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Nachdenken über ein Problem, welches dadurch in seiner Belastung
relativiert wird





Lancet Oncol. 2008 Sep 15. [Epub ahead of print]



Ornish D et al. Lancet Oncol. 2008 Sep 15. [Epub ahead of print]

Mean telomerase activity in 
peripheral-blood

mononuclear cells at baseline and 
at 3 months



Lancet Oncology, 16. Sept. 2008

● Kalorienreduktion um 20%

● Gemüse und Obst mit niedrigen Glucoseindex

● 30 min Walking/Day

● Meditation Stressmanagement (60 min /day)

Life style intervention





Ornish D et al. Lancet Oncol. 2008 Sep 15. [Epub ahead of print]

Association of 3-month changes in 
telomerase activity

(adjusted for baseline telomerase activity) 
with 3-month changes

in intrusive thoughts about prostate cancer



Lancet Oncology, 16. Sept. 2008

Erhöhtes Metastasierungsrisiko bei Brustkrebs.
Griffith JK et al. Breast Cancer Res Treat 1999;54:59-64.

Risikoerhöhung für Blasen – Nieren - Lungenkarzinom
Wu X et al. J Natl Cancer Inst 2003;95:1211-18.

Risikoerhöhung für Prostatakarzinom
Gertler R et al. J Clin Oncol 2004;22:1807-14.

PSA Anstieg nach Prostataektomie
Fordyce CA et al. J Urol 2005;173:610-14.

Telomeren verkürzt bei















Nature 420, 853-859(19 December 2002)



INTERLEUKIN 1

PARAGANGLION
(via  REZEPTOREN)

NUCLEUS TRACTATUS
SOLITARIUS

CORTEX

J. NEUROSCI 18, 9471In conclusion, these results demonstrate that somata and/or fibers of sensory
neurons of the vagus nerve express receptors to IL-1 and prostaglandin E2 and that
circulating IL-1 stimulates vagal sensory activity via both prostaglandin-dependent
and -independent mechanisms.       J. Neurosci 18, 9471

EFFERENTE BAHNEN



Cholinerge Reaktion

TNF  alpha

c jun

P 53

Efferent vagal fibres transmit
neuronal information via 
acetylcholine and activate
cholinergic receptors on 
peripheral tissue
macrophages.
This rapid cholinergic route 
then suppresses cytokine
synthesis (eg, TNF) in 
peripheral macrophages, the
distribution of which
corresponds with TNF-
synthesis in tumour cells.



VAGALE
INFORMATION

NUCLEUS TRATUS 
SOLITARIUS

HYPOTHALAMISCH CHOLINERGE
HYPOPHYSÄR REAKTIONEN
ACHSE

CORTICOSTEROIDE SUPPRESSION
PERIPHERER

ANTIINFLAMMATORISCH MAKROPHAGEN

CANCER RES. 50, 4436



NERVUS VAGUS

HERZ,ÖSOPHAGUS, LEBER, PANKREAS, 
COLON

(AUTON. NEUROSCI 85,1)







Peripheral nerves could receive information directly from
specialized immune cells or from sentinel cells, e.g. dendritic
cells and subpopulations of tissue fibroblasts. Sentinel cells
process information about the immune status of surrounding
tissue and may consequently transmit these signals to the
peripheral nervous system via production of cytokines.

Smith RS, Smith TJ, Blieden TM, Phipps RP. Fibroblasts as sentinel cells.
Synthesis of chemokines and regulation of inflammation. Am J Pathol
1997;151:317–22.
Buckley CD, Pilling D, Lord JM, Akbar AN, Scheel-Toellner D, Salmon
M. Fibroblasts regulate the switch from acute resolving to chronic persistent
inflammation. Trends Immunol 2001;22:199–204.
Kaufman J, Graf BA, Leung EC, Pollock SJ, Koumas L, Reddy SY, et
al. Fibroblasts as sentinel cells: role of the CDcd40–CDcd40 ligand system
in fibroblast activation and lung inflammation and fibrosis. Chest
2001;120:S53–5.



Visceral afferent fibers and cutaneous sensory fibers might also 
transmit certain immune-related information from the vagus
innervationfree visceral regions of the body. Experiments using
bacterial lipopolysaccharide-induced inflammation and local
anesthesia indicate that cutaneous sensory nerves can
modestly participate in the transmission of inflammatory
information to CNS.
Tactile hypersensitivity during inflammatory diseases and
observations in patients with leprosies also suggest a possible
role of cutaneous sensory afferent fibers in the transmission of 
signals from the immune system to CNS. 

Roth J, De Souza GE. Fever induction pathways: evidence from
responses to systemic or local cytokine formation.
Braz J Med Biol Res 2001;34:301–14.

Hermann GE, Holmes GM, Rogers RC. TNF(alpha) modulation of
visceral and spinal sensory processing. Curr Pharm 2005;11:1391–
409.





Stress is associated with enhanced secretion of 
norepinephrine that may alter the NK cells availability
and their function

Spiegel D, Kato PM. Psychosocial influences on cancer incidence and
progression. Harv Rev Psychiatry 1996;4:10–26.

Ben-Eliyahu et al showed that the effects of stress on 
tumor growth were mediated by suppression of NK
cell activity caused by catecholamines.

Ben-Eliyahu S, Shakhar G, Page GG, Stefanski V, Shakhar K. Suppression
of NK cell activity and of resistance to metastasis by stress: a role
for adrenal catecholamines and beta-adrenoceptors. 
Neuroimmunomodulation 2000;8:154–64







PROSPEKTIVE STUDIEN

VAGOTOMIE ERHÖHT INZIDENS 
COLOREKTALER- UND 
LUNGENKARZINOME

BMJ, 316, 518
EUR. J. CANC. 1, 135

BMJ 288, 1335





Neocortical-dependent functions, such as attitudes, hopes, 
spiritual resources, may neutralize the effects of extreme 
stress and thereby shape the immunologic mechanisms
involved in maintenance of health



Santen, R. J. et al. N Engl J Med 2005;353:275-285

Progression from a Benign to a Malignant Lesion

















.In a review of 70 longitudinal studies, Garssen
concluded cautiously that repression and hopelessness
predict worse prognosis whereas denial and minimizing
predict a good prognosis.

Garssen B. Psychological factors and cancer development: evidence after
30 years of research. Clin Psychol Rev 2004; 24:315–338.





Another humoral “effector” of immunity is oxytocin, a hormone
synthesized in the hypothalamus and secreted from the pituitary
gland. Oxytocin has immunomodulatory roles and is relevant to 
tumorigenesis since it may have a role in suppressing the tumor
cell proliferation . As immune cells might synthesize some
neurotransmitters, the interplay between hormones released from
CNS and immune cells might participate in the modulation of 
immune functions.

Yang H, Wang L, Ju G. Evidence for hypothalamic paraventricular nucleus as an 
integrative center of neuroimmunomodulation. Neuroimmunomodulation
1997;4:120–7.
Cassoni P, Sapino A, Marrocco T, Chini B, Bussolati G. Oxytocin and oxytocin receptors
in cancer cells and proliferation. J Neuroendocrinol 2004;16:362–4.





While the majority of neurotransmitters have a stimulatory effect
on cell migration, an endogenous substance amantadine and 
GABA exhibit an inhibitory effect .

The pineal gland and ist principal hormone melatonin are known
to influence the initiation and progression of cancer It is
suggested that melatonin may have an anti-tumor activity. 

Joseph J, Niggemann B, Zaenker KS, Entschladen F. The neurotransmitter gamma-
aminobutyric acid is an inhibitory regulator for the migration of SW 480 colon
carcinoma cells. Cancer Res 2002;62:6467–9.







Pro-inflammatory cytokines (e.g., IL-1, IL-6, 
tumour-necrosis factor alpha, TNF-), chemokines
(e.g., IL-8), adhesion molecules (VCAM-1) and the
ligation pair CD40-CD40L (co-stimulatory
molecules between T-cells, monocytes and 
platelets) also increase the chances of plaque
rupture via several mechanisms including
the extra-plaque haemodynamic factors











ICH HABE DAS GESTERN GESEHEN – ICH  KENNE DAS MORGEN



WISSENSCHAFT AUF REISEN

EIN VAGUSAGONIST ?




