustrates transient reprieve
from chaos. Although chaos is the direction of the
universe, transient reprieve from chaos can be seen
everywhere with stars being born from star destruction.

Health is maintenance of order The mechanism
of maintaining order is the subject of this paper with
emphasis on the organ of negative entropy - the
lymphatic system. Processes providing negative
entropies to maintain order are:

1. Utilize environmental energy to combat chaos
(process energy sources - food)

2. Remove metabolic debris (take out the garbage)

3. Adaptation to the environment to maintain
homeostasis (dry land requires salt and water
management, calories sources changes — protein,
fat, carbohydrate)

4. Protection from the environment, invaders,
predators, identify self-versus non-self (fight to stay
alive)

5. Repair broken parts by aiding stem cells to
differentiate and reach their targets (repair battle
wounds and replace aging cells) - Electromagnetic
information management targets and replaces cells.

Disease is failure to perform the 5 processes
listed. Chaos wins the battle when these processes falil,
and the organism reaches maximum entropy of room
temperature. The lymphatic system performs all the 5
processes and should be considered the organ of
negative entropy.
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[I. PRrOCESSES OF NEGATIVE ENTROPY WITH AN
EvorutioNary ViEw

The five processes can be traced with an
evolutionary view. When individual cells became a
community of cells, life had to obtain energy, remove
metabolic byproducts, maintain homeostasis with the
environment, protect the colony from foreign invaders,
and assure persistence by devoting energy to
reproduction (83 — 5). Insects evolved early before
mammals shortly after moving from water to land
habitat. These segmented species were the first to
incorporate the immune system with a circulatory
system. The system is an open system supplying
nutrition to cells, removing metabolic debris, providing
protection from environmental threats and hemocytes to
repair damaged cells (6). The open circulatory system
fulfills all the processes required to maintain order.

Segmentation of insects was an advantage
decreasing the steps required to evolve into a complex
organism (7). New species composed of similar
segments had an advantage developing slightly
different characteristics of individual segments to benefit
the organism. In more complex organisms the
evolutionary steps would be nearly impossible.
Manipulation of genetic code by point mutation directed
by environmental advantage is unlikely to result in a
complex immune system within current time constraints.
The lymphatic system, the segmented evolutionary
ancestor of the insect hemolymph is incorporated into
nearly all species suggesting the entire system has been
shared and refined.

A proposed chimeric evolution incorporating
entire systems would speed evolution explaining why so
much of the genic code is shared (8). Insect hemolymph
can still provide valuable insight in the study of the
human lymphatic system. Humans likely share a
chimeric relationship with arthropods. Considering the
proposed evolution from insects, the human lymphatic
system likely has segmented properties.

[1I. RELEVANCE OF LYMPHATICS IN ORGAN
SYSTEMS TO MAINTAIN LOW ENTROPY

The human lymphatic system is difficult to
visualize limited to swollen limbs. Previously, the
existence of lymphatic circulation in organs, blood
vessels, and especially the brain was not appreciated.
Embryology of the lymphatic system is different from
arteries and veins (9). Neglecting the role of lymphatics
in specific organ systems was a result of information
deficit. Magnetic Resonance Imaging (MRI) viewing free
water in interstitial space is an indirect measure of
lymphatic function. Understanding the role of the
lymphatic system in the context of reducing entropy by
the 5 processes allows conjecture of their importance in
health of organ systems. Enhancing lymphatic functions
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to lower the entropy of the individual has potential for
extending biological age.

a) Gastrointestinal Systern

All energy enters through the oral cavity from
the environment including invaders. The unutilized
energy substrate is removed by the cecum. Eating,
obtaining nutrients and energy, is the most inflammatory
daily process determining the microbiome. The intestinal
system has a rich lymphatic network to transport these
nutrients and serve as a gatekeeper preventing invaders
from harming the collection of cells we call human. The
gut hormones have influence on the lymphatic system
(10). The lymphatic system, besides transporting
nutrients, is the immune system, providing protection
from environmental invaders (negative entropy). This
function of immunity is also responsible for unchecked
inflammation causing disease (positive entropy). Hs-
CRP (high sensitivity C-Reactive Protein) is a biomarker
reflecting  systemic  inflammation.  An  unhealthy
microbiome activating unchecked inflammation is
measured by the biomarker CRP. CRP is evolutionary
conserved and is crucial to immune function (11). CRP
exists in two forms, a pentameric and a monomeric form
explaining how it can function in both disorder (positive
entropy) and influence repair (negative entropy) (12).
This biomarker has a mortality prediction. CRP
depending on its form can have positive or negative
influence on the lymphangion both causing and
resolution of interstitial edema and inciting and
resolution of inflammation.

Hypertension, a risk factor, can be related to
homeostasis of environmental salt and water. The
endothelium of lymphatics can store excess sodium
(13,74). If this system fails intravascular volume
increases blood pressure. Lymphatics are in blood
vessel walls and contribute to lipid deposition,
inflammation, repair. Failure of these arterial wall
lymphatics will harden the arterial wall increasing pulse
wave velocity, a powerful predictor of mortality and
systolic hypertension.

Hormones produced by the gut have significant
control of lymphangion function.  Sodium-Glucose
Transport Protein 2 (SGLT2) Inhibitors, glucagon-like
peptide 1 (GLP-1) agonists have impacted patient care
in means beyond current explanations with the most
likely explanation of Lymphangiontrope an enhancement
of removal of interstitial fluid and anti-inflasmmatory
effects.

b) Kidney

Homeostasis of flud and electrolytes,
stimulating hematopoiesis, removing metabolic by-
products are processes of reducing entropy. The kidney
has a network of lymphatics maintaining tissue fluid in
an organ responsible for the body’s maintenance of this
same fluid. Kidney swelling occurs in heart failure when
pre-load increases. Kidney swelling also occurs in
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inflasnmatory states. If the lymphatics have dysfunction,
kidney swelling will decrease its filtration rate with an
increase in creatinine. Chronic kidney disease is
associated with albuminuria representing Lymphatic
dysfunction.

Sodium-Glucose Transport  Protein 2 (SGLT2)
Inhibitors  help decongest the kidney, reduce
albuminuria, and remodel the cardiovascular system
(15). The gut hormones glucagon-like peptide 1
(GLP-1) agonists have positive effects on the
lymphatic system (16). Both reduce the biomarker
Hs-CRP and increase the function of circulating
progenitor cells.

c) Lungs

The lungs have a rich network of lymphatics due
to the lungs being exposed to the environment full of
potential invaders. Inflammatory markers of CRP and
Procalcitonin are indictors of infection (17). Smoking
introduces antigens that further increase inflammation.
The chest X-ray remains the most reliable evidence for
failure of lymphatics to remove interstitial edema.

d) Heart

The heart is central in the closed circulatory
system. The lymphatics of cardiac structure are poorly
studied. The pathological condition of Tako Tsubo
syndrome  suggests the segmented disease
presentation is consistent with the segmented
distribution of lymphatics. The proposed mechanism is
a regional reduction in the Lymphangion function with
tissue accumulation of fluid. After recovery of
lymphangion function the tissue edema is removed
restoring cardiac function to normal. Pathophysiology
remains elusive (18). The heart has metabolic demands
with associated increased entropy. Lymphatics are
crucial to combating chaos. The heart produces
natriuretic peptides that are the most effective stimulus
to lymphangion function. The heart signals peripheral
lymphangion to compensate for a failure of the closed
circulation by increasing the function of the open
circulation.

The ultimate therapy for cardiac dysfunction is
injectable Brain Natriuretic Peptide (BNP) with a
neprilysin inhibitor. In fact, this therapy would aid any
disease process of impaired lymphatic function due to
lymphangiontrope of BNP. BNP increases the frequency
and amplitude of the lymphangion (19). Injectable BNP
with a neprilysin inhibitor is not a current therapy.
Angiotensin receptor blocker with a neprilysin inhibitor is
an approved therapy but relies on the patients intrinsic
BNP. If the intrinsic BNP is not a functional therapy (BNP
resistance) the therapy may fail.

e) Blood Vessels

Endothelium, the lining of blood vessels has the
greatest representation of cell type in the human body.
Risk factors reduce the number of circulating endothelial

progenitor cells. Lymphatics are also composed of
endothelial cells and supply a rich network to the blood
vessels as noted above in hypertensive subsection. The
system helps repair endothelium by transporting
progenitor cells and removing senescent cells.
Lymphatics also transport lipids and inflammatory cells.
Atherosclerotic  progression and regression are
governed by this system under the influence of
environmental diet and inflammation. Health is
maintenance of good endothelial function supplied by
the organ of negative entropy the Lymphatic system.

) Brain

High metabolic activity supported by high blood
flow and increased oxygen extraction make the brain a
highly entropic organ. The amount of negative entropy
used to maintain a memory over many years is high and
maintenance of memory is poorly understood. Some of
the systems which help maintain low entropy are the
blood brain barrier to limit foreign invaders, a rinsing
supply of cerebral spinal fluid and a glymphatic system
to remove the metabolic products (20). Sleep is
necessary to enhance lymphatic function. During sleep
the brain shrinks in size, increasing glymphatic flow and
cerebral spinal flow. Sleep allows reordering of brain
function (21). The glymphatic also helps repair cellular
senescence by progenitor transport. The Lymphatics
role in brain diseases was discussed in a paper
Lymphatics: Future Perspectives Unrealized Potential
(22). Those concepts are repeated with an entropic view
and further propose novel therapies for brain diseases
including schizophrenia, depression, anxiety, and
Down’s Syndrome. All these conditions have biomarker
evidence of increased inflammation and therefore
reduced glymphatic function (23-29).

i. Down’s Syndrome

Down’s syndrome trisomy 23 is a congenital
condition. The chromosomal addition, 47 total,
increases the entropy of these patients resulting in
shortened life spans. In addition to chromosomal
entropy these patients are born with increased
inflammation as evidenced by elevated Hs-CRP,
increased at birth remaining elevated throughout
lifespan and contribute to early mortality. The higher the
biomarker of Hs-CRP the greater the intellectual deficits
(80). Inflammation increases the entropy of the brain by
reduced glymphatic removal of waste products. Down’s
Syndrome represents glymphatic dysfunction of the
brain inhibited by CRP with failure to eliminate
byproducts of brain metabolism increasing the entropy
of the brain. Schizophrenia, depression, anxiety, also
have an elevated biomarker of CRP and again the
mechanism of brain dysfunction is proposed as
glymphatic dysfunction. If therapy can be administered
that reduces inflammation and reduces the biomarker
Hs-CRP, glymphatic function will improve with
preservation of learning, intelligence, and improvement
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of well-being. There are ethical concerns treating infants
with their inability to give consent. The therapies for
infants will need to be low risk therapies to justify their
use to prove this hypothesis. Therapies for mental
illness in adults can be more easily tested with therapies
known to reduce CRP.

ii. Brain Remodeling versus Neurotransmitter Theory
Until recently, the glymphatic system was not
recognized. Over the last 120 years receptors and
proteins known as neurotransmitters have been
discovered (37). This knowledge ushered in
pharmacological therapies for brain diseases. The
disconnect in the therapeutic response of the
neurotransmitter theory is the time frame needed for
recovery, estimated to be 6 to 8 weeks. If it was truly a
deficit of neurotransmitters the ailment would only take
hours to correct. Improvement over 6 to 8 weeks
suggest remodeling of brain structure is required.
Serotonin, Dopamine, Histamine increase the amplitude
and frequency of the Lymphangion (79,32). The
suspected benefit of these neurotransmitter drugs is the

negative entropy provided by improvement of
glymphatic function and brain remodeling.

g) Biomarkers of Lymphatic Failure

Failure to maintain order in any of the organ
systems will result in increasing entropies with a
reduction in lifespan. Table 1 summarizes organ
systems dysfunction due to lymphatic failure by risk
factors and biomarkers. Albuminuria, Hypertension,
elevating creatinine, infiltrates on chest x-ray, rising Brain
Natriuretic Hormone BNP, reflect failure to manage
interstitial fluid. Hs-CRP, Cystatin C, Procalcitonin reflect
aberration in the inflammatory system. Circulating
progenitor cells, troponin are markers of repair and
destruction respectively. The lymphangion is a source of
troponin in addition to the heart (33,34). The source of
troponin in serious medical conditions is likely from the
lymphangion and not the heart. The lymphatic system
functions in taking out the garbage, managing
inflammation and repair fulfilling the 5 processes.
Elevated troponin representing dysfunction of the organ
of negative entropy has dire outcomes.

Table 1: Organ Biomarkers/Risk Factors of Lymphatic Dysfunction

Organ Biomarker/Risk Factor
Gastrointestinal Hs-CRP
Hypertension
Albuminuria
Kidney Creatinine
Cystatin C
Chest X-Ray
Lungs CRP
Procalcitonin
Heart Natriuretic pgptides
Troponin
Blood Vessels Circulating Progenitor cells
Brain Hs-CRP

IV. NEeGATIVE ENTROPY - A SHIFT TO BioLoGicAL
RepaiR =THERAPEUTIC OPTIONS PROPOSED

A shift in biological therapeutics toward
modification of inflammation is actively under
development after a very slow beginning. An additional
shift to repair mechanisms in biology is still only a
glimmer of hope. Both therapeutics are necessary to
prolong disease free aging. Repairing organs and the
entire organism is necessary to maintain a low entropic
state. It is estimated the cell turnover rate is 330 billion
cells per day (35). Failure of repair will increase entropy
and shorten lifespan. Currently, therapies to enhance
repair are nonexistent. Negative entropy requires both
repair of senile and damaged cells and controlling
inflamsnmation; responsible for removing those cells and
paradoxically killing cells under other circumstances.
Again, the lymphatic system’s role in both processes
emphasize the statement lymphatics are the organ of
negative entropy.

© 2025 Global Journals

Positive lymphangiontrope is an invented term
defined as an increase in the amplitude and frequency
of the lymphangion secondary to an intervention. The
intervention may be pharmacological, mechanical or
electromagnetic. Pharmacologic study in animals has
been in mesenteric vessels and is summarized by
Russel (32). There is also some confusion in these
interventions since there seems to be occasional
opposite responses of the lymphangion and the
conductance ducts. The lymphangion is a work horse
operating at the tissue level. The ducts tone will affect
diastolic flow and is sensitive to the preload of the
closed circulatory system. Examination of therapeutic
options will be limited to increasing lymphangion
function and ignoring the effect on conductance
vessels. Lymphangiontrope should also be measured
by the efficiency of directing progenitor cells and
management of inflammatory responses.

Positive lymphangiontrope, negative entropy,
can be inferred from studies in rat mesenteric vessels
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with visual measures of lymphangion amplitude and
frequency and transport of cells. Older rats have a
reduction in lymphangiontrope (36), suggesting the
increasing entropy of aging is due to decreasing
lymphangiontrope. Activation of T cells, B Cells,
cytokines, and antibody management are an additional
function of the lymphatic system. The sum of these
processes is very complex. The results of these
processes can be integrated into mortality outcomes.
Clinical trials with a reduction in mortality represent the
process of negative entropy implying a favorable impact
by lymphatics role in inflammation and repair.

All the moving parts of the lymphatic system are
difficult to study but can be seen as lifespan. In disease
states clinical trials demonstrate a mortality benefit
increasing lifespan. Studies with interventions in healthy
adults for the purpose of extending life are few. Risk
factors in a healthy population predicting future disease
states reducing lifespan have been studied. Biologic
age is reduced by risk factors, poor lifestyle, adverse
biomarkers of inflammation and repair (37). Figure 1
used with permission shows the odds ratios ranked in
order of importance of relative all-cause mortality. The
lower the ratio, the shorter the lifespan, the greater the
positive entropy of the biomarker. The odds ratios from
their sources had appropriate confidence intervals and
were statistically significant. A reduction in biological
age reflects increasing entropy. Medications and
interventions moderating risk factors have mortality
benefit suggesting the intervention had negative
entropy.

© 2025 Global Journals

Global Journal of Medical Research ( B ) XXV Issue [ Version I E Year 2025



Global Journal of Medical Research ( B ) XXV Issue I Version I m Year 2025

ENTROPY AND THE LYMPHATIC SYSTEM, A NEW MODEL WITH THERAPEUTIC POTENTIAL

Aging and the Cardiovascular System

ﬂﬂm
ki

Bsologlcnl Age Actual Age
Biological Age

o

Gy b et 5 True Age

Contributors to Increased Biologic Age
Years of Life Lost to Modifiable Risk

Order of Importance

Bio Marker / Risk Factor 0Odds Ratio
All-Cause Mortality
Pulse Wave Velocity A6
Glucose Intolerance 3
Six-Minute Walk distance =414 to <29
1.0 to .37
Smoking A7
Hypertension 57
Circulating Stem Cells Bl
Waist Circumference .60 —-men
b4 - women

ECG Findings

RAE 67
LAE 63
LVH 53
Hs-CRP > 2.0 T
Frailty B4 —men
B8 - women
Number of Co-Morbidities 89 — men
1.0 - women
Coronary Artery Calcium =400 9
Short Sleep <7 9
Cholesterol 9

Fig. 1: Contributions to Biologic Age with permision Houck P. The Era of Risk Factors Should End; the Era of Biologic
Age Should Begin. Hearts. 2025; 6(1):2. https://doi.org/10.3390/hearts6010002 The lower the odds ratio the greater
the impact of entropy due to biomarkers and comorbidities
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V. MODEL OF HEALTH AND DISEASE

Inflammation and repair are represented by Hs-
CRP and circulating progenitor cells. The biomarkers of
elevated Hs-CRP and reduced circulating progenitor
cells have an odd ratio of .7 and .61 respectively from
Figure 1. Both biomarkers are also dependent on risk
factors. Both biomarkers reflect inflammation and repair
and are a predictor of reduction in lifespan. The other
biomarkers of a reduced lifespan are seen in Figure 1.
can also be related to inflammation and failure to repair
or remodel. Smoking, hypertension, metabolic
syndrome of diabetes, and waist circumference is linked
to stress on the lymphatic system.

A model of health and disease was previously
presented (38). This model considers health when
regeneration and degeneration are balanced by the
moving fulcrum controlled by inflammation. The model

Negative Entropy
Incraased Circulating Stem Cells

Exercise

HMG Codt reductase inhibitors

Insulin

Growth Hormone
ineralocorticoid receptor

GLP-1 agonist

Exercise Weight Loss
HMG CoA Reductase Inhibitor
Colchicine ACEVARBIARNI
Anti-Platelet/isa SGLTZ Inhibitors
GLP-1Inhibitors  Canakinumeb
Beta blockers Ezetimibe

EECP Insulin deficit
(Estrogen Hypertension

ARB/ACEI

SGLTZ Inhibitors?

[Cmmice] = A\ dm—

Inflammaticn H-CRP
Lymphatic function

demonstrates the importance of the immune system in
both proliferative diseases such as cancer and
degenerative diseases such as age and mental illness.
Diabetes | is a degenerative disease due to insulin
deficit, whereas Diabetes Il is aproliferative disease due
to insulin excess. The fulcrum is controlled by lymphatic
function. Lymphatics also participates in circulating
progenitor cells. Figure 2 is a further refined model
emphasizing positive and negative entropy with
interventions  that modify progenitor cells and
inflammation in both positive and negative manners.
Medication intervention reducing all-cause mortality by
modifying Hs-CRP and circulating progenitor cells is
seen in Table 2. The odds ratios from the reference have
appropriate confidence intervals and were statistically
significant. Some of the interventions are listed under
both circulating stem cells and a reduction in Hs-CRP
and are noted by ftalics.

Inactivity
Age

Smoking
Diabetes

Hypertension

Smoking

Obesity
Surgery
Cancer
Inflammatory
Conditions

Infections
Diabetes
Immahility

Fig. 2: Model of Health and Disease Balancing Positive and Negative Entropy by Lymphatic Function
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Progenitor Cells)

Table 2: Odds Ratio of All-Cause Mortality of Medications Modifying Inflammation (Hs-CRP) and Repair (Circulating

. . o o Absolute
Inﬂamlmat|on/Repa|r Modifying Me@cahons Mortality Odds Reference
Biomarkers Interventions .
Ratio
Exercise .68 (39)
HMG CoA reductase .86 (40)
inhibitors
Mineralocorticoid receptor ) (41)
antagonists '
Circulating Progenitor Cells Estrogen under 60 61 (42)
over 60 1.03 (42)
ARB/ACEI 98 (43)
SGLT2 Inhibitors? 75 (44)
GLP-1 Agonist .88 (45)
Exercise .68 (39)
Weight Loss -85 (46)
Statin 86 (40)
Colchicine 1 (47)
ACEI/ARB 98 “3)
ARNI 66 (48)
Hs-CRP
Continued below SGLT2 Inhibitors 75 (44)
GLP-1 Agonist .88 (45)
Mineralocorticoid receptor 82 (41)
antagonists
Canakinumab .66 (49)
Ezetimibe post MI 77 (50)
VI. DIsCUSSION HMG CoA Reductase Inhibitors,
Mineralocorticoid ~ receptor  antagonists,  SGLT2

Messages from Figure 1, 2, and Table 2 reveal
lack of exercise will decrease circulating stem cells and
increase the inflammatory state. As the distance of six-
minute walk decreases, frailty increases, obesity and
metabolic syndrome become further manifestations
increasing Hs-CRP. The lack of exercise as measured
by the six-minute walk is a powerful predictor of short-
term survival. From Table 2. The odds ratio of total
absolute mortality for exercise is .68, the best of all the
interventions. Exercise is clearly needed for enhancing
lifespan and improving lymphatic function. Diseases of
the brain a failure of glymphatic function should be
treated with exercise as a primary modality.

© 2025 Global Journals

Inhibitors, GLP-1 Agonist, also are listed as agents that
reduce Hs-CRP and increase circulating stem cells with
improvement of lifespan. These agents are favorable to
the lymphatic system and should be considered in brain
diseases and other diseases of reduced repair and
inflammation regardless of a medical condition
warranting their use. This statement is bold reflecting
achange of direction in medical therapeutics from
observation, trial and error to utilization of predictive
models to repair a malfunction.The use of these
medications is to treat the organ of negative entropy -
the lymphatic system to maintain good health.
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Estrogen, highlighted by red outline in figure 2
is confusing, having properties of both positive and
negative entropy increasing progenitor cells and
increasing Hs-CRP making it vascular friendly and
prothrombotic proinflammatory. Clinical trials failed to
elucidate a female advantage due to the use of fixed
dose estrogen. For the purposes of reproduction,
immunity is shifted during changes in cyclic estrogen.
The shift is necessary to immunosuppress the mother to
accept the father's antigens. T helper cell 1 (Th1) is
shifted to T helper cell 2 (Th2) altering the Th1/Th2
balance (57). This shift favors vascular repair explaining
the paradox. Previous clinical trials in estrogen failed to
elucidate the female advantage due to fixed dose
estrogen. It is time to reinvestigate the female advantage
using variable dose estrogen in the perimenopausal
period measuring Hs-CRP and circulating progenitor
cells in addition to clinical measures.

a) Negative Entropy

Entropy is the second law of thermodynamics —
if the system is irreversible the entropy of the system
and the environment increases. Statistical entropy
described by Boltzmann is a refinement but is limited
due to the complexity of systems. The mathematical
description represents disorder in all possible states. It
can be used to predict gas laws. Debate over the
concept of negative entropy raged during the time of
Schrédinger and continues. Negative entropy represents
the energy of a system to maintain or become more
orderly. Two cells becoming one requires energy
(negative entropy) and can be calculated. After
performing a step in a biological system, the next step
may have multiple possible outcomes. If the next
pathway is critical there will be carrier protein or energy
source directing to a successful outcome representing
negative entropy (52, 53). The entropy of a human
considers all the parts and how the parts can be
arranged. The number of parts is the primary driver of
entropy. The virome and microbiome, far out way the
number of cells in the human body. These tiny
inhabitants of the human body by numbers can cause
chaos. The evidence is in pandemics. The study of the
virome and microbiome should have priority due to their
ability to increase entropy. Systems to reduce entropy
are necessary to maintain order and extend lifespan.

Entropy can be a positive force seen in
favorable mutations selecting environmental winners —
evolution or can be devastating causing disease and
fatal consequences. Entropy can misfold proteins,
produce aberrant proteins with disease caused by
resistance. Drug discovery can be more efficient
considering statistical entropy. Improving the organ of
negative entropy can extend lifespan.

b) Desired Outcomes Generated by Entropy and the
Lymphatic System

B.1:  Appreciate lifespan is determined by negative

entropy provided by the lymphatic system.

B.2: The brain is a highly entropic organ maintaining
order with the glymphatic system.

B.3: Brain diseases should be treated by enhancing
lymphatic function, especially exercise.

B.4: Down’s Syndrome has a biomarker of therapy Hs-
CRP. Interventions during infancy and perhaps prenatal
reducing Hs-CRP should be explored — consider BNP.

B.5: Drug development should routinely study
lymphangiontrope in rat mesenteric vessels, measure
drug affect by Hs-CRP and their effect on circulating
progenitor cells.

B.6: Women'’s health advantage should study variable
dose estrogen.

B.7: A simple model of health and disease described as
progenitor cells balanced by the lymphatic system can
describe complex biology and offer solutions that are
obscured by complexity. A simple program can result in
complex behavior (54).

B.8: Injectable BNP with a neprilysin inhibitor should be
studied for lymphatic dysfunction, heart failure, and
especially brain diseases including Down'’s syndrome.

B.9: The relationship of the virome and microbiome to
Hs-CRP and circulating progenitor cells should be
studied.

VII. CONCLUSION

Entropy, a fundamental concept in physics and
chemistry, is not utilized in the study of biology. Biology
must obey the rules of entropy and for a period can
maintain order. The method of maintaining order can be
modeled by circulating progenitor cells and
inflasmmation controlled by Hs-CRP. The lymphatic
system supplies thisorder. Pleiotropic properties of
medications can be ascribed to lymphatic function of
negative entropy. Interventions providing negative
entropies with longer lifespans, include exercise, HMG
CoA Reductase Inhibitors, Mineralocorticoid receptor
antagonists, SGLT2 Inhibitors, GLP-1 Agonist. In the
future, search for therapeutic options should include
measurement of lymphangiontrope, Hs-CRP, and
circulating progenitor cells.

Future Directions

This paper presents simple rules and a simple
model to explain health and disease. These concepts
can be accelerated by proving the model. After
appropriate validation of the model, it can be used in
many scenarios to treat diseases that have no current
recommendations. An initial plan of study would be to
include measurement of progenitor cells, Hs-CRP
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inflammatory changes, and animal models to detect
changes of lymphangiontrope by intervention.
Understanding the model will lead to repair therapies
which will decrease entropy and extend lifespan.
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