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The Complete Book of
Running
by James F, Fixx

Runsing or jogging has
bocome ned just 3 habit but
an indispeasable way of life to
millions of Amerfcans, and
their numbers are increasing
st o startling rade. In every
state of the union, and at any
hoar of the doy or night, men,
woemen and childres  are
runming. This is no fod; it s a
phesomenon that is not goimg
I disappear for s bemeflts
and rewards arc s immediaie
and so striklog that almost
anyonc who trics it far a week
is apt 10 be smitten for Nife.

But  though renning's
popularity Is casy to confirm,
what is kess abvieus-and oaly
partially uoderstood-is  that
itx psychological besefles are
# least s important as ity
physical ones. The Complete
Book of Runnisg is virtually
s encyclopedia that covers
every aspect of rumning.

ISBN 4-87187-317-X
978-4-87 l 87-3 17-8
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Lo sport fa bene...
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T James F. Fixx (1932-1984)

Running, Heart Disease, and the Ironic Death of Jim Fixx

Darcy C. Plymire

fim Fixx was one of mallions of Areervans who started running in the 19605, 19705, and 19505, Undike pther runers, hovwves, Fres
amote o best-selling ook abost rnming and, sreically, died of a heart attock al the age of 52 years whale runnang, Fizx and the
authors of sther running books belseved heurt divere resultad fross tovrcseiliation and recomemended runnimg Gs a cure. Runming s
ot weerely & peysical exercise, accordimg o thase guthary, bl alu & seay of lfe. Moo, those runmning authors, who werr ofien
daxtors thesseloes, aduised their readers o listen 1o their bodder, instecd of theis doctoys, Fex's adberence to that plalosophy effers an

explanation for his seemingly irational bebcaior—running throagh chest pain and disconrt,
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Bere, fumare ed essere sedentari fa male

| Dot
|‘ NEVER Give IN!

,;H‘ l)‘c.lf r!,’”

“,l'l sfon (.Iourl')'fu-u

Winston Churchill (1874-1965)
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3 And the LORD said: 'My spirit shall not abide in man for ever, for that he also is flesh;
therefore shall his days be a hundred and twenty years.'

DJ Nb'l RN -]njg NY ANNa- ﬁJVJ D"\Wl)] -IND 13 -‘wnq T 7 And Moses was a hundred and twenty years old when he died: his eye was not dim,

7 nor his natural force abated.
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Biogerontology (2009) 10:65-71
DOI 10.1007/510522-008-9156-4

RESEARCH ARTICLE

Theoretical estimation of maximum human lifespan

Based on such
tendency, we develop an estimation method for
maximum human lifespan and indeed obtain about
126 years from periodic life tables for Swedish
female between 1950 and 2005. Despite uncertainty
from available mortality data, our approach may offer
quantitative biodemographic opportunities linking
aging and survival kinetics.

Byung Mook Weon * Jung Ho Je
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1 PApovy

' = NON E SOLO QUESTIONE DI ANNI

"Cosl poi Eos dai fiori d'oro rapi Titone,

della vostra stirpe, simile agli immortali;

e si avvio per chiedere a Zeus dalle nere nubi

che egli fosse immortale e vivesse in eterno;

a lei Zeus assenti con un cenno ed esaudi il suo desiderio.
Stolta, e non penso nella sua mente, Eos veneranda,

a chiedere la giovinezza e tener lontana la vecchiaia
rovinosa."

OMERQO, Inno ad Afrodite, vv. 218-276, in Inni omerici, a cura di F. Cassola, Milano, Fondazione Lorenzo
Valla/Arnoldo Mondadori, 1991
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Non € solo questione di anni

Ruggero Bacone, inglese, filosofo naturale del 13° secolo tento degli
approcci Alchemici per perseguire la ricerca della giovinezza eterna.

Al tempo di Bacone siriteneva che i giovani fossero in possesso di una
maggior quantita di “respiro vitale” e gli uomini anziani speravano di
assorbirlo con “frequentazioni strette” con donne giovani.
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Non € solo questione di anni

Lifespan/Healthspan Extension

Rate of Decline:
Accelerated
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Current Opinion in Genetics & Development
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Non € solo questione di anni

BENJAMIN GOMPERTZ. 1779-18465
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Non € solo questione di anni

Nel 1825 il matematico
britannico Benjamin Gompertz
osservo che il rischio di morte

Death Rate per 100,000 people by Age Groups

Source: CDC 2005 Mortalty Data for U.S. Popwabon

e aumenta esponenzialmente
B e con il passare degli anni. Per
2 l'uomo, raddoppia ogni 8 anni
R R = dopo i 30 anni. La legge
S sembra valere per tuttii
O R A B B R R R s VMR ’

S mammiferi in eta adulta, ma
T 000 e erneee sttt non per la talpa nuda: dopo
a aver raggiunto la maturitd a 6
% B L T B O N A S ez ccdassacecaaiil mesi di etd, ogni
= Heterocephalus glaber corre
2 S A un rischio di morte giornaliero di
= el poco superiore a 1 su 10 mila.
Questo rischio rimane invariato
e — : —_— : : . : | per tutta la durata della vita, e
Under1 14 514 1524 2534 3544 4554 5564 6574 7584 B85+ anzi sembra diminuire
Age (years) leggermente.
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Non € solo questione di anni

eLIFE RESEARCH ARTICLE

elifesciences.org

Naked mole-rat mortality rates defy
Gompertzian laws by not increasing with
age

J Graham Ruby, Megan Smith, Rochelle Buffenstein*

Calico Life Sciences LLC, South San Francisco, United States

Abstract The longest-lived rodent, the naked mole-rat (Heterocephalus glaber), has a reported
maximum lifespan of >30 years and exhibits delayed and/or attenuated age-associated
physiological declines. We questioned whether these mouse-sized, eusocial rodents conform to
Gompertzian mortality laws by experiencing an exponentially increasing risk of death as they get
older. We compiled and analyzed a large compendium of historical naked mole-rat lifespan data
with >3000 data points. Kaplan-Meier analyses revealed a substantial portion of the population to
have survived at 30 years of age. Moreover, unlike all other mammals studied to date, and
regardless of sex or breeding-status, the age-specific hazard of mortality did not increase with age,
even at ages 25-fold past their time to reproductive maturity. This absence of hazard increase with
age, in defiance of Gompertz's law, uniquely identifies the naked mole-rat as a non-aging mammal,
confirming its status as an exceptional model for biogerontology.

DOI: https://doi.org/10.7554/eLife.31157.001
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| figli di centenari sono in una forma migliore rispetto a figli di

Prole di centenari: per la di genitori che non longevi
maggior parte hanno Prole di non longevi:
entrambi i genitori che Lower Weight Higher  antrambii genitori non
hanno vissuto a lungo Lower Waist circumference Higher longevi

Lower BMI Higher

Lower N° of drug assumed Higher

Lower N° of subjects taking drugs Higher

Lower N° of subjects with lipid-lowering therapy Higher

Lower Myocardial Infarction Higher

Lower Stroke, cerebral thrombosis Higher

Lower Cancer Higher

Lower Irregular heart failure Higher

Lower Hypertension Higher

Lower Osteoporosis Higher

Lower More than 2 pathologies Higher

Lower IGF-1 Higher

Higher Handgrip strength Lower

Higher N° of subjects able to perform chair stand Lower

Higher N° of subjects able to climb stairs w/o aid Lower

Courtesy by C. Franceschi
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9 HALLMARKS OF AGING

01 PAnova

Lopez-Oftin et al. Cell 153, 1194-1217, 2013 nUtex



Tra mito e scienza...

P. BEAY. == EXPERIENCES EF  CONSMNERATIONS, i

EXPERIENCES ]864

CONSIDERATIONY

SUR LA GREFFE ANIMALE

Fanown ¥ Tane BERT,

Lismest b4 wmtone, maabon i b Sabibd b lidage pramishinr de mars

Ie wddurtinm wrpdvmen ale da eobogy b Fomms e

MOUSEA «———— MOUSE B

(%) Young
Ctase Laa
vt < [ g Ay F o el ] Rpame o "acxm
Secamaey Active

ey
i 3 T 18 gl
r's - R
,m
Noe-rradiated { 1 E
7 I\

- . \

%

Irrectoted

Fluceescent Non-fhuarescent

Ma et al. Cell Stem Cell. 2022

" \f pan e SN 2:29(6):990-1005.10.
nutex:

Mussnt

Scudellari M. Nature. 2015 Jan 22;517(7535):426-9




55 INVECCHIAMENTO (SENESCENZA)

Stam-coll-basad tharapias

Antiinflammatory dru;
Blood-barne rejuvenation factors

Paoli A Lopez-Otin et al. Cell 153, 1194-1217, 2013 n x



Senescenza
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Senescence-associated secretory phenotype (SASP)
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Chaib et al. Nat Med. 2022 Aug;28(8):1556-1568
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ORIGINAL ARTICLE Ag"gl ell 0 WILEY

Data mining of human plasma proteins generates a multitude

of highly predictive aging clocks that reflect different aspects
of aging (» CGA.FSHB (b} SOST © GDF15

Benoit Lehalller™™? & | Maxim N. Shokhirev® | Tony Wyss-Coray' =™ |
Adiv A. Johnson®
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CGA-FSHB Glycoprotein Hormones,
Alpha Polypeptide FSH

MLN Small peptide hormone that is - “age B “age ) ™
secreted by cells of the small intestine to = MLN R RET @ PTN
regulate gastrointestinal contractions
and motility

GDF15 strong prognostic protein in
patients with different diseases such as
heart diseases and cancer.
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it INVECCHIAMENTO e EPIGENETICA

PRINCIPALI MECCANISMI EPIGENETICI

* Metilazione del DNA:

Coinvolge l'aggiunta di gruppi metile (-CH3) a specifiche regioni del DNA.

Solitamente si verifica sulla citosina, creando la 5-metilcitosina.

Puo influenzare 'accessibilitd del DNA ai fattori di trascrizione e all'apparato trascrizionale.

» Modificazioni degli istoni:

Gli istoni sono proteine attorno alle quali il DNA si avvolge formando la struttura nucleosomale.

Le modificazioni includono metilazione, acetilazione, fosforilazione e ubiquitinazione delle istone.
Queste modificazioni possono influenzare la struttura della cromatina e quindi I'accesso al DNA.

* RNA interference (RNAI):

Coinvolge l'azione di piccoli RNA (come siRNA e miRNA) non codificanti per regolare l'espressione
genica.

Gli RNAI possono causare silenziamento genico post-trascrizionale bloccando la traduzione o
promuovendo la degradazione dellmRNA bersaglio.

* Modificazioni dell'architettura della cromatina:

Questo include cambiamenti nella struttura tridimensionale del DNA all'interno del nucleo.

Ad esempio, la formazione diloop di cromatina o cambiamenti nella posizione dei cromosomi puo
influenzare I'accessibilita del DNA e la sua espressione genica.

. Paocli A. nI.IteX -




Ruolo dellepigenetica

The human exposome and health in the Anthropocene

Epigenetics
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. Paoli A, Karlsson et al. Int J Epidemiol. 2021 May 17;50(2):378-389 n"Itex



Ruolo dellepigenetica

Closed chromatin (heterochramating is densaly Open chromatin {euchromatin) is locsely
packead, and transcription cannot oocur, packed, and transcrption can occur,
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| felomeri

telomeri sono formati da ripetizioni TTAGGG in fandem

del DNA alle estremitd dei cromosomi. TELEROMERE shortening causes:

Dysfunctional cells;

Anello protettivo contro la fusione e la degradazione Apoptosis:
dei cromosomi. Cell senescence;
TELOMERE peath.
7S
Genet C\‘Q | Factors associated with TELEROMERE shortening:
Enviromerd | Oxidative sfress
Inflammation
— DNA— Psychosocial, environmental, and behavioral
| factors

&t .
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1 Paoli A. Starkweather et al., Nurs Res. 2014 ; 63(1): 36-50.
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Stile di vita ed aging clocks

TAULE 2 Foctors associaved with 2 siower aging clock In humans

Factoelsl

Fatty TN COrdumption Cofioe 00 i umEnon, exorode

Smehing cexaation

Foulory intake. Soh inake, marhers of vegetabi e/Trut
cosssrypaon, sducation, mceme, oeorsies, xicohol
Corsm pdon

MAOrs aF wegeLaie) ol Consumnation mut Consumpion.
education, ncame, esercise, doohel consumation

COoraga ¥ sodgdemardation Canelrediate Miahe, dary
Irsabc, wheie gran imtabe, madkers of wagetabsic/ frat
COMGIN PEON, SO ITION, A, oxtnOse, Ak ohol
CoTmars paon

Amsclyc mestehr

Calchum sl ha kotogletarails

LSsuna-tive phw syl aclivity

Ocosgtaby, laer risks. magreslam inkados. vlarin € it

Ufestyie 1actors, inchuting givgsic s aconity, ntabe of
vagetables snd fruits, and mederats drinking

CarSaeasOul haath facees, Nouing Aot sivoing stan,
v phrrakead wotnity

Medterammon diet Qistary Agorosches 10 500
MHypertanson det

Freey qualty

Higher giet qualty

Higher et quabty

Light alcons! commureption
Seum S ey
Wiasrie O : sthon

Johnson et al. Aging Cell. 2022 Aug;21(8):e13664.

Agtrg ol med
Ervath e 3 12015
Sorveth |2013 and Mansum ef 3. 2005
Horvath 12013 and Honsum et o, 20038

Phacofige M E Lovre of X, 2008

Crmbge AT Le, Quach ol 4, 201Y)

Letarber Qmaalor et 3L, 2020]
Trutgs (Dom derko ot al, 2021
GomApe AT, e, Quach. o1, 2019
Morchge P4chityre et ol 2021
LI U et dd, 2005

SO VN [0y, 0131 and Han s Marmens
stal, 2013)

Tryposite Bsponko et 3l , 20271

Kerer - Doulssl Nettod [Kiemera & Dovtal 20000
v Paeradgo P4 E Levine o4 a1, 204K)

DunednPolm Bofshy et o, 20000 GamAge (A T
Lo Owach, ot o, X015, and Paenedge 1M E
Lavioe et ol 2018

et Oarrum o il 20100 Manodge M E
Lovioe ot o, 20030 and CrimAge A T Lu,
Quark, ot 3l 203%|

MoaaDONAmAge (Larg et sl 2002, Marveth
(Moreath, 2003 Marmem (s rum ot 2l 30330,
PheroAge M4 E Levins et ol 20000 and
GrimAge AT Ly, Quoch ot ol 2009

Horveth 12043

torveth (2015 and Vette ot ol (2019

e

1575

Ar
a2

M0
513

nw

151,880

1995

bl

10
1036

Age vormation
dvearsl
1454

LT se
0-100

S

-
432
2-M
18-85+
439,104
S0
L]
Mi=n)

&7:P
Scav

RUE ]

FE=1106
LB 328

Masva

Hloed

Blood

Bl

B

Fasra

Salwa

Boed
Avcelerormeter dats
Blood

B

flood

Dol

Boo)

Marocyter, bloos, and

periphecal Blaod

Moanuciew cefs

Blood beukniytes
Blood

“Sedl-repocted omegs -3 Intabe data was sepllatde lor 2174 members of 3 larger cobtort composed of 2355 seople, The age raoge pravided s for the Hidl cobert in = 23%)

Sty refecance
Ereoth et & 2015

Laiatal (2007)
Quach & ol AT

M_E Levine ot ol 120181

AT Lu Qe h et 3l 22019)

Lerother =t o O
Oermidencs ot ol (2023)
onkaerpdd o1 ol 12021)
Mclatyre et ol Q023
Feng o ol 12020

Potinger et 2 2021)
Foniowi ¥, 02022
Garoel o, R022)

Y. Kmet ¥ 02022

Krasowich e ol 202D

Uang sc ol (2022)

Noegrig ot ¥ 20221
Vetter ot o, (2022

nutex -



Invecchiamento e inflammaizone

Pro-inflammatory stimuli Anti-inflammatory stimuli

Antigenic load Lifestyle, Antigenic load
Pro-inflammatory mediators nutrition, anti-inflammatory
(IL-6, CRP, TNF-q, IL-8), physical activity, mediators (TGF-B, IL-10,
coagulation factors, mtDNA, gut microbiota IL1Ra),
agalactosyl N-glycans, hormones (cortisol),
eicosanoids, inflammaMIRs, bi-galactosylated N-glycans,
risk alleles protective alleles

immune adaptation

Remodeling and
immune adaptation
7 €

Successfull Aging/Longevity

\ .
No remodeling and w

'&‘m gﬂ

Age-related diseases/disabilities

Physiological agmg
Inflammaging
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Invecchiamento e autofagia

1. Chaperone- —_———————
mediated 3. Macroautophagy
autophagy -including mitophagy
= a b

Hse70 Krgg, 2z

. / =) :
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utophagy ged or
3 = 3 > Aggregated
§ Proteins

W s
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Lysosome Autophagosome Autophagolysosome
0 Paoli A Zhang J. Redox Biol. 2013;1(1):19-23.
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Invecchiamento e autofagia
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~PaoliA. Morris et al., Gerontology 2015;61:515-525 Cheng Z.. Trends Endocrinol Metab. 2019 Sep;30(9):658-671 nUtex




