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e DEFINIZIONI

1 PApovy

Attivita fisica: qualungue sforzo esercitato dal sistema muscolo-scheletrico che
si fraduce in un consumo di energia superiore a quello in condizioni di riposo

Esercizio fisico: € una sottocategoria dell’ attivita fisica. Esso e pianificato,
strutturato, ripetuto e finalizzato al miglioramento o mantenimento di una o piu
componenti della Fithess

Attivita sportiva: comprende le prime due ma in situazioni compe’ri’rive O non
competitive ma strutturate e sottoposte a regole ben precise. E codificata in
modo tale da essere riconosciuto e riconoscibile da tutti per regole e

meccanismi, ai quali si fa riferimento per la sua pratfica in contesti ufficiali o non
ufficiali.

Dasso NA. Nurs Forum. 2019 Jan;54(1):45-52
WHO. Global recommendations on physical activity for health. 2010
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Definizioni

Antecadents

Ahl“h'
Environ
Motivation

Exercise

Attributes

Planned

Structurad
Repetitive
Putposeful

Negative consaquences

¢ Injuries which resultin
financial and work lass

* Dehydration

* Possible negative CV
effects such as a-fib

Positive consequences

¢ Improves haalth
¢ Redoces chronic disease
¢ |ncreased muscular
strength
* Increased flexibdity
* Improves
improves mood

Paoli A. Dasso NA. Nurs Forum. 2019 Jan;54(1):45-52
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i EFFETTI ESERCIZIO
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Effetti esercizio
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Effetti esercizio

Resistance Training

Lasha
Talaokhadze
Height 197 cm
weight 168,65 kg

World Records
Snatch 220 Kg
C&J 264 Kg
Total 484
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Effetti esercizio
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Effetti esercizio
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Effetti esercizio
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CHE STRESS!

Hans Hugo Bruno Selye,
Vienna 26 Gennaio 1907
Montreal 16 Ottobre 1982
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sercizio fisico e stress
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“Se un organismo ¢ danneggiato da un
agente nocivo aspecifico (es. freddo, agenti
chimici, esercizio fisico eccessivo), appare
una sindrome (un insieme di sintomi) tipica.
Questa sindrome ¢ indipendente dal tipo di
danno e rappresenta cosl una risposta in se,
generica.”

Paoli A.

n NATURE Juoav 4, mew

(11 I e ol o b Boms el Bgad
wdeew wedoen, AR sl smbagn, o »
mokew Bor Duoes sloowsdnes Saea witen A fs
vty S (betng phonscrem, s g of g
pemb ot beha plars i el w memegaios of
Phmdar famrn byt ool 1) A ppeenone of &
wdd Hewwren wmvomend o e e “d
vmowdon by Ahe cptopinan, w8 s o 8
rehatan of Sw vty B ooosegnis o & B
vharge wibh wmndisssn lemeeng sheorpie of
e 0 e preoss of view omgdsiin I e
speplane, whe'y wardeme tert! in (e @ poemrw
o sww paaton b by vrew] Hsspman wwerer i, sied
D hbmadp e wy e The gt and e Rigki
A il warease wl e gt . heh —— b
R e T b vl D w rwms
e e it wasew,

2 L mem of lhe ol whieh have oo
shduien, Uere wowm o bnodog of the oo, wab
Slras o Lyed mabmie et ettt -
Iewvam  sovmment  aslogem b b
Mol wdh welraskn of hamugdban)  Swae
Tt M baw geate adires Bgriher apein o e
Ardadin of Go bhom
U pansnin o s vhwtrdy wn o o wwd mes

I L

L L e e e e L L
maemd s b prodaind Al%e mheed maa e Wy
o N Boages Adsasy 2118 sdasn chisde, w
AT e boade.  The ool peis Ul s Sduew
Hape cateoned s Cuakly, Wil s endate it ot
10 [newninn aiviwmt Sy Lhe oo bydosns Re it
Dt et i A ibdag

1B e plennman s wdy be padeind with
L T | O e o T )
of el dowty

Tha rowcha o Ui smn o da s & Sw [ondwd
o e ebwve aangtent. Aathercuen Uy ahow
U Dapitmuin haw dyvid s mdy o speniad o of
poooml Jheciotersn (4 teee ol They reveal
Sodwrrmnn, & Ponlaneciad Jraporty o et lls
L L S R B g o P
domsamndy (8 1 ioAated o e partate Deige
of Mhw pevcgines

B Cammrrn

A Spedomm pootwond by Diverse Nosen Agmes
Barassntuin wn il sl Vsl ol e s
D e e e el
Apnde wals s saponrs b wid, segpal sgury
predasas of dpadd desh Sressidaw A e
v e s veean. 18 @ b,
ol dewn of e drgs (ebwale
Mgk e bmrpss, Betsadbhrde. el & Wpeal
ool ppes, the wvptens o whah am
bt of S bt o U g g apoal o
M pharsmcdopenl trpe of 1 (g cwgicand, sl
n{r—-.l PR 8 wepoiat U0 Aaisegs e Sk
e o e T T T
A Bt wage, S leowit A 1ha il by . e
Charvin Ml Sbvttied 6 ade of e I 0, mdoss,
L s s Hivwe | B ppomrninm of 7ot Lianw |
Ot armtan, aipotely (s the T /Twa ot buode
Ste e Al ity Vst | e
Podtdd mut joraede) Uuas et b

b |, Il of Sody terapemanre . Pemmsdion of wows
e ke dgoetiry et pansieindy In e
ooty wwll asmioe sl sppombang o of
worthnl Spoils and woweBe whoteme e e
shonmde i sl swmotions Nrpeemmds of Ve don
wongtabairme. vcoresed ebrymmtion sl sehes
oo, In pentiedaty sonore omme, fecel pporoeie of
e Srer et Geem dading o (e oysalies e
e aarvel

T S woeww] wage, Lagimaing 80 by alinr (b
Ppary. M adrmais s et anlegond A e
Mo el grevden, sl S medalery s heosalie
ol ghem reenaiimeibon | e onderna begoes b A
BPUEAL L et e apwrar s e ple daiy
W ANl s & eedemey  bemaade Ay dirke
[rw marhed b P prsw piplc peewd Dk

R e e e el S
C—w' anpmnbe wAR s —p- | g
e Ak e anberh v e hary ree prw badsn) o

il sl g ~ pod .
Tovens of im vvmart S T ——
preendes, wiveb ey b -

reww eprwily eeded By set seevEre s

W R i ik wiy snadl
hwow of S by v pohadivey skl Wi, e
N L Ty
port of e s age Ve sy ware. el P tnts
o ey vagass reamse prasiesdy b el e
WA Rt mdhmsnl bmalimnis. 4D & pive !
wwr bn b smmibe | bepenidag w0 T -
ot hmragog s d!, b s nmis oo Uods rade aree
—d ek AL v v sadie A e s
ke Dok hagn Shin phasn of subnsan g
pirdad an b bl oo of e guloan

Wi swmmdor At Aot shange b0 bt 1ttt povwion of
u proswsl diuve ol B hgan s when Aad3ady oom
rakd wdh & rrdewd deshes e Ueor b
& e gl dhisva mwbosd . B the wyodroe
wa whein s b gl & gt niaed ol oF
U Crgraiin Lo ddgts Bl 00 wim cousdions, i\
waght b bernanl U oroval adugtation « v’
b gt be swapured w0 ctber ol s »
b ks SR s o e ewmben o
bunae ek T gngasms of tha s resthos
vy wades e Do of Litnadon va ov ot o
Beniids ov Abdghpiete bk i I s thereloe b

v
o ee spareiim oA
e Ol sadotowe, wick Bep b
henrd frme W T odter Decharisly B
srpenl whwy, o by ot dewe Dy other owns, Ty
Mtk b that s o b prewdwed From o
Wi Ui shign 1omtion mpromn | M pmusd mepotss
of e wpnins 0 waak wali W Tapematen
b, AL el ondekn, ohe. W whah
Pohlasdid w0 matetant tuy e
ILarw S
Tt rtwwrd of Wie demderry
Mt 31 Unt ewssdy,
Waroal, Usmsle
War v

Eatimsoon of Farey Ay b Orgems Mishams

Fom the cosimbinm of the rodatlis Mty aile
G e, £ s ol e seot e b iind sheae
W s mewml ooy dsilis W et
rodaws. e il Bcownory, 1 W Ye camonm
) Vlaie oF dedite wadd 0 the thaoe
" o St U b the AtEietin Ol wot

nutex -



Esercizio fisico e stress

AGENT i 0 Q b Q The Story
(Physical, Chemical, Biological or Psychological entity) g i
| y ;
Specific effect I Nonspecific effect 2 ADAPTATION SY NDROMI}
(e.g. CO|d| insulin, (|e stressor, " 4 (TOLD AN THE PORM OF INFORMAL, HLLUSTRATED LECTURES)
virus, fear, joy) ! neuroendocrine, .
1 gastrointestinal) . e
1 HANS S5ELYE
BODY Outer o N
Inner conditionin conditioning
(e.g. genotype, 4— (e.g. nutrition, .
endocrine and environment,
immune systems) drugs)
Stressor = Stress = ACTA. NI
agent which causes stress the phenomenon (response) . HRDICAL PUNLISHER
:
Szabo et al. Stress. 2012 Sep;15(5):472-8 .
: o
S A
1
W v
N .
w ) - . -
Q[
% 'n\ K .,
'_ . ) 's.--
7
@ e o i
FHOCK COAPeT EN
SHOCx
STAGE :ALARM REACTION STAGE ¥ RESISTANCE STAGE = EXHAUSTION
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Box 4.1 Types of Stress
Positive stress

A personal challenge that has a satisfying outcome
Result: Sense of mastery and control

HEALTHY BRAIN ARCHITECTURE

Good self-esteem, judgment, and impulse control

Tolerable stress

Adverse life events buffered by supportive relationships
Result: Coping and recovery

HEALTHY BRAIN ARCHITECTURE

Good self-esteem, judgment, and impulse control

Toxic stress

Unbuffered adverse events of greater duration and magnitude
Result: Poor coping and compromised recovery

COMPROMISED BRAIN ARCHITECTURE
Dysregulated physiological systems

Seiler et al. "The impact of everyday stressors on the immune system and health." Stress
challenges and immunity in space: From mechanisms to monitoring and preventive

strategies (2020): 71-92.

Paoli A.

Result: Increased life-long risk for physical and mental disorders

CNS function _
e.g. Cognition Metabol_lsm

Depression e.g. Diabetes

Aging Obesity

Diabetes

Alzheimer's

Cortiso \
DHEA / \ » Inflammatory cytokines
Sympathetic — Anti-inflammatory cytokines
Parasympathetic Oxidative stress
Stress Challenges ;
Cardiovascular function and Immunity Immlune fU“Ct'O"k‘] t
e.g. Endothelial cell damage in.Space .9 | mmune enhancemen
Atherosclerosis 1” mmune suppression

From Mechanisms to

Monitoring and Preventive
Strategies

Alexander Choukér
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Esercizio fisico e stress

L'ESERCIZIO FISICO E UNA FORMA DI STRESS IN CUI
L’ADATTAMENTO DEL NOSTRO ORGANISMO SEGUE, IN LINEA
DI MASSIMA, LA SINDROME GENERALE DI ADATTAMENTO
DESCRITTA DA SELYE




Esercizio fisico e stress
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Esercizio fisico e stress

MODULAZIONE SISTEMA iz STRESS ECCESSIVO SUL
IMMUNITARIO g SISTEMA IMMUNITARIO

MIGLIORAMENTO UMORE o PEGGIORAMENTO UMORE
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Esercizio fisico e stress
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s SISTEMA

1 PApovy

IMMUNITARIO

Immunita Innata

*Prima linea di difesa: € sempre presente e pronta a
rispondere alle minacce.

*Meccanismi aspecifici: non distingue tra diversi
patogeni.

*Barriere fisiche e chimiche: pelle, mucose, succhi
gastrici, etc.

*Cellule fagocitiche: neutrofili, macrofagi, etc. inglobano
e distruggono i patogeni.

*Risposta inflammatoria: arrossamento, gonfiore, calore
e dolore.

*Citochine: proteine che orchestrano la risposta
immunitaria.

Immunita Acquisita

*Si sviluppa dopo l'esposizione a un patogeno.

*Specificita: e rivolta contro un patogeno specifico.

*Memoria immunologica: ricorda i patogeni incontrati in
passato.

eLinfociti: cellule B e T che producono anticorpi e mediano la
risposta immunitaria.

*Anticorpi: proteine che si legano ai patogeni e li neutralizzano.
*Vaccini: stimolano l'immunita acquisita in modo sicuro e
controllato.

L Paoli A.
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Sistema immunitario

innate immunity

Adaptive immunity

Nature Reviews | Cancer -
= _
1 Paoli A. l

Dranoff G. Nat Rev Cancer. 2004 Jan;4(1):11-22.
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Sistema immunitario

Humoral (antibody mediated) immune
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Primorac et al. Front Immunol. 2022 May 4;13:848582
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Chronic stress
Induction

Esercizio, stress, cervello e immunita | 7
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Leading Edge
Cell '

The Immune-Mind Connection

Saiyu Hang' and Jun R. Huh'.2*

'Department of Immunology, Blavatnik Institute, Harvard Medical School, Boston, MA 02115, USA

2Evergrande Center for Immunological Diseases, Harvard Medical School and Brigham and Women'’s Hospital, Boston, MA 02115, USA
*Correspondence: jun_huh@hms.harvard.edu

https://doi.org/10.1016/j.cell.2019.10.012

How does stress promote anxiety? In this issue of Cell, Fan et al. report that immune cells have a

direct role in this process. They show that chronic stress promotes mitochondrial fission in CD4*
T cells, causing increased synthesis of xanthine, which acts on the brain and induces anxiety-like
behaviors.

'

Anxioty tost
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Esercizio, stress, cervello e immunitd
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Esercizio, stress, cervello e immunitda

The hippocampus is the most
important (i.e., most obvious
and interesting looking)
structure in the limbic system,
a collection of brain structures
located on the inner border of
the neocortex that process
olfactory information, regulate
emotion and encode memory.

<13 Paoli A. Pedersen Nat Rev Endocrinol. 2019 Jul;15(7):383-392
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