Positiver Einfluss von Bewegung auf die Kanzerogese

Krems, 12.10.2011
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1) Begriffsklarung
- Bewegung
- Kanzerogenese

i) epidemiolog. Zusammenhange
- Colon-, Mamma- u. Prostata-Ca
- pathogenetische Zusammenhéange

iii) Bewegung als Praventivum, Therapeutikum u. Palliativum

Conclusio
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Komponenten des Energieverbrauchs beim Menschen und wichtige Determinanten {Schema nach [45]).

Determinonten
* Alltogsok tivitit NEAT
* Dover und Intensitdt von sportlicher Akiivitit) EAT

# Nohrungsmenge und -zusammensetzung

» fetifreie Kérpermasse

« Alter

* Geschlecht

» genetische Fokioren

* Hormone (z. B. Schilddrisenhormone)
» Sympathikusok fivitit




Anzahl maligner

JAktivierung®” von Proto-Onkogenen, Zellen -.

Inaktivierung von Supressorgenen
{(z.B. durch exogen oder endogen
entstehende Kanzerogene)
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Mehrstufenprozel der malignen Tumorprogression
Transformation ]
nach Rajewsky et al. 1992
Kanzerogenese

- Tumor/ Krebsentstehung

- friher Dreistufenmodell
Initiation, Promotion und Progression

- heute Tumorentwicklung als komplexes
Mehrstufenmodell, vieles unverstanden

- Dreistufenmodell bleibt etabliert
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I Der Ablauf der Kanzerogenese |

» Damit Krebs entstehen kann muss ein

Karzinogen mit der DNA zusammenkommen
> Initiation (lrreversibel)

* Dann muss der Schaden an der DNA irreparabel
sein, und Promotoren missen das Zellwachstum
enthemmen = Promotion (Reversibel)

« Zuletzt darf das Immunsystem den Tumor nicht
entdecken, so dass er ungestort wachsen kann:
-> Progression

+ Komplette Kanzerogenese kdnnen alleine alle
3 Stadien auslésen u. einen klinisch fassbaren
Tumor erzeugen




Gestorbene insgesamt seit 1970 nach Todesursachen, absolut

Todesursachen (Pos. Nr. ICD-10)

Jahr Insgesamt Bosartige '(rankS:lrEn des Krankheiten der Krankheiten der | Sonst kKrankheiten Yerletzungen

Meubildungen Kreislaufsystems Atmungsorgane | Verdauungsorgane | (A00-B29,D01- und Yergiftungen
(C0D-CA7) /100-199) (JOD-J99) (KOD-K93) HG5 LD0-R99) (V01-Y89)
1970 98.819 19.362 46.602 8.176 5.972 10.907 7.710
1971 97.334 19 260 47 164 £.119 5.981 10.794 8.016
1972 95.323 19120 45 860 5.056 5774 10 460 8.053
1973 92 768 19,182 45 057 5474 5715 9,627 7.707
1074 94.324 19.475 46 563 5272 £.018 9,354 7.642
1975 95.041 18 996 47 931 5741 5.883 9.019 7471
1976 95140 19169 48 503 £.158 5.490 8621 7.109
1977 92 402 19.024 47373 4 /58 5736 8.450 7.152
1978 94 A17 18.927 49 408 5.352 5.431 8277 7.222
1979 92.012 18.884 47 478 4495 5.391 8545 7.219
1930 92 442 19.284 49.014 4 /92 5195 7367 £.890
1081 92 A93 19,163 49 007 4.997 5.025 7.698 £.803
1082 91.339 19.049 48317 4 A90 4 861 7.451 £.971
1983 93.041 18.826 50.067 5.081 4374 7.126 7.067
1084 A8 466 19,194 46909 4.290 4 /92 £.683 £.698
1085 #9578 18.837 47 908 4.911 4539 £.033 £.450
1086 87.071 18 606 45747 4363 4318 £.760 6187
1087 a4 907 19.083 44 851 4118 4167 6.553 £.135
1088 83263 18.991 44200 3702 3.968 £.428 5.974
1039 83407 18.988 43.700 3.951 4188 £.738 5.842
1930 82952 19.330 42 629 4198 4071 7.148 5576
1991 83428 19.317 44003 3.908 4132 6667 5.401
1092 83162 19.399 43781 3.926 4212 £.750 5.094
10933 82517 19.521 43513 34852 4069 £.497 5.065
1094 80,684 19.046 42 654 3469 34972 £.365 5178
1995 81.171 19,154 43447 3422 34832 £.420 4 896
1996 80790 18819 43.751 3519 3727 6.223 4751
1097 79.432 18.845 42 991 3555 3495 £.118 4428
1098 78.339 18 656 42 544 3552 3478 5.899 4210
1939 78.200 18.710 42111 4.041 3.251 5728 4359
2000 76.780 18.749 40111 4087 3.464 5.970 4399
2001 74767 18.487 38385 3914 3349 6.405 4227
2002 76.131 18.623 35 906 4.090 3588 8.607 417
2003 77.209 19231 34914 5111 3603 10.089 4261
2004 74292 19.245 32.486 4,490 3336 10.569 4 166
2005 75.189 19124 32 636 4 70 3.354 10.966 4439
2006 74295 19056 32.489 4.401 3.008 11.040 4211
2007 74 525 18 966 32 864 4 552 3.294 10.726 4213
2008 75.083 19.780 32204 4130 3043 11,619

Q: STATISTIK AUSTRIA, Todesursachenstatifi_Erstelit am: 16.06.2009
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Grafik 12: Haufigste Tumorlokalisationen bei Krebsneuerkrankungen 2007 nach Geschlecht
Most commaon cancer localisations by cancer incidence 2007 and sex
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Q: STATISTIK AUSTRIA, Osterreichisches Krebsregister (Stand 27.08.2009). - 1) C33-C34. - 2) G18-C21. - 3) C53-55.



Table 1—Burden of chronic diseases in the U.5.

Cardiovascular
disease* All cancers Diabetes

Deathst

Number 031,108% 553 768 rae T

Percent of total <___ 385 2290 3.0_—>
New cases 2,450,000 T,308,030] 1,300,000
Prevalent cases 64.400.0009 Q. .600,0004# 18,200,000
Total costs (billions)** $351.81+ $189.5 $132.0

*The category of cardiovascular disease includes heart disease, stroke, and other cardiovascular diseases.
TNumber of deaths in 2001. ¥Includes 700,142 deaths from heart disease, 163,538 deaths from stroke, and
67,428 from other cardiovascular disease. §Includes coronary heart disease, stroke, and congestive heart
failure only. [Number of newly diagnosed cancers in 2004, estimated by ACS. 9Estimated by AHA and
National Heart, Lung, and Blood Institute for 2001. Includes 13,200,000 cases of coronary heart disease and
4,800,000 cases of stroke. The National Health Interview Survey (NHIS) estimated a prevalence for all types
of heart disease of 23,482,000 for 2001; however, we have not utilized the NHIS data as they are solely based
on interview. #Number of prevalent cases in 2000, estimated by the National Cancer Institute. **Total direct
and indirect costs in 2003, estimated by the National Institutes of Health. T¥Includes $229.9 cost of heart

disease and $51.2 cost of stroke.



Kurzbahn-WM 2006 zweimal Gold;
Janine Pietsch im SPOX-Interview; Montag, 24.11.200 8

"Nur ein Ziel: den Krebs besiegen"
Brustkrebs mit 26 Jahren: Janine Pietschs Erkrankun g hat den deutschen Schwimmsport geschockt.




vollstandige, negative Korrelation r=-1

12 1

Zusammenhang
Bewegung — Krebs

olute, keine Rorrelation r=0

*

1 monofaktoriell

multifaktoriell : Genetik, Exposition, Umwelt,
Erndhrung, Bewegungsumfang;

Problem des richtigen Studiendesign
methodologische Probleme: prospektiv,
randomisiert, ....

Definition von Bewegung/Aktivitat/LF;
keine Berucksichtigung von zusatzl. RF
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Alcohol Dosing and Total Mortality

in Men and Women

An Updated Meta-analysis of 34 Prospective Studies

Augusto Di Castelnuovo, ScD; Simona Costanzo, ScD; Vincenzo Bagnardi, ScD;

Maria Benedetta Donati, MD, PhD: Licia lacoviello, MD, PhD: Giovanni de Gaetano, MD, PhD

Arch Intern Med. 2006:166:2437-2445

— Fixed Model (n=586)
—— Random Model (n=>56)
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Figure 1. Relative risk of total mortality (95% confidence interval) and alcohol intake extracted from
96 curves using fixed- and random-effects models.




Immunanpassung durch Bewegung und Sport
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Mehrstufiger ProzeR der Krebsentstehung

 Behandlung von Kaninchenohr mit
polycyclischen KW: mechanische Reizung

beschleunigte Tumorentstehung

* unterschwellige Behandlung von Kaninchenohr
mit polycyclischen KW: zusatzlich Crotonol

Tumorentstehung

umgekehrte Reihenfolge keine Tumoren




Type Duration Intensity Frequency

Dose

TN

Energy Balance? Hormones?  Mechanical? Immunity? DNA repair?

Normal cell 5-20 yrs

FIGURE 1—Hypothesis of the influence of dose of physical activity
(type, duration, intensity, frequency) on possible biological mecha-
nisms operating on cancer development.
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Physical Activity and
Cancer Prevention

Pathways and Targets for Intervention

Connie . Rogers,** Lisa H. Colbert, John W. Greiner,' Susan N. Perkins* and
Stephen D. Hursting*”
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Sports Med 2008; 38 (4): 271-296

Bewegung

Anti-promotion/progression strategies

» Scavenge reactive oxygen species

» Decrease inflammation

+ Suppress proliferation/enhance apoptosis
» Enhance immunity

+ Discourage angiogenesis

Genetic/epigenetic
alterations

g L] =

Increased cell
proliferation

Anti-initiation strategies

i,

Ne plhstlc

+ Alter carcinogen metabolism

« Enhance carcinogen detoxification Additional :
+ Scavenge electrophiles/reactive oxygen species genetic/epigenetic RO
alterations

* Enhance DNA repair

Fig. 1. Multistep carcinogenesis pathway. A schematic presentation of the multi-stage process of carcinogenesis, as well as stage-specific
prevention strategies. The initiation stage is characterized by the conversion of a normal cell to an initiated cell in response to genetic or
epigenetic changes. The conversion of an initiated cell to a preneoplastic population of cells and ultimately to a tumour is determined by
additional genetic or epigenetic changes that affect the balance between growth and death in these cells. Strategies to intervene in these
processes via exercise are listed in the boxes (reproduced from Hursting et al.,'" with permission from Karger AG, Basel).



META- SEN

Evidenzpyramide

=\

Level 1: Es gibt ausreichende Nachweise fir diek®éimkeit aus systematischen Uberblicksarbeiten
Uber zahlreiche randomisiert-kontrollierte Studien.

Level 2: Es gibt Nachweise flur die Wirksamkeit ausmindest einer randomisierten, kontrollierten &ud

Level 3: Es gibt Nachweise flr die Wirksamkeit austhodisch gut konzipierten Studien,
ohne randomisierte Gruppenzuweisung.

Level 4a: Es gibt Nachweis fur die Wirksamkeit &lisischen Berichten.

Level 4b: Stellt die Meinung respektierter Expertiam, basierend auf klinischen Erfahrungswerten
bzw. Berichten von Experten-Komitees
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Relationship Between the Risk of
Breast Cancer and Physical Activity

An Epidemiological Perspective

Pirjo Latikka,! Eero Pukkala? and Veikko Vihko!

1 LIKES-Research Center, Jyviskyli, Finland
2 Finnish Cancer Registry, Helsinki, Finland

Abstract The possible protective effect of physical exercise on the risk of breast cancer
has gained attention during the last few years. According to the current concepts
of biological mechanisms underlying the possible protection. physical activity
may alter menstrual function by reducing the number of ovulatory menstrual
cycles via a hormone-related pathway and. thus. reducing the cumulative expo-
sure to progesterone and estrogen. Experimental studies on the effects of exercise
suggest changes in menstrual characteristics and in ovarian hormone serum lev-
els. The majority of epidemiological studies. in spite of limitations in estimating
physical activity and partly incomplete control of confounding factors, suggest a
protective effect of physical activity. Whether physical activity offers a means of
primary prevention of breast cancer is still an open issue.







n =7, keine protektive Wirkung
n = 13, protektive Wirkung
n = 1, erh6htes Risiko




Mamma-Ca:

- >60 Studien
- inverse Relation zw. Inzidenz u. Bewegungsausmal}

- Inzidenz 20-80%  (,active vs. sedentary”)
- unabhangig fur BMI u. menopausalem Status

- Geschlechtshormone , Insulin u. IGF | , Immunabwehr - , Ko von BMI u.
Korperfettausmalf3










Colon-Ca:

- >50 Studien

- inverse Relation zw. Inzidenz u. Bewegungsausmal}

- Inzidenz 30-40%  (,active vs. sedentary")

- unabhangig fur BMI

- ,moderate — high intensity* am effektivsten

- Datenlage nicht konklusiv derzeit: Rectum-Ca, Adenom e, Polypen-Rekurrenz













What is the relationship between physical activity and rsk of prostate cancer?

Research findings are less consistent about the effgidtysical activity on prostate cancer,

with at least 36 studies in North America, Europel Asia. Overall, the epidemiologic research

does not indicate that there is an inverse relationshyvdxst physical activity and prostate cancer (4, 7).
Although 1t 1s possible that men who are physically activpernence a reduction in risk of prostate cancer,
the potential biological mechanisms that may explais #ssociation are unknown, but may be related to
changes in hormones, energy balance, insulin-like tiré&ctors jmmunity, andantioxidant

defense mechanisms (7).
One recent study suggested that regular vigorous actieijd slow the progression of prostate cancer

in men age 65 or older (9).
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Inzidenz ~25-35%







Sport u. ablatierende PCTH
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Physical Activity and All-Cause Mortality: A Meta-Anal ysis

O

RRR ~ 22-31%

O

Ldllgen H et al., Int J Sports Med, 2009



Byberg L et al.,BMJ, 2009



Change of Physical Activity between 50-60 yr.
Mortality compared to persistent high activity:

0-5 years FU: RR 2.64 (1.32-5.27)
5-35 years FU: RR 1.10 (0.87-1.38)

Mortality reduction: RR 0.51 (0.26-0.97)

(smoking cessation RR 0.64 (0.53-0.78))
Physical Activity:
Low: n= 325 sedentary
Medium: n= 802 active but no to rare regular sports
High: n=1078 at least 180 min/week leisure time sports

Byberg L et al.,BMJ, 2009



,Bewegung u. Kanzerogenese”

Conclusio:

* pathophysiologisch mehrere Angriffspunkte

e inverse Dosis/Wirkungsbeziehung

* nicht linear, ,j-shaped”

« unterschiedlich fir Tumorentitaten:

Mamma-Ca. Colon-Ca, Lungen-Ca, Endometrial-Ca, Prosta-Ca

* positive Korrelation zw. Adipositas u. Krebs

* Bewegung hat

- praventive

- therapeutische

- palliative Wirkung bei Malignomerkrankungen



