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ABLAGERUNG

e Fehlfaltung Protein (alpha-
Synucleine)
e \erbreitung

DARM-HIRN-ACHSE

e \Veranderungen im Darm -
durchlassig

e Neuroinflammation

e Chronische EntzUndungsprozesse




BODY-FIRST PD

More autonomic symptoms
Prodromal RBD

Damage to autonomic
systems in prodromal phase

Faster progression
Faster cognitive decline

Motor symptoms more
symmetric

Dopamine transporter loss
more symmetric

More hyposmia

GBA & SNCA mutation carriers
‘e this phenotype

BRAIN-FIRST PD

) Fewer autonomic symptoms
No prodromal RBD

Less damage to autonomic
systems in prodromal phase

Slower progression
Slower cognitive decline

Motor symptoms more
asymmetric

Dopamine transporter loss
more asymmetric

Less hyposmia

LRRK2 mutation carriers
have this phenot’

Quelle: Borghammer P, Van Den Berge N.2019 Brain-First versus Gut-First Parkinson's Disease: A Hypothesis. ] Parkinsons Dis.
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1- PARKINSON o oniscre sy
e VVerlangsamung - Blockade

:,.‘== % 0-Synuclein ° Steﬂgkelt
2. ® Tremor
e Gleichgewichtsunsicherheit

NICHT-MOTORISCH

v

Motorische Symptome

e Verlangsamung e Fatigue
N e e Fatigue, Depression, Apathie
e Steifigkeit  Obstipation N
* Gleichgewichtsstérung ® Gedachtnisstérungen ® SC h I.afStO run ge N
- e Schlafstérungen . .
 Ondunirgs e Obstipation

e Schmerzen
e Konzentrations- und
Gedachtnisdefizite
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BEWEGUNG e

e Regelmassige, auch intensivere

—. O
Aktivitat wirkt dosisabhangig (‘5\4

positiv;
e Physiotherapie

ERNAHRUNG

e Mediterrane Kost,

e wenig verarbeitete Lebensmittel
sowie Pra- und Probiotika zeigen
vielversprechende Effekte

e Ernahrungsberatung

STRESSMANAGEMENT
L'FESTY LE e Insbesondere Achtsamkeit kann

Progression reduzieren

M E D'C ' N E e Ergotherapie / Psychotherapie
2eé

7 SOZIALE INTERAKTIONEN C\

SCHLAF + soziale Einbindung strkt Resilienzund (@)

Lebensqualitat Ty el ¢
e offene Kommunikation o C d
e Freundschaften, Gruppe, Parkinson-Café

e Wichtiger Baustein fur Pravention
und Therapie

Al

Quelle: Angepasst aus: SUR P, Regensburger et al., 2026. Lifestyle medicine in Parkinson's disease Alle Abbildung aus Canva Design
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e Neuroprotektion
e Myokines - Exerkines
e Unterschiedliche Sportarten

PERSON

e \orliebe - Abneigungen
e Regionale Angebote
e Situation - Hindernisse
e “Eigener” Parkinson
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Exercise, Neuroprotective Exerkines,
A Narrative Review
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Prodromal phase Parkinson’s Disease

Primary prevention by
(lifelong) exercise

+ Regular (lifelong) exercise

/
I

|

|

|

|

+ Exercise after diagnosis

Traditional PD course

Traditional PD course

Exercise after diagnosis

+ Regular (lifelong) exercise

Non-motor
symptoms

Clinical threshold

Traditional PD course

Exercise after diagnosis

+ Regular (lifelong) exercise

Motor
symptoms

Clinical threshold

+ Regular (lifelong) exercise

Quality
of life

Exercise after diagnosis

I

I

: Traditional PD course
I

. . 4 . . N . A > T CdAls
Quelle: Langeskov-Christen et al., 2024 Exercise as medicine in Parkinson’s Disease ime (years)

Quelle:
Langeskov-Christen et al., 2024 Exercise al medicine in Parkinson’s Disease
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Effekte: viel mehr als ‘gute
Kondition’ und bessere Motorik

Nicht-motorische Symptome:
Bewegung lindert Depression, Angst,
Schlafstorungen und Fatigue und

verbessert kognitive Funktionen.
I i

[ )
v

Q
o

Lebensqualitat: Regelméassiges [ .
Training steigert Wohlbefinden, LY

Energie und Alltagsfunktion. L

N

Medikation: Sport kann die
dopaminerge Signallbertragung
verbessern und den Bedarf an
Medikamenten senken. 9/ L
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Sanaeifar et al., 2024 Beneficial effects of physical exercise on cognitive-behavioral impairments and brain-derived neurotrophic factor alteration in the limbic system induced by neurodegeneration
Ishaq et al., 2024 Effects of exercise training on nigrostriatal neuroprotection in Parkinson’s disease: a systematic review & de Laat et al., 2024 Intense exercise increases dopamine transporter and neuromelanin concentrations in the substantia nigra in Parkinson's disease

Chen et al., 2020 Effect of Exercise on Quality of Life in Parkinson's Disease: A Systematic Review and Meta-Analysis
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Freisetzung Exerkines -
Myokines

Unterschiedliche Wirkung

a) Weniger oxidativer Stress

5 ierECAE b R Plastizitat, Anglogenese "

Nervenzellen Y
R B
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d) Bessere Mitochondrien-Funktion
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Burtscher et al., 2021 The muscle-brain axis and neurodegenerative diseases: the key role of mitochondria in exercise-induced neuroprotection ,
o

Mitchel et al., 2024 Exercise , Neuroprotective Exerkines, and Parkinson ' s Disease: A Narrative Review

Phino et al., 2024 Physical exercise-mediated neuroprotective mechanisms in Parkinson’s disease, Alzheimer's disease, and epilepsyuelle: Cyrus Safaeipour, BS et al., 2026 Exercise and Brain Health:Expert Review Lifestyle Medicine and Preventive Neurolo
Naser AA et al., 2025 The Effect of Multimodal Exercise on the Levels of BDNF and GDNF in Patients with Parkinson's Disease.
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, Energieproduktion Entzundungs-
Mitochondrien hemmend

3

i~ _. .
]J &SChUtZ Zirkadianer Rhythmus
Nervenzellen

)/

Quelle: Li et al., 2026 Exercise as Chronotherapy: Regulating Circadian Rhythms to Alleviate Symptoms in Parkinson's Disease

Quelle: Han et al., 2026. Physical exercise and inflammation in Parkinson's disease: a review. Neurol Sci. 2025 Dec;46(12):6343-6356.

Quelle: Mitchell AK, Bliss RR, Church FC. Exercise, Neuroprotective Exerkines, and Parkinson's Disease: A Narrative Review. Biomolecules. 2024 Sep 30;14(10):1241.
Quelle: Naser AA et al., 2025 The Effect of Multimodal Exercise on the Levels of BDNF and GDNF in Patients with Parkinson's Disease.
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Quelle: Xu G, et al., 2025. Intervention strategies for Parkinson's disease: the role of exercise and mitochondria. Front. Aging Neurosci. 17:1519672.
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Starkere . Weniger oxidativer
Darmbarriere Stress

(%déichtnis - Stimmung, nicht-

Kognition motorische Symptome

Quelle: Yan et al., 2025. Effects of exercise modalities on cognitive function and depression in patients with Parkinson's disease: A systematic review and network meta-analysis. Geriatr Nurs. 2025
Quelle: Yang et al., 2026. Therapeutic potential of exerkines in neurodegenerative and mental disorders : a narrative review. Front. Physiol. 17:1793043

Quelle: Vargese et al., 2024 : Physical Exercise and the Gut Microbiome: A Bidirectional Relationship Influencing Health and Performance. Nutrients. 2024 Oct 28;16(21):3663

Quelle: Dani C, et al., 2020. Aquatic exercise program-modulated oxidative stress markers in patients with Parkinson's disease.

Quelle: Usha Kiran P, Haria J, Rani R, Singh S. 2026 Mitochondrial dysfunction and oxidative stress in Parkinson's disease: mechanisms, biomarkers, and therapeutic strategies. Tissue Barriers.

Quelle: Costa V, Zambetta ML, Gianlorengo AC 2026. Physical Exercise for Managing Fatigue in Parkinson's Disease: Clinical and Research Recommendations From a Systematic Review and Meta-Analysis.
Quelle: Kinger SB, et al., 2026. The Relation between Exercise and Non-Motor Symptoms in Parkinson's Disease. Mov Disord Clin Pract. 2.

Alle Abbildung aus Canva Design:
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Wie Bewegung Parkinson positiv beeinflusst
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MNeuroprotektive Exerkines Synaptische Plastizitat Mitochondriale Atmungsleistung Mitochondriale Biogenese

(aus v. a. Skelettmuskel)
= \ ATP 1

: b,
a-Syn | '\.,._J
(/i Ta
& Myokines J 7 ' : -
2. B. lIrisin, : Parkin T PINK1 1 ./
Apelin-36,
FGF21

Motorische Leistungsfihigkeit

Muskelkraft ¢
Gleichgewicht T,

\)
,..1\. A
-\_'_\-\ II%

Gang ;
Atmung Verbessert die kortikale Verschaltung,
Flexibilitat verlangsamt die Progression von PD,

fordert Neuroplastizitat und erhéht die
funktionelle Konnektivitat zwischen
verschiedenen Hirnregionen.

phosphoryliertes
Drp'] Serb37 T

Kognitive Fihigkeiten

ﬁ !\ synaptische Dichte 1

| Exekutive Funktionen
Emotion '
Schlaf
Lebensqualitéit

Bewegungsprogramme und Empfehlungen bei neurodegenerativen Erkrankungen (inkl. Parkinson)
Dauer

Art der Bewegung Haufigkeit Intensitat
Ausdauertraining Hohe Intensitat (80—85 % HRmax)
(z. B. Gehen, Laufen, = 3 Tage/Woche oder moderate Intensitat
Radfahren, Schwimmen, (60—65 % HRmax)
Tanzen)

Krafttraining 30-60 % 1RM fiir Anfanger &

'l I (patientengerecht je nach 2 2 Tage/Woche iltere Personen;
Muskelgruppen) 60—80 % 1—4RM fir Fortgeschrittene
Gelst—Knrperl-Traflmng 23 Einheiten/Woche Els zum Punkt des
(z. B. Yoga, Tai Chi} leichten Unbehagens

HRmax: maximale Herzfrequenz; 1RM: 1-Wiederholungs-Maximum.

= 30 Min. kumulatives Training,
+ 5 Min. Aufwirmen & Abkihlen,
Fortschritt zu 150 Min./Wache

1-4 Satze mit 8—15 Wiederholungen,
Fortschritt auf 2=3 Std./Woche

45—-60 Min./Einheit

Jorina Janssens

Wichtig: Bei Schmerzen Training sofort beenden und &rztlichen Rat einholen. Trainingsplan an Fitness, Krankheitsstadium und Erfahrung anpassen.
Bei kognitiven Einschrankungen: Intensitat entsprechend reduzieren und einfache, leicht verstandliche Trainingsstruktur wahlen,
Bei geringer Motivation: Physic- und Bewegungstherapeuten sollten motivierende und belohnende Strategien einsetzen, um die Adhérenz zu verbessern.

Quelle: Xu G, Ma C and Yang Y (2025) Intervention strategies for Parkinson’s disease: the role of exercise and mitochondria. Front. Aging Neurosci. 17:1519672. doi: 10.3389/fnagi.2025.1519672
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-0 days per week —1-2 days per week 3-5 days per week 6-7 days per week
Smell
Brad Const
Writing ¥60.00 Dizzy
T Uri
remor R rinary
Dysk Sexual
Gait Sleepy
Rising Fatigue
Dress Insomnia
Stoop Anxiety
Freeze Depress
Falls Motiv
Balance Interest
Speech Memory
Drool Comp
RBD Halluc
RL Pain Nause isual

“a 2. Association between individual Parkinson’s disease symptom domains and physical activity levels. D>~ ‘

Morley, J. F, et al., 2026. Physical Activity , Patient-Reported Outcomes, and Quality of Life in Parkinson’ s Disease. Alle Abbildung aus Canv
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ARTICLE M) Check for updates
Stress and mindfulness in Parkinson’s disease — a survey in

' %*
5000 patients 2. | |

Anouk van der Heide(®"?, Anne E. M. Speckens(®®, Marjan J. Meinders (3%, Liana 5. Rosenthal (37, Bastiaan R. Bloem' and * %k
Rick C. Helmich'#*

A Effect of aerobic exercise
on global brain atrophy

Change in global percentage-based volume

C Effect of mindfulness on PD symptoms differs depending on frequency of mindfulness use (N=1102)

E
=
L . ! - ' ' ' + =+ Depressed mood g 17
> (tho=0.25, [85% C1 0.19, 0.31]) E
§ 7.0 - =#+ Anxiety L]
? it | {ho=0.27, [85% C10.21, 0.33]) E
.E 6.5 _— _"-A | - <. Tremor ﬂ..l
E £~~"' =4 {tho=0.18, [85% C1 0.11, 0.24]) = (-
-~ . - Sleep problems ﬂ
) 6.0 | ::"‘ _ ) Ls (rho=0.22, [95% C1 0.16, 0.28]) E
8 e ' Gait and freezing it
E‘ 55 | d {tho=0.14, [95% C1 0.07, 0.21]) il
3 &> | Bradykinesia o
% (rho=0.18, [85% C1 0.11, 0.23])) 'ﬂ -1
o 50|
< . «#. Dyskinesia
o {rho=0.18, [85% C1 0.08, 0.24])
Once a month Few times a Weekly Several times a Daily Several times : :
or less month week a day Stretching Aerobic exercise
N=22T7 N=2T74 N=140 N=210 N=180 N=61 |I'|tEI"UEh'HﬂI'I
‘ Quelle: van der Heide et al., 2021. Stress and mindfulness in Parkinson's disease - a survey in 5000 patients Quelle: Johansson, M. E.,et al.,2022. Aerobic Exercise
Alters Brain Function and Structure in Parkinson'’s

Disease: A Randomized Controlled Trial.

Valton et al., 2026. Physical Exercise for Managing Fatigue in Parkinson’s Disease: Clinical and Research Recommendations From a Systematic Review and Meta-Analysis. Journal of Geriatric Physical Therapy
Yan et al., 2025. Effects of exercise modalities on cognitive function and depression in patients with Parkinson's disease: A systematic review and network meta-analysis. Geriatr Nurs. 2025

Kinger SB, et al., 2026. The Relation between Exercise and Non-Motor Symptoms in Parkinson's Disease. Mov Disord Clin Pract.

Kim R, et al., 2025 Moderators of aerobic exercise effects on motor symptoms in patients with Parkinson's disease: A systematic review and meta-analysis. Parkinsonism Relat Disord.

Johansson, M. E.,et al.,2022. Aerobic Exercise Alters Brain Function and Structure in Parkinson’s Disease: A Randomized Controlled Trial.

Alle Abbildung aus Canv
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PARKINSON'’S DISEASE EXERCISE PYRAMID*

Frequency per Week (days);
Intensity (% HR,.x or % max effort)

Representative Types of
Exercise, Activity, and Therapy

Daily (potentially multiple times per
day); beneficial in all PD stages

3 days; choose the exercise
program(s) you enjoy; this is
helpful in all PD stages

2 days; 3 sets of 10
repetition; goal to reach
60—80% max effort;
high value exercise

3 days; goal to
reach 60—-85%
HRmax; high
value exercise

Exercises for reducing muscle rigidity: stretching
and flexibility exercises are usually designed by a

PT for specific muscle stiffness

Workout alone/group with PT trained
for PD: PWR!MOVES{ Dance for PD,
Rock Steady Boxing, Nordic Walking,
Tai-Chi, yoga, golf, and pickleball

Involve major muscle groups
using weight machines,

bodyweight devices, and
resistance bands

Sustained use of
large muscle for

walking, running,
cycling, rowing

*Pyramid Design by PresentationGO.com

Quelle: Mitchell, A. K., Bliss, R. R., & Church, F. C. (2024). Exercise , Neuroprotective Exerkines , and Parkinson’s Disease: A Narrative Review. 1-50.
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Hier sind die wichtigste Bewegungsarten die in einem
wochtenlichen Plan integriert werden sollten:

0 Ausdauer: 3x/Woche >30Min e Spass - Koordination
Velo (Ergometer), (Nordic) Walking, Tanzen, Aquafitness, Tanzen, Boxen, Klettern, Federball,
Laufband, Joggen. Ohne Sturzgefahr/Blockade: hohe Intensitat Tischtennis, Tai-Chi, ...

Body-Mind: 2-3x/Woche -
Steifigkeit reduzieren

Dehnen, Yoga, Tai-Chi, Qigong

Streckung, Rotationen + Atmung, Entspannung
und Korperwahrnehmung schulen

Kraft: 2x/Woche 0

Grosse Muskelgruppe (Aufrichtung)
3 Sets von 8-12 Wiederholungen - Aufbau Gewicht
Fitnessraum, Theraband, eigenes Korpergewicht (Klettern)

\
~—

Alle Abbildung aus Canva Design
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Alltagsstraining

Eeweg- : taglich: Dehnen,
LSVT BIG
SpaSS 3x/ Woche: Tanzen,
Tai-Chi, Yoga,

Klettern. Boxen

2x/Woche: grosse
Muskelgruppe -
antiSchwerkraft:
3 Sets 10 Wdh.
80-80% 1RM

Krafttraining

o Ernahrun
Ausdauertraining 3x/Woche: 80-85% =
HRmax: joggen,
velofahren,
schwimmen, Nordic

Walking....

P

\ Cues bei

Gleichgewicht

Bewegung im Freien

llustratorin: Jorina JJanssens. Quelle: Zusammensetzung aus aktuelle Evidenz Stand 2025

Corcos et al., 2024 Advice to People with Parkinson’s in My Clinic: Exercise. Journal of Parkinson's Disease
Langeskov-Christen et al., 2024. Exercise as medicine in Parkinson's disease

Mitchell et al., 2024. Exercise, Neuroprotective Exerkines, and Parkinson’s Disease : A Narrative Review. . Biomolecules.
Abklrzungen: FOG = Freezing of Gait; Wdh = Wiederholungen; RM = Repetition Maximum; HR=Heart Rate Alle Abbildung aus Canva Design:
Cools Cl, Kotz SA, Bloem BR, de Vries NM, Duits AA. Understanding personal preferences to promote exercise adherence in Parkinson's disease. Clin Park Relat Disord. 2025 Apr 28;12:100336. doi: 10.1016/j.prdoa.2025.100336.
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e Saisonabhangig

e Familien-Berufstauglich
e Vorliebe - Abneigungen
e Finanziell

e Gruppe/ alleine
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HINDERNISSE HINDERNISSE

Fatigue / Depression
e 20% meint, dass
Bewegung Fatigue
erhoht
e Bewegungsvermeidung
e |[nterprofessionelle
Therapie

Sturze - Gehunsicherheit:
e Mehr Untersutzung /
e zusatzliche, individuelle

Therapie
e |[nterprofessionelle
Therapie

Quelle: Cools Cl, et al., 2025. Motivation Matters: Elucidating Factors Driving Exercise in People With Parkinson Disease. Phys Ther. 2025 Jun 2;105(6):pzaf048.
Quelle: Kim M, et al., 2025. Motivators and Barriers Affecting Exercise in Patients With Parkinson's Disease. ] Clin Neurol. 2025 Jan;21(1):13-20.

Quelle: Kinger SB, et al., 2026. The Relation between Exercise and Non-Motor Symptoms in Parkinson's Disease. Mov Disord Clin Pract. 2026 Apr;13(4):956-963.
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‘

HINDERNISSE HINDERNISSE

Dopamine-Mangel:
e Antriebslos,

Kognitive Defizite:

Initiativmangel e Hilfe beﬂi Organisation - /
e Mehr Coaching - Durchfghrung
Feedback notwendig - - [Repetiton
Supervision e |nterprofessionelle
Therapie

e Sportin On-Phase
e |nterprofessionelle

Therapie
Alle Abbildung aus Canva Design ‘ ‘
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BEWEGUNG WIRKT

e zentraler Bestandteil der
Therapie & lifestyle
medicine

e Verlauf + beeinflussen

e | ebensqualitat verbessern

e Taglich

e Pyramide beachten

2
- -
2RV
(
-

Alle Abbildung aus Canva Design
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