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PNEI

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

equilibrium.



Bruce Mc Ewen 1938-2020

• cortisol – hypocampal structure changes- allostasis –allostatic load



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







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. 







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. 







Psychological Stress and the Human Immune System:A 
Meta - Analytic Study of  30 Year of Inquiry,

Segestrom SC, Miller GE, Psychol Bull 2004.



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



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

Da Pozzo E et al, PLOS ONE 2018.

• 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-κB 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



PNEI and Longevity
Healthy Aging Research 2018. Cavezzi A et al



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



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



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





Implications of the exposome for exposure science
J Expo Sci Environ Epidemiol,2010.

Rappaport, S.



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. 



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. 





The Exposome – a New Approach for Risk Assessment

Altex,2020. Sille FCM et al



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:

Kažu da ćete promatranjem ovih slika 
jednostavno ustanoviti kolikoj ste 
količini stresa izloženi. 

Što ste više pod stresom to će vam se 
slike više činiti u pokretu.

Nemojte zaboraviti da djeca ove slike 
vide nepomičnima!










