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DEFINIZIONI

Attivita fisica: qualungue sforzo esercitato dal sistema muscolo-scheletrico che
si traduce 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 competitive 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 pratica 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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EFFETTI ESERCIZIO
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Effetti esercizio
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Effettl esercizio
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Effettl esercizio: quale esercizio?

Resistance Trommg

Lasha
Talaokhadze
Height 197 cm
weight 168,65 kg

World Records
Snatch 220 Kg
C&J 264 Kg
Total 484
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Endurance Training

Eliud Kipchoge
Height 167 cm
weight 52 kg

World Records
Marathon 1h59'40" unofficial
30km 1h27'13"

Kelvin Kiptum
Height 180 cm
weight 65 kg

World record
Marathon IAAF 2n01'39"




Effettl esercizio: quale esercizio?

Paoli A. Hawley et al. Cell. 2014;159(4).738-49



Effettl esercizio: quale esercizio?
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Effettl esercizio: quale esercizio?
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Effettl esercizio: timing

C Multi-omics changes in response to acute exercise
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Some molecules increased following

exercise and quickly returned to

baseline (cluster 1) whereas others

presented a de-layed increase post-
exercise before returning to baseline

(cluster 2). The remaining analytes
decreased in response to exercise

with some returning to baseline within
1 h (cluster 3) and others confinuing
to decrease in recovery (cluster 4).
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Effettl esercizio: timing
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Hans Hugo Bruno Selye,
Vienna 26 Gennaio 1907
Monftreal 16 Ottobre 1982
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Esercizio

“Se un organismo ¢ danneggiato da un
agente nocivo aspecifico (es. freddo, agenti
chimici, esercizio fisico eccessivo), appare
una sindrome (un msieme di sintomi) tipica.
Questa sindrome ¢ indipendente dal tipo di
danno e rappresenta cosi una risposta in se,
generica.”
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fisico e sfress

a2 NATURE Jury 4, 1986

(1) 1 tieesuo owlls nrw brought from their lguid
cultiare  megiean,  wfter sovern] washings, to a
medium froe froen elcteolytes, Siwn within u fow
encoods the following phenamens, consisting of treo
comin offects, take p : {e) an assamption of

tone ; fall of body are ; foemstion of soate
nrvm-xw in the dux-‘;w« trnct, ;-u-hmluly in tha

h, sosll ntedine sod Joss of
cortical lipokls wnd ehromalfin w‘nwncc from the
ldlmllll and socostimes I in of the wkin,

globmalae form by the oells ; (8) the spp ol &
vivid Heownlan moveswot of the graouls and
vacuckes (n the eytoploas, aq & sgn of o mxisel
redoetion of the visoosity m conscquence of a dis.
chargn with simultanecun incrosaing abeorption of
woter ; fe] o prooms of sow oosgulntion in the
vymplmm. which manifosts il in the appecriace
of nuw particdes in vivid Hrownlan moveeneat, which
cantinuously moresse in size. The gradual maltipli
cation and inetvasm of the particles i boat soen with
dark feld dlamination, hut the vivid Rrowmsien move-
mont in also well seen with direet illwnisaation,

{2) In mme of the cold wlich have beoome
globular, shem orours o bursting of the cell, with
extrusbon oF liquil contsnte oontaiming partivles
Brownisn  movement  {analogous 0 hypotanie
lmmuly«u with extrusion of hamoglobin), Some
tinws the tom ports wihere together agaln after
diminution of She interior prossure

(1) The pressmos of non-ehec tR-lvuu in S medim
im0 -n/1d dexteose: wii—nfl uroa) does not
hinder the of the ph closeribed,
hut tnlumﬂ) “redunes ﬂv- activ ity of the Brownion
n sl in the vy

{4)  The phenoena descriled arn reveesililo, The
reverval con be produced after several minutes by
mauns o Ringer solution, n/1{) sodium chioride, or
#J10 sodism beamade.  Theo colls reguin their formor
shape extremidy quickly, with immsdinte soppags of
the Drownian movensns i the oytoplasen, Tha cells
then show nomsd vital stakniog.

(6) The phenomenn oan oaly be produeed wish
Bving ued not with desd colls, Failum is & warn wgn
of vell deaths,

The resalts of these experitnunts peove the justiees
OF the above sssumptsons.  Furthermore, they show
that hypotanie Bwmolysis i only n epecial e of &
guneral phonomescs in tiss colls. They reveal,
furtheemore, o fundumental property of tissue colls
in which the salt lons of the tissse bquid participate
decisively in the maintenanes of the partivle change
of the protoplass.

H. Umossrmio.
Anatomical Institute,
Turim,
A Syndrome produced by Diverse Nocucus Agents
Exreancners on rets show that If the

¥

¥ Imos, I Inohrymation and slivae-
tion. In partionbarly soverw e, Tocel necrosls of
the liver and decss clouding of she erystalling Jeen
aro otmerved.

In the scond stage, boginning 45 houss sfles the
injury, the adoennls o greatly enlecged but regan
thoir lipaid grasule, while the modullary chromaffis
colls ahow vacuolization ; the cedemna begins to die-

appear ; wuroervus basophiles nppear in $he pitultary ;
the thyrid shows o tendensy lowinds hypwp\ulu
{roore madked in the guinm pig);  geosen) bod)
ﬁ;. th coascs and the gosads bocowse strophic ; in
tating animals, wilk socretion stops. It would
soam that the anterior pituitary cosses prodisetion of
growth sod goosdotropie bormanss ued grolsctin
Eavour al inorewsd séabaration of thyroteopeo oed
ic pesnciploa, which may be rogardoed ss
tmare. urgently o in such emergeocing.

1f the tecatmant bo comtipmed wish rolutively saall
dosews of the drug or redavively alight lojuries, the
esimads will baild up sech roabstance that in the later
part of the second atage the appearance and function
of thelr orguos retums prsstioally to normal 3 Lol
with furthor contimund troatmunt, sfler & pnmnl of
ony G0 threo mosths (depending on the sevesity of
tha d i agent), the Is Joso their resistarce
snd saecumb with symptoom similar to those o
in the find stage, thin phass of exbagition being

reparded us the thind stage of the syadsome.

Wu oocatidar tho fisd atage to be the expeession of
A gecaral alarn of the organisen whea suddenly eon-
fmak‘i with & eritical stastion, and thecwfors fecm
it the ‘gemernl alarm reaction’, Since the xyndrome
w9 & wholn s 10 tepresind & geoeralsed offore of
the organaun to adapt tself @ new eoerlitions, it
might be termed the 'general sdaptation syndrome’,
It might be campuvd to other gecem! defemn v
notions such ss inflemmstion or U fonnmation of
imnmane bodies, The symplons of the alarm reaction
arw very almilar (o Whiose of lustamios toxicoss or of

?o: ansphylsctio shock | o is therofory it
unlskely that an sssontind port @ $he initiation of the
syndrosne s the libwention of lasge guantities of
Nistansing 0F some smidse sabstanco, which may be
rolossed from the tisoes cither mechsnieslly in
wargioal injury, or by other means m other cume, T4
moemms 10 us that more ar e pronouneed forms of
this theos-stagn rescton roy s Usmzal 1

i mverely damaged by neute noopecifio nocuous
agecits mack s exposure to cold, wargiosd injury,
peodartion of wpinal shock  (trasmcmion of e
coad), exeessive musculir exercisg, Of toxiations
with msblethal doses of diverse drugs (adrenaline,
‘tmrrn. morphine, formaldebyde, oda), o typical
ayndromme  appesrs, the eymghoms of which am
independent of tho maturo of the damaging sgent ar
the pharmacological type of she drug emplayed, and
rejresent rather A Tesponso to damesge ss mch.
This aymdrome dovelops in shroe stages s during
tho first stage, 8458 houes aftor the instial injury, one
obsarvos rapid decreneo in size of the thyous, aphon.
lymph ghands and liver ; disoppearance of fat tissue ;
oedemis formation, especially i the thymas and Jooss
sotroperitonos! conpeotive tissue ;3 nosumudstion of
plosral nned peritcneal tennmadote | loss of aseulay

of the i 0 stisnudi sach e femporature
changes, drags, muscular ovesciso, ete, %0 whioh
habituation or lnurement oxn coour,
Hams SxLve,
Degartment of Blochemlstry,
MoGill University,
Memtroal, Canada,
May I8

Estimation of Fatty Acids in Organic Mixtuees

Fon the determination of the volatile fasty aclds
kn clwese, 1t is usual o subject the acdditked ohosse
mush to o normal steam distdlstion st constast
volume, In this Jabormtory, it & the cusdom (O
colled & volumoe of dissdllate equal to thres tines
tha volaes of the Nquid in the distillation fesk, and




Esercizio fisico e stress

Specific effect
(e.g. cold, insulin,
virus, fear, joy)

AGENT

(Physical, Chemical, Biological or Psychological entity)

|
v ¥

BODY

Inner conditionin

(e.g. genotype,
endocrine and

immune systems)

Stressor =

agent which causes stress

Nonspecific effect
(i.e. stressor,
neuroendocrine,
gastrointestinal)

Outer
conditioning

4— (e.g. nutrition,
environment,

Szabo et al. Stress. 2012 Sep;15(5):472-8

{dottad line) rezistance during the three stapes of the gencral adaptation syndrome
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FPrare 1. Schemafic represcntation of the changes in zpoeibe {Jull line) and erossed

Selye H. J Clin Endocrinol Metab. 1946 Feb;6:117-230



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

Paoli A.



Esercizio fisico e stress
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Frare 1. Schemafip represcntation of the changes in gpoeibe {Jull line) and erpgzced
{dotted line) resistance during the three stapes of the gencral aduptotion syndrome
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Esercizio fisico e stress
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SCIMMIE CHE DEVONO MUOVERSI

Fino a 2 ml anni fa scimmie sedentarie bipedi per Cacciatori-
lo piu vegetariane con piante local raccoglitori fino a
10000 anni fa.

Durante questa fase
ci fu un aumento

Raffreddamento — ambiente secco, delle distanze
Incominciarono a cacciare e raccogliere percorse — > 20 Km

(molta piu attivita

aerobica rispetto ad

Aumento dell'impegno cognitivo per verificare la propria : .
> PSS O R iy altre scimmie)

localizzazione. Questi compiti sono svolti dall’ippocampo
(che viene stimolato da esercizio)

Stimolo di ippocampo
e corteccia prefrontale
(coinvolta anche nel
mantenimento della

Anche la ricerca e riconoscimento del cibo e la verifica comunicgzione fra sim.ili
dell’ambiente hanno stimolato il cervello ed anche i men’rr'e.m svolgono altri
circuiti della memoria a breve e lungo termine compiti)

Paoli A.



Motor system
and control

Scimmie che DEVONO muoversi

(A)

Spatial memory
and navigation

Executive
function:
decisions and

planning

Motion: higher speeds = faster processing requirements

Paoli A.

(B)

Acute effects (on-demand):

Neurogenic trigger

\/

On-demand potential

\J A\

Lifelong
exercise + cognition

Chronic

inactivity

Late-life

Raichlen & Alexander Trends Neurosci. 2017 Jul;40(7):408-421.

Ex + Cog

(C)

Lifetime effects (over time):



COME SI CAMBIA...

Siamo animali che si sono evoluti grazie allo sviluppo del cervello e della nostra
adatftabilitd non certo grazie alle nostre dofi fisiche.

L'adattabilitad di manifesta nei comportamenti ma anche con I'adattamento dei
meccanismi fisiologici.

Questi compromessi pero comportano anche degli svantaggi tra cui quelli legati a
sedentarieta (post rivoluzione industriale) e modifica alimentazione (cerealicoltura).

Paoli A.



Come si cambiaq...

Paoli A. Cordain et al. Am J Clin Nutr 2005;81:341-54



Come si cambia... cervello

the “Theory of Optimal Foraging”
La frutta non coltivata, | vegetali, fogliame e radici disponibili per |
cacciatori-raccoglitori sono generalmente a bassa densita energetica.

Rapporto negativo spesa per raccogliere e preparare questi cibi/ energia
oftenuta — cibi non utilizzabili come fonte primaria - optimal foraging

theory -

Animali piu vantaggiosi in termini di rapport spesa/beneficio, solo frutto
stfagionale zuccherina e miele possono competere.

Paoli A. Mann N. Eur J Nutr. 2000 Apr;39(2):71-9.



Come si cambia... cervello

L'aumento del volume del cervello umano
da 650 cc a 1500 cc e stato causato
anche dall’estinzione (a causa dell’'uomo)
dei grandi animaili.

Questo ha costretto gli esseri umani a
diventare piu abili nel cacciare piccole
prede piu mobili e abituate ad essere
prede.

Con I'avvento dell’agricoltura (10.000 anni
fa) il cervello si ridusse a 1300-1400 cc.

La dimensione del cervello degli
scimpanze, ad esempio, e rimasto stabile
per 7 milioni di anni; il cervello umano
invece raggiunse la sua massima
dimensione 300.000 anni fa.

Paoli A. Ben-Dor et al. Quaternary. 2021; 4(1):7.
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