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Demographische Entwicklung in Deutschland

ZEITELONLINE

»Alter ist Leben fiir Fortgeschrittene«
Sranffurter Allaemeine

DAS LEBEN DER SENIOREN

Die Alten drehen auf

OSTTHURINGER
Zeitung

2010 81,5 Millionen Einwohner

600 300 Biirger in Tausend 300

600

2050 69,4 Millionen Einwohner

00 300 Biirger in Tausend 300

600

*Annahme: Geburtenhaufigkeit annahernd konstant bei 1,4 Kindern je Frau; Jéhrlicher Wanderungssaldo plus 100 000 Personen

SZ-Graphik; Quelle: Statistisches Bundesamt

Statistisches Bundesamt, 2010, 2018
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Demographische Entwicklung in Deutschland

2060 wird in Deutschland voraussichtlich jeder dritte uber 65

Jahre alt sein und jeder siebte uber 80 Jahre.

600 300 Biirger in Tausend 300

*Annahme: Geburtenhaufigkeit annahernd konstant bei 1,4 Kindern je Frau; Jahrlicher Wanderungssaldo plus 100 000 Personen
SZ-Graphik; Quelle: Statistisches Bundesamt

Statistisches Bundesamt, 2010, 2018
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Billie Burke (american actress, 1884-1970)

"Age Is something that
doesn't matter unless
you are a cheese”

AR

Topper Returns (1941)

Quelle: Wikipedia
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Altersabhangigkeit
kardiovaskularer
Erkrankungen

in Deutschland
(2022)
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Was wollen wir?
Gesund und glucklich altern und unabhangig leben!

g

Lucas Cranach der Altere "Frauen im Jungbrunnen”




> What are the reasons for

A

Biologisches Alter (Jahre)

T ' T T T T T T T
10 20 30 40 50 60 70 80 90 100

Chronologisches Alter (Jahre) adaptiert nach Nature Reviews Molecular Cell Biology 16, 593-610 (2015)



P UNIVERSITATSKLINIKUM jena Erste Ildeen zum Altern...

Der Mensch ist so alt wie

Arteries: Young and Old seine Arterien.
iochemical changes can lead to structural
Erea:(dov.'nglin}thegaging a:tcri]atl w;]l t Old Artery ThomaS SYdenham, MD

English Physician 1624-1689

Young Artery

Adventitia

Media

Intima -

~—— Arterial
Lumen

source: Hopkins Technology, LLC



U NIVERSITATSKLINIKUM jena Progression der Atherosklerose

NOMANCLATURE AND SEQUENCES IN PROGRESSION  garijesT  MAIN GROWTH  CLINICAL
MAIN HISTOLOGY OF ATHEROSCLEROSIS ONSET MECHANISM COLLERLATION
Initial lesion i '
* histologically "normal"
» macrophage infiltration
* isolated foam cells
from
first
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mainly intracellular lipid .
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Diagnostik der Atherosklerose

Linker Vorhof

Linke
Herzkranzarterie

Ramus
circumflexus

/ Ramus
interventricularis

> 7
i ¥
Rechte i Linke
8 Herzkranzarterie Herzkammer

) anterior
Rechte Herzkammer
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Kardiovaskulares Altern — Physiologische Faktoren

Left Ventricle

Stiff Aorta

A Afterload }mvo, ACollagen  }TGFB
: Ischemic Elastin Elastases
y Coronary Perfusion 5= el + +2/IM:S 9and 12
athepsins S,K,
Neutrophil Elastase
HYPG"‘WP"V} T8 } systolic BP
Fibrosis Aldosterone ($Afterload) * \I;u:se_)tNave
* elocity
HFpEF | { Diastolic BP

HFtEF (y Coronary Perfusion)
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Apoptosis <a— /{ S — P Inflammation

On one gene?

Mitochondrial
Oxidative Stress
Genomic Instability

CV Risk Factors CcVD Endothellal/VSMCs
Senescence '

Cell D|VI510ns

«Oxidative Stress <Radiation

E 5 S O{O 'Eo { «Alkylation 'ggﬁumg:tss
3 g e Cardi L deo

a ardiovascular amage

- ] i I L L Aging - ) ﬂ» QX

Telomere Shortening

Apoptosis *eNOS, SIRT1
Thrombosis 4 NADPH
*Angiogenesis
* Adrenergic Signalling Endothelial Dysfunction
* Calcium Homeostasis Epigenetic Changes

+ DNA Methylation Histone Marks

ph A AL d

Gene Promoter

Gene Promoter

Histone
@ Unmethylated

@ Methylated @ Acetylated @ Methylated

Molekulare Mechanismen :
d e s k a r di ov a sku I ér en Alt ern s Altered Expression ofOxidlntand Inflammatory Genes

Vascular Dysfunction




>

UNIVERSITATSKLINIKUM JEnd

Forgcher entdecken Unslerh_lichkeils—ﬁen

Telomeres

Telomere

cell nucleus

Chromosome
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SR 5 . .
LA The Nobel Prize in Physiology or
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What We Lose With Age INC
Medicine 2009
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over time ...

Telemeres,

nd caps that protect visi
S S 1 ... telomeres shorten, and eventually cell division stops.

”for the discovery of the telomeres and
the enzyme telomerase”
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Diet Environment




}tjnIVERSITRTSKLInIKumJena Altern und Diat: ’Caloric Restriction

445 kCal
+ 1 Apfel

885 kCal
+ 1 Apfel

CALORIE RESTRICTION DIET

Canto, 25

Although a senior citizen — the average rhesus monkey
lifespan in captivity is 27 — Canto, above, is aging fairly
well. Qutwardly, he has a nice coat, elastic skin, a smooth
gait, upright posture and an energetic demeanor. His
bloodwork shows he is as healthy as he looks.

NORMAL DIET

Owen, 26

He gets more food, but Owen, above, isn't aging as well.
His posture has been affected by arthritis. His skin is
wrinkled and his hair is falling cut. Owen is frail and moves
slowly. His bloodwork shows unhealthy levels of glucose
and triglycerides.

Human equivalent Meals prepared by Mike Linksvayer, 36 Diet of an average, active human male of 36

Breakfast fermented Lunch tofu, Dinner vegan sausage, kale,
soybeans and garlic konyakku and carrots tomate sauce and salad Photos by Jim Wilson and Tony Cenicola/ The New York Times and Lars Klove for The New York Times

2000 kCal 3000 kCal



’fmlvmsnmsm.lnmum jena ”Caloric Restriction” — Gesundes Altern

Hundert
Jahre -
aber
iIimmer
hungrig?
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an apple a day
keeps the doctor

away
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Therapien der Atherosklerose und KHK

—

Allgemein:
ASS
Betablocker
ACEI/ARB

Statine

Siehe Vorlesung ,,Sekundarprophylaxe KHK*
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Zusammenfassung — Take home points

Kardiovaskulares Altern wird durch oxidativen Stress,
genomische Instabilitat, epigenetische Faktoren und zellulare
Seneszenz beeinflusst.

Marker des kardiovaskularen Alterns sind die Erhohung der
myokardialen Fibrose und Hypertrophie mit gestorter
Koronarfunktion sowie eine erhohte vaskulare Steifheit.

Biologisches Altern steht dem chronologischen Altern gegenuber
und ist durch externe Faktoren (Diat) beeinflussbar.
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Weitere Fragen an:
Univ.-Prof. Dr. Christian Schulze
christian.schulze@med.uni-jena.de
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Molekulare
Regulation des
kardiovaskularen
Alterns

Pulmonary
artery

Mitral
valve

Aortic

valve

Adventitia layer

Decreased heart rate,
increased arrhythmias
(AMPK, Klotho, BubR1)

Aged

Apoptotic/necrotic cells |
(SIRTT, SIRT7,
IGF-1, p66°h<)

Fibrosis (SIRT1, SIRT3) )

Hypertrophy
(SIRT1, SIRT3, IGF-1,
mTOR, AMPK, p665h<)

Senescent progenitor A
and myocyte
(SIRT1, p66she)

Ischemic tissue
(SIRT1, mCLK?)

Arterial Stiffness
(BubR1)

Ischemic tissue
(SIRT1, IGF-1, AMPK)

Infiltrating SMC
Fibrosis (BubR1)

Nitric Oxide
(SIRT1, FOXO3a)

Arterial thickening (BubR1)}

Senescent endothelial cells
(SIRT1)




