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PNE]

» presents the new concept of the impact of
stress on health by emphasizing the
closeness between the psyche, brain, and
body systems,thus

* being the basis of a new discipline

Psychoneuroendocrinoimmunology
(PNEI).

« Demarin V, Toljan S et al 2020.




PNEI, which was first described in 1936, is the
study of the interactions between the psyche,
neural and endocrine functions and immune
responses.

 The aim of PNEI is to apply medical knowledge to the

treatment of different allergic, immune, autoimmune,
rheumatic, endocrine, cardiovascular, neurologic and
dental pathologies, among other disorders.

Epigenetic factors and major stresses from different
types of stimuli acting through distinct pathways and
neurotransmitters are highly involved in altering the PNEI
axis, resulting in the emergence of disease.

Bottacioli F, Bottacioli A, 2018.
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Vienna 1907- Montreal 1982

Man should not try to avoid
stress any more than he
would shun food, love or
exercise.

~ Hanas Seﬂ*e

KQuolespace.crg

Adopting the right attitude
can convert a negative stress

into a positive one.




Adaptation to Siress

(2) The sympathetic nervous
(1) The body begins to system prepares the body

for fight or flight.
perceive and be / \r '9 9

aware of stress. Alarm Fight-or-Flight

Return-to-Normal Exhaustion
(4) The parasympathetic \ » (3) The body becomes
nervous system is exhausted by its
activated, and the body reaction to stress.
returns to normal.

M Hans Selye’s General Adaptation Syndrome (GAS) theory proposes that four
stages are involved in adapting to stress.
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Robert Ader 1932 - 2011 PNI

History

P PP termof PNI- 1975
1932-2011 . .
Thereis alink between what we think
(our state of mind) and our health and
il s T our ability to heal ourselves.
'recbzr';viofw ;Eono It is possible that a state of mind or
prj’yChOSO‘?‘a' medicine at emotional state to affect the immune
ew York's University of

Rochester response that the systemis
responsible to keep the human body

healthy.

Robert Ader




Introduction

Psychoneuroimmunology (PNI), also called
psychoendoneuroimmunology (PENI), deals with the study
of the interaction between psychological processes and the
nervous and immune systems of the human body.

Until 1970, it was thought among the modern Western
medical community that immune system function without
any influence from any other parts or functions of body

Dr. Robert Ader in 1975 coined the term
Pyschoneuroimmunology to show that there exists alink | =

between the way people think and about their health. BEHAVIOR,

and IMMUNITY

BRAIN,




Such cross-talk among systems is dependent upon
feedback loops working to maintain homeostatic
equilibrium.

Environment
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Bruce Mc Ewen 1938-2020

cortisol — hypocampal structure changes- allostasis —allostatic load

The Human Brain Under Stress
Three Key Brain Areas Under Investigation

Prefrontal cortex

Decision making, working memory,
self regulatory behaviors: mood, impulses

Helps shut off the stress response

Amygdala
Hippocampus

Hippocampus

Memory of daily events; spatial
memory; meod regulation

Helps shut off stress response

Amygdala
Anxiety, fear;
aggression

Turns on stress hormones and
increases heart rate



Allostasis and the Epigenetics of Brain
and Body Health Over the Life Course
The Brain on Stress, JAMA Bruce McEwen,2017.

Allostasis means achieving stability through change — to maintain the homeostasis,
recognizing that “set points” and other bounderies of control may change with
environmental condition

Environmental stressors Maijor life events Trauma, abuse
(work, home, neighborhood)

Behavioral
responses
(fight or flight)

Individual
differences

(genes, development, experience) ’ (personal behavior—diet,
smoking, drinking, exercise)

> Physiologic 4
responses

Allostasis » Adaptation
v
Allostatic load
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The Bidirectional Gut-Brain Axis

The ability of the brain to The ability of the
influence the intestinal microbiota to influence
microbiota 7 brain, behavior, and mood

Perturbation of your
normal habitat via stress-

induced changes in
gastrointestinal: Activation of neural

pathways to the brain
Physiology

Epithelial function =
Activation of musosal

Mucin production ‘ immune responses

EE cell function /'
Microbiota-

Motility gut inter P":/ Production of metabolites

that directly affect the CNS
Release of

Neurotransmitters

Grenham S, Clarke G, Cryan JF, Dinan TG. B gut-microbe communication in health and disease
Front Physiol. 2011;2:94 Epub 2011 Dec 7. PubMed PMID 2969, PubMed Central PMCI
PMC3232439

rain.mmnt




Francesco Bottacioli




Bruce Lipton, PhD: The Jump From Cell Culture to

Consciousness
C.Gustafson,Integr.med.2017

* Epigenetics - How your mind can
reprogram your genes

<







* Diseases are the result of an alteration at the
bio-psycho-social level that can indicate lifestyle
changes (circadian rhythm) that should be made
In addition to appropriate medical management
and treatment.

 Emotions and stress significantly affect health

and one’s susceptibility to a pathology, as well
as one’s ability to recover from an illness.



Vida Demarin Sanja Toljan
i suradnici

KLINICKA
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MUNOLOGIJA




headaches
frequent infections
taut muscles
muscular twitches
fatigue
skin urmitauons

breathlessness

loss of confidence
more fussy
irritability
depression
apathy
aliecnation
apprehension

worrying
muddled thinking
impaired judgement
nightmares
indecisions

negativity

hasty decisions

accident prone
loss of appetite
loss of sex drive
drnnking more
INSOMNia
restlessness

smoking more

Behavior



How does chronic stress affects our
health?

* The bodily changes that happen during
moments of stress can be very helpful
when they happen for a short time.

* But when the response is drawn out for a
long period of time, producing too many
stress hormones can affect our health. The
long-term effect of chronic stress (called
allostatic load) causes wear and tear on
the body.




Modulate
cytokines

Reactivation
of latent
viruses

Reduced NK
cell activity

Decreased
antibodies

Reduced
lymphocytes

Decreased
helper/
suppressor
ratio




Stressor

Hypothalamus

releasing hormene
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Peripheral blood

Nature Reviews | Immunology




Psychological Stress and the Human Immune System:A

Meta - Analytic Study of 30 Year of Inquiry,
Segestrom SC, Miller GE, Psychol Bull 2004.

Impact of stress on the immune system

Acute stressors can lead
to an upregulation
(increased strength) of
natural immunity

Chronic stressors can
lead to downregulation

Sergerstrom & Miller (2004) of the immune system

conducted meta-analysis
and concluded that stress
can strengthen natural immunity




Current Directions in Stress and in Human Immune

Function
Morey JN et al, Curr Opin in Psychol 2015.

Psychological stress can dysregulate the human
Immune system

Stress can impact immunity differentially across
Individuals and contexts

Recent work in this area has made strides
towards elucidating these differences

Future work holds promise for reducing stress's
effects on physical health

Stress — Eustress und

Distress




Cytokine secretion responsiveness of lymphomonocytes
following cortisol cell exposure: Sex differences

Da Pozzo E et al, PLOS ONE 2018. m

« Anti-inflammatory cytokines, IL-4 and IL-10, did not
change in male cells and increased in female cells.
Interestingly, kynurenine levels were higher in female
cells than in male cells following cortisol stimulus.

* Obviously,cortisol differently affects male and female
lymphomonocytes, shifting the cytokine release in favour
of a pro-inflammatory pattern in male cells and an anti-
inflammatory secretion profile in female cells, opening
the way to study the influences of other stressful factors
Involved in the neurohumoral changes occurring in the
response to stress conditions.



A Possible Change Process of Inflammatory Cytokines in
the Prolonged Chronic Stress and Its Ultimate Implications

for Health
Rui Tian et al, Scientific World Journal 2014

« Additionally, the inflammatory cytokines mediate
a negative feedback regulation on themselves.

« Collectively, these regulations may increase the
proinflammatory cytokines while decreasing the
anti-inflammatory cytokines. This may further
activate NF-kB and increase the proinflammation
cytokines, which in turn reduce the inflammatory

responses, contributing to various diseases.



A Possible Change Process of Inflammatory Cytokines in
the Prolonged Chronic Stress and Its Ultimate Implications

for Health, Rui Tian et al
Scientific World Journal 2014




A Possible Change Process of Inflammatory Cytokines in
the Prolonged Chronic Stress and Its Ultimate Implications

for Health, Rui Tian et al
Scientific World Journal 2014
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PNEI and Longevity
Healthy Aging Research 2018. Cavezzi A et al

Depression
ENDOCRINE T
SYSTEM Emo:r'onar D-fsfress
nsomnia

STRESSOR

v-:.. A, z')',
\{_‘ [ LOR C -
@ ¢ ¢ ’)

b \ Q.
P g 7?1
o o

%
@,
C ’r kines
Neuropep h des

Inflammation
Allergies Adrenal
Infection Gonadal
Pain Etc.




The exposome:from concept to utility
Intern Journ of Epidemiology 2012. Chris Wild

HERIOT
WATT

UNIVERMTY

The Exposome... b

The exposome is composed of
every exposure to which an
individual is subjected from
conception to death.

It comprises:

* processes intemal to the body such as
metabolism, gut microflora, inflammation... Chrig Wid
external exposures including infectious agents, chemical
contaminants, diet...
social, economic and psychological influences.

Wid, C. P. (2012). The exposame: from concept to utlity.

Intemabonsl Journsl of Epidemiology. 41(1). 24-32




The exposome: from concept to utility
International Journal of Epidemiology 2012, Wild Ch. P.

General external

Social capital, education,
financial status, psychological
and mental stress, urban-rural
environment, climate, etc

Internal peqlflc e_xterna

_ Radiation, infectious
Metabolism, endogenous agents, chemical
hormones, body contaminants and
morphology, physical | *environmental pollutants,
gctwnty, gt}t mngrpflora, diet, lifestyle factors (e.g.
inflammation, lipid tobacco, alcohol),
peroxidation, oxidative occupation, medical
stress, ageing etc | interventions, etc




The Exposome and the Medicine of the Future

Neolife 2021. Débora Nuevo

 The exposome is defined as the set of non-
genetic factors to which we are exposed
throughout our lives and which condition our
state of health and disease.

 The WHO estimates that approximately 25% of
diseases are related to these non-genetic
factors, which could be avoided. Therefore, it
provides extremely valuable information in the
design of preventive, diagnostic, and therapeutic
strategies in the medicine of the future
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Implications of the exposome for exposure science
J Expo Sci Environ Epidemiol,2010.

Rappaport, S.
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Using exposomics to assess cumulative risks and promote

health
Environ Mol Mutagen 2015, Smith TM et al

* Under the exposome paradigm all
nongenetic factors contributing to disease
are considered to be 'environmental’
including chemicals, drugs, infectious
agents, and psychosocial stress.

 \We can consider these collectively as
environmental stressors. SAHE e
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Using exposomics to assess cumulative risks and promote

health
Environ Mol Mutagen 2015, Smith TM et al

* Exposomics is the comprehensive
analysis of exposure to all environmental
stressors and should yield a more
thorough understanding of chronic disease
development.

* We can operationalize exposomics by
studying all the small molecules in the
body and their influence on biological
pathways that lead to impaired health.



Exposomics




The Exposome — a New Approach for Risk Assessment

Altex,2020. Sille FCM et al
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The Psychoexposome: A holistic perspective beyond health

and disease
Psicothema 2018.,Colomina MT et al.

« The concept of the exposome has emerged as a new
strategy for studying all environmental exposures
throughout an individual(s life and their impact on
human health.

* To propose the term Psychoexposome in line with the
concept of the exposome from the field of environmental
sciences.

« Psychology may take advantage from both exposome
and omic sciences to create an integrated
psychoexposome approach that may help in deciphering
the etiology of psychological disorders and improving

people's mental health.



Pred kraj mali test:

Kazu da Cete promatranjem ovih slika
jednostavno ustanoviti kolikoj ste
koliCini stresa izlozeni.

Sto ste vise pod stresom to ée vam se
slike vise Ciniti u pokretu.
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MIND & BRAIN

61st International Neuropsychiatric Congress
May 26-29,2022
Pula - Croatia

www.pula-cong.com
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32nd Summer Stroke School
Healthy Lifestyle and Prevention of Stroke and Other
Brain Impairments
June 6th-10th, 2022.
www.croatianstrokesociety.org




