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Lvou mapopoLot

OLXUVOMEVN ynpoavon
J GUCTNHATWV;

Elvoll
o



O uuBoc tnc
Houc & tou
TOwvou




Hwc: H Ba
TNG Auyng

e Autn Kat ta adgpdla tng HALOC Kot
2 €AV OUYKATOAEYOVTOV OTOUG
Beouc Titaveg deUTtEPNC YEVLAG

* H Hw aveBatve otov oupavo armo
TOV MoTa O QKeavo otnv apxn
KAOE LEPAC KAl LE TLC OKTIVEG
dWTOC TNC OKOPTIOUOE TO OKOTAOL
NG vUXTOC




* H Hwc eiye pa aocBeotn enbupuio
yLa Bvntouc opopdouc veouc (N
katapa tng Adpoditnc!!!!)

* Eva mpwi, kaBwc n Hw Koltale katw
OTn YN, TA LATLOL TNE ETIECAV OE EVAV
veEQPO Tpwa mpiykuta, tov TIOwvo
mou EuTvaye

* 'Htav 1000 opopdoc mou dev
LITOPOUCE Va TIAPEL TOL LATLAL TNG
Qo TTAVW ToU

* Tov mobnoe dLakawc ylo EpaoTn TNG

g 2 \ % ;. LN
ionus, Athenianire

.": . . il o .r‘»" = : p
d-figure kylix C5th B:C., British-Museum




Hwc & TiBwvoc

* H Hwg, xpnolpomolwvtag tn Bewkn
duvapun tng, amnnyoye tov TIBwvo
KOLL TOV HUETEDEPE OTO MAAATL TNG
otnv AwBLomia.

* Hwe & TiBwvoc Ba yivouv yoveic
Suo ywwyv, Tou Epabiwva, BactAa
™Nn¢ ABlomiog mou okotwOnKe amo it
tov HpakAn kot tou Mépvova, evoc - 0 | ¥ |
Tpwa UTTEPACTILOTH) TTOU LA
oKOTWONKE aro tov AXIANAEQL

T B 314522 Gl




Hwc & TlBwvoc: O
MOPAEEVOC EPWTAC

e AN we Ba prmopouvoe auth, OV
Atav Beqd, va eivat adlakomo EpWUEVN
gvOC BvntoUL tou omoiou n SLapkeLa
{(wnN¢ ATav T0co cUVTOUN;

e [la va sival padl touv ya mavta, n Hw
{Ntnoe armno tov Ala va Tov KAvel
aBavarto. H emiBupia tng Houg
LKavoTtoLNOnKe amo tov unEptato B€o

O TBwvoc kEpSLoe tnv aBavaoia

onus and Eos by Francesco de Mura



To anpemno ouiélpo

* H Hwg dev {NTNOoE TNV alwvia viotn
TouTOXpOva UE TNV abavaocia

* O TOwvoc dev neBalve, pmopoloe OUWCE Vol
YEPAOEL, KOl 000 TtEpVOUCAV TA XPOVLA, ETOL
0 TIBwvoc peyaAwvVe Kol LEYAAWVE, Kol
YEpaoe o€ anepiyparnto Baduod

e TeAkd, o TIBwvOC Sev punopouoe mapa va
TIOPATIOVLETALL, VOL TIOVA VAl KAOILEL KOl vaL
dAvapel acuvaptnta, xwpic Suvaun ota
AKPO TOU yLa vl KlvnBetl




To ullepo
TENOC €VOC
ATIPETIOU
EPWTAL

H Hw apyLoe va anwBeltal amo tnv
eudavion tou TOwvoU Kal TNV TIKpO TWV
YNPOTLWY TOU

Aev avtexe AANo va Tov BAETEL, £TOL TOV
LLETEPEPE O€ £va UTIOYELO SWUATLO TOU

noAatiov TNE Ko tpoomadnoe vo tov
Eexaoel

O TBwvoc cuvexLoe var GBLVEL LEXPL TTOU TO
LLOVO TIOU TOU OTEMELVE NTOV N dwvn Tou va
TPOYOUOAEL YLOL TOV EPWTA KOL VAL LKETEVEL
yLa Bavaro.




Eos and Tithonus

H petapopodwon o€ Ttlikl

- " < \
.J{‘ gt \“ X :
* O TiBwvAG oUVEXLOE VoL Tpayousd yia > “ = -] ¥
Xpovia Tov Bprvo Tou, HEpA Kot VUXTA, . o Gy SR ST
’ ’ 7 - ‘Y' J i
LKETEVOVTOLC TOUC Og0UC yLa BAvaTo | v N W

* H Hw teAwka tov KETéTpSLI)f. O€ TTCiKL
eAntilovtag Ot 0 AuTpwTLkog Bavartog Ba o
gpxotav

e O tlitlkacg leL 17 xpovia oto £6adoC we
OKOUANKL Kot povo 1 kadokaipt (el ota
SEVTIPA WG EVTOMO, KEAANSAEL Ta
TpayoudLa TG ayamnng KoL tng
EPWTOTPOTILOC LEXPL TO BAVATO TOU

* To tpayoUdL Tou TUT{LKLOU, KOO KoL
on kgpa, Hog Bupidel kamolov ov Epade
TIOAU apya OTL N {wN ELVAL TILO TIOAUTLUN
emeldn elvat pevyalea




The poem “Tithonus”
v English poet Alfred,
Lord Tennyson

Famously begins:

The woods decay, the woods decay and fall,
The vapours weep their burthen to the ground,
Man comes and tills the field and lies beneath,
And after many a summer dies the swan.

Me only cruel immortality

Consumes: [ wither slowly in thine arms,

Here at the quiet limit of the world,

A white-hair'd shadow roaming like a dream
The ever-silent spaces of the East,

Far-folded mists, and gleaming halls of morn.

1892, .AIdWo'rth, Surrey) |
ive of the Victorian age in poetry
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O nuboc tov pOaPTOU CWHATOC



Definition
* Ageing can be defined as the time-related

deterioration of the physiological functions
necessary for survival and fertility.

Gilbert SF. Developmental Biology. 6th edition. Sunderland (MA): Sinauer Associates; 2000



Positioning

* Chronic diseases are linked with ageing. The
features of ageing in the body are similar to
those of chronic disease e.g. the lungs of
patients with COPD or in those with Arthritis
and many of the mechanisms associated with

aging also are for example features of the lungs
(COPD) or connective tissue arthritis.

Gilbert SF. Developmental Biology. 6th edition. Sunderland (MA): Sinauer Associates: 2000




Ageing

Silke Meiners, Oliver Eickelberg & Melanie
Konigshoff. Hallmarks of the ageing lung.

Eur Respir J 2015; 45: 807-827




Telomere:

Q—

As cells divide over time...

Chromosome

Telomere,

Source; WSJ research ..telomeres shorten, and eventually cell division stops. The Wall Street Journal

2009 Nobel Prize in Physiology or Medicine: telomeres and telomerase.
Elizabeth H Blackburn, Carol W Greider and Jack W Szostak



A Telomere length B Cell senescence
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TELOMERE ATTRITION AND CELL APOPTOSIS IN SMOKERS AND EMPHYSEMA

Published in: William MacNee; Annals ATS 135429-S437.



Study Total n B

FITSA 386 iy 0.0490
KORA Age 905 - 0.0051
KORA F3 875 = 0.0260
KORA F4 1291 5 0.0439
NFBC 1966 4984 - 0.0445
TwinFat 219 1— 0.0220
TwinsUK 3935 + 0.0650
Fixed-effects model <> 0.0455
Random-effects model <> 0.0455
Females —H— 0.0548
Males - 0.0286

-0.15-0.1-0.05 0 0.05 0.1 0.15
p

TELOMERE ATTRITION AND CELL APOPTOSIS IN SMOKERS AND EMPHYSEMA

Published in: William MacNee; Annals ATS 13S5429-S437.



Study name

Statistics for each study
Std diff Lower

in means

Blinova, 2016 -0.815
Antoniou, 2012 -0.063
Koetz, 2010 -0.820
Tamayo, 2010 0.170
Colmegna, 2008 -1.791
Steer-1, 2007 -0.954
Steer-2, 2007 -0.256
Schonland-1, 2003 -1.700
Schonland-2, 2003 -1.23
-0.833

limit

-1.752
-1.156
-1.066
-0.113
-2.477
-1.267
-0.655
-2.232
-1.728
-1.332

Upper
limit
0.122
1.025

-0.073

0.452

-1.105
-0.640

0.144
-1.168

-0.7.34
-0.334

p-Value

0.088
0.906

0.031
0.239
0.000
0.000
0.210
0.000

0.000
0.001

-4.00

Association between shortened telomere length and rheumatoid arthritis
A meta-analysis. Y. H. Lee MD, PhD & S.-C. Bae

Zeitschrift flir Rheumatologie volume 77

-2.00
Control

Std diff in means
and 95% CI

—-

'
L

.
0.

00

200 400
RA



Telomere and Hypertension

Model

Study name @

Fcod

Aulinas, A et al 2015
Zhang D et al, 2014
Bhupatiraju C et al, 2012
Russo A et al, 20123
Russo A et al, 2012b
Farag Weta, 2011
FitzpatnckAL et al, 2011
Kuznetsova T et al, 2010
Das B ot al, 2009

Lung FW, 2008
Demisse S et al, 2006

Popul Outcome

HB
HB
M

HB
HB
HB
GP
GP
GP
M

GP

Statistics for each study

Std diff Standard Lower Upper
in moans

error limit limit p-Value

TELOMERE AND AGING
TELOMERE AND CHRONIC DISEASES

0.325 -2.996 -1.722 0.0000
0.169 -1.053 -0.390 0.0000
0.173 -3.749 -3.070 0.0000
0.039 0365 0.212 0.0000

Std diff in means and 95% CI

-

-4.00 -2.00 0.00 200 4.00

Hypertension Yes Hypertension No

Journal of Human Hypertension volume 31, pages 99-105 (2017)



Unlike genetic changes, epigenetic
changes do not change your DNA

sequence, but they can change how
your body reads a DNA sequence




Risk factors for RA

Environmental factors Host factors

Smoking Neurological & Psychiatric

. 1syninvial sympathalicsensory raso
Major risk facior
Dose-response efoct 9 Microbiota @ 1systamic sympathetic tone
Interaction with SE Penodonttis, B gingtvalls PTSD, depression, {schizofrena)
) Gul dysbiosis, Provolels spp. mc & R“plnlzy S%op disceders
Airborne agents : s , alopic dermatiss
s @ . . HPA ax Iolﬂs;mt\dw
Inarganictextle dust “ it
Ak polluticn? v Malatonn, Tprotactin, Taromatase

Low vitamin D?

de meat, sugar, sodium IBD, Type 1 mim Coasity. wparipidemia, (stating)
\ (Fiah, olve of) Trryroid (Mashimoto, Graves)

Fruls, vegetables) : :
Infectious agents LRI E:Moo'? ?ﬂw) Yilgo, siopecia snsle Hormonal & Reproductive
Parvovinus 819, HCV, E8Y? B Q ’ Nuliparnty? (breastiseding)? OC?
(GUGU wiechon)? Gl Genetic Early manopauss, pusrperium
HLA.ODRBT | shared epllope anti-oestrogens (Altamoxifen?)

Socioeconomic non-MLA genes (e.g. PTNP22)
Low socioaconomic status

Bue collar jobs, pesticide

Repetiive workicad, work stress

Lifestyle @
(Recreational physical actvity)

Epigenetic
A e DNA mathyiation (PBMCS, FLS)
Histone modficason (HDAC)

MRNA (-155, -166a), InCRNA (HOTAR)

Epigenetics: O “kpikoc” TTOU EVWVEL TNV KANPOVOULKOTNTA LE TIAPAYOVTEG aTto To TEPLBAAAOV 1] TOV EeVIOTH)



Chromatin

Epigenetic

. \ ‘\\. / ’ / \\ \
Agein
g g Histone

Histone Tails

EPIGENETICS ALTERATIONS




Ageing

EPIGENETICS ALTERATIONS

Epigenetic processes — mechanisms that
modify the information content of the
genome without changing its DNA
sequence

Epigenetic

Factor

Histone

Histone Tails

Methyl Group

Chromatin




Ageing

EPIGENETICS ALTERATIONS

SUN EXPOSURE

“Why twins age differently”
Michael Sargent,
Nature volume 464, pages1130-1131 (2010)




Ageing

EPIGENETICS ALTERATIONS

HORMONE REPLACEMENT

“Why twins age differently”
Michael Sargent,
Nature volume 464, pages1130-1131 (2010)




Ageing

EPIGENETICS ALTERATIONS

SMOKING

“Why twins age differently”
Michael Sargent,
Nature volume 464, pages1130-1131 (2010)




Ageing

EPIGENETICS ALTERATIONS

SMOKING

”

“Why twins age differently
Michael Sargent,
Nature volume 464, pages1130-1131 (2010)




O poAo¢ Tou cuoTthUATOC loTovwV/ZIPTOU VWV

-~

'4 F
~ - w % \\\' 3 : " N\
o \ MIRNA ’ DNA damage
Pl A S
\ o /"\
transcriptional nolse

NADY
ROS.

SIRT1
g (i SIRT3{

global histone

hyperacetylation SIRT6 v

Sirtuin 1 ] SIRT1 (silent mating type information regulation 2 homolog) CUUUETEXEL OE Ll OELPA CNUAVTLIKWVY
Ageing Research Reviews AELTOUPYLWV OTOV OPYOVLOUO OTIWGE €(val N KUTTOPLKN AVATTTUEN, 0 LETOBOALOUOC, N EKPPOCH CUYKEKPLUEVWY YoVISiwy,

\2/8'1“7m§a‘;2's'\i‘i"i;“ber n eTLopOwon tou DNA, n Stadikaoio amomTwong TwV KUTTAPWY KoL 0 OXNUATIOROC TNC ETEPOXPWHATIVNG



The role of SIRT1 in RA and other autoimmune diseases. SIRT1 could decrease inflammation by inhibiting
transcriptional factors such as NF-kB, STAT3, AP-1, FoxP3, FOXO1 deacetylation, and macrophage activity inhibition

FOXO1 I Inflammation
s deacetylation L LROS
$Inflammation . INE-B - | Dendritic” _ Regulation of
i cells Th and Treg
iz ~ SIRT1 -
PI3K/Akt T FLS 1
I FLS — JSTAT3 o ~  caspase3t —  apoplidlh
proliferation
— JAP1 - . Activation of

Macrophages

Int J Mol Sci. 2023 Jan; 24(2): 1532.



FOXO1 [

FOXO1
Sirté Sirté
3 o
' | RHEUMATOID
HEALTHY | ‘. ARTHRITIS

Int J Mol Sci. 2023 Jan; 24(2): 1532.
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Epigenetic alterations (DNA
methylation) in COPD

o A B

Non-smoker

Smoker

EPIGENTICS AND AGING
EPIGENETICS AND CHRONIC DISEASES

(%)
1

*k %k

< 4-HNE (IB)

<« 3-NT (IB)

- N W s
1

Relative intensity of
4-HNE/SIRT1

< SIRT1 (IP)

o
|

Non- Smoker COPD

smoker

William MacNee; Annals ATS 135429-S437.

* k%

**kk

on- Smoker COPD

Relative intensity of

smoker

3-NT/SIRT1
- N W A

(&)
1

o
1

* %k

*k*k

Non- Smoker COPD

smoker

Histone deacetylase (HDAC) sirtuins (anti-aging) levels decreased in COPD



EVOLUTION AND AGEING

DISPOSAL SOMA THEORY OF AGEING
ANTAGONISTIC PLEIOTRPOPY THEORY OF AGEING



Antagonistic Pleiotropy Theory of Ageing

e George Williams, Professor at
|V|IChI an State Unlver5|ty,
ublls ed a paperin 1957
Plelotropy, Natural Selection,
and the Evolution of
Senescence” (Evolution 11 398-
411).

* Antagonistic Pleiotropy: a
situation in which a single gene
controls more than one trait:
beneficial in youth, deteriorated
in late age.




The Antagonistic Pleitropic Hypothesis

Growth

IGF-1

Hormones Nutrients
(Gly, Fatty acids)

mTOR: mammalian target of rapamycin (regulates cell growth, cell proliferation, cell motility, cell survival, protein synthesis, autophagy, & transcription)

Insulin




The Antagonistic Pleitropic Hypothesis

Growth

IGF-1 Hormones

Nutrients
(Gly, Fatty acids)

Insulin

Beneficial muscle growth in early life
when muscle strength is necessary for
survival & reproduction




The Antagonistic Pleitropic Hypothesis

Growth
Hormones

IGF-1

Nutrients
(Gly, Fatty acids)

Insulin

Overactivation of mTOR with
increased insulin/IGF-1 signaling later
in life leads to accelerated aging

Beneficial muscle growth in early life
when muscle strength is necessary for
survival & reproduction

=
7.3




The Antagonistic Pleitropic Hypothesis

Insulin

Beneficial muscle growth in early life

IGF-1

Growth

7=

Nutrients
(Gly, Fatty acids)

when muscle strength is necessary for
survival & reproduction

=
7.3

Rapamycin =~

-
-

~

J Calories
Metformin

Overactivation of mTOR with
increased insulin/IGF-1 signaling later
in life leads to accelerated aging



The mTOR pathway in the regulation of
hallmarks of aging

~ Amino Acid
Availability

I

mTOR

— 1

Energy Cellular

Homeostasis | . Seneicence ‘

|

Mitochondrial
Function |

Stem Cells

Proteostasis ‘

Unfolded Protein
Degradation / \ Response

Protein
Synthesis |

Autophagy .
mTOR: mammalian target o £ rapamycin | F1000Research 2019, 8(F1000 Faculty Rev):998



PF and

MTOR | ’Z"J;?.ié?ﬁi‘j |

mTOR
 The PIBK/mTOR pathway has |
been strongly implicated in : , f
. ) Mitochondrial Energy Cellular Stem Cell —
prOmOtln_g flbrObIa.-St Function — | Homeostasis ™ Senescence “—’f cimclicamy =
proliferation, survival and \ | /
differentiation in response to
; Proteostasis |
several mediators. - —
i Proteosomal Unfolded Protein
« mMTORC1 as a therapeutic Degradation Response
target in IPF
Symthesls Autophagy

Platé M, Guillotin D, Chambers RC. The promise of mTOR as a therapeutic target. pathway in idiopathic pulmonary fibrosis. Eur Respir Rev 2020; 29



The mammalian target of rapamycin contributes to synovial fibroblast pathogenicity in rheumatoid arthritis
LAMTOR2
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Wt ligands/Wnt-like substance telomerase

/

stabilization of -catenin

N\

Insulin/IGF

TC FOXO

? ?
ROS production
1‘ v v
promotion of aging prevention of aging

b-catenin:dual function protein, involved in reqgulation and coordination of cell-cell adhesion and gene transcription
T-cell factor/lymphoid enhancer factor (TCF/LEF)

FOXO: Forkhead box transcription factors of the class O

Wingless/integrase-1 (WNT) signalling pathways



Complex role of Wnts in
chondrocytes,
syrfoviocytes, and
mesenchyma@ stem cells.

Overexpression 3-catenin
contributes to the fibrocyte
proliferation, pannus
formation, and local
iInflammation in
synoviocytes; moreover, it
could also promote the
proliferation and
chondrogenic differentiation
of MSCs In joints

Chondrocytes proliferation,

Fibrocyte proliferation, =
rep ; ' chondrogenic differentiation,

pannus formation,
inflammation Y% Ezz:r;:::; .
Gain of B-catenip
ANTAGONISTIC PLEITROPY AND
D|SPOSAL SOMA ocytes and
ANTAGONISTIC PLEITROPY AND o
CHRONIC DISEASES y
G Sl
Gain of p-.catenln High Wnt/p%
function activity
S o
, ® . Chondrocytes apoptosis,
. chondrogenic hypertrophy,
Cells proliferation,
chondroge:ic differentiation X O £ (I::\:]:r:gn::;:?;n

LRI PO N e
LS st
Chondrocytes and
artlcular cartilage

Front. Physiol., 02 September 2022
Sec. Skeletal Physiology
Volume 13 - 2022
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Health span to Lifespan : The magic
ratio

A

death

The physical history

Subclinical aging

2-0 55 70 age



Health span to Lifespan : The magic
ratio

A
Subclinical aging The physical history

20 55 70 =
M o

Medical death
intervention

B &
Eos & Tithonus’ example
Magic ratio: decreased

Subclinical aging

20 65 85 age



Health span to Lifespan : The magic
ratio

A
Subclinical aging The physical history

20 55 A 7O age
Medical death
- intervention
. Tithonus’ example

Magic ratio: decreased

Subclinical aging

20 65 85 age
=3 death
I 1 Medical
c Anti-aging intervention

intervention -

. 2

Subclinical aging

20 80 100 age

Magic ratio: constant
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