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My last stay in the Czech Republic was the 

atopic dermatitis workshop in Novy Jicin 2004 
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Neurogenic Inflammation - not a new topic 



“Stress“ 
Immune Cells 

Skin 

Spinal Cord 

CNS 

PACAP 

MIF 

Brocq, L. et L. Jacquet: Notes pour servir a l'histoire 

des neurodermatitis. Annales 

  Dermatologie et Venerologie 97,193-195 (1891) Picture from M. Steinhoff/Münster 



Atopic Dermatitis as neurogenic 

inflammatory disease 

• Was Brocq and Jaquet 1891 correct in her statement 
„neuro-dermatitis“ ? 

 

• Atopic dermatitis depends from nerves 

• Atopic dermatitis and affective disorders interact 

• Atopic dermatitis is stress dependend 

• Atopic Dermatitis is triggered by peripheral nerves and 
neuropeptides 
– NGF/BDNF 

– PAR 

– Intermedin - Neuropeptid 

• Atopic Dermatitis / Itch correlate with brain activity 



Connection between Brain and Skin 

Brain and Skin are from the same structur in embryogenesis:  

The Ektoderm 



Atopic Dermatitis 

 

Depression 

 

Atopic Disorders 

Pruritus 

Sleep disorder 

Disfigurement 

Anxiety etc. 

Neuro-endocrinological Disorders 

Exacerbation↑ 

Compliance↓ 

Self-care↓ 

Itch threshold↓ 

From Y.Kataoka – Osaka 2005 



„Life-events“ and Atopic Dermatitis 

„Effect of stress on atopic dermatitis: 

investigation in patients after the great 

hanshin earthquake“ 

Kodama A et al. J Allergy Clin Immunol 104: 173-6 

(1999) 

Study-Design: n = 1457  patients with atopic dermatitis (745 m, 712 f) 

 
 3 Groups:  

A: Severe earthquake disturbances (n= 539) 

B: lower earthquake disturbances (n= 757) 

C: no disturbances    (n= 161) 



Effect of stress on atopic dermatitis: investigation in patients after the 

great hanshin earthquake 

Kodama et al; J Allergy Clin Immunol (1999) 104:173-176 

Results: 

 

In 38% increasing symptoms of atopic dermatitis  in the 

severe earthquake group 

34% increasing symptoms in the slightly disturbed group 

  

Only 7% in patients without earthquake from another area 

 

But also 9% (A) resp. 5% (B) decreasing symptoms  vs 1% 

in controls (C) 

 Subjectiv recognized stress was most important risk 

factor for exacerbation 

 

 

 



Itch depends on the neurological 

innervation ! 

Chowdury et al: Unilateral resolution of palmar 

eczema and hyperhidrosis complicated by 

Horner’s syndrome following ipsilateral 

endoscopic cervical sympathectomy. Brit J 

Dermatol 143 (2000) 653-654 

 

Tarkowski et al: Lateralization of cutaneous 

inflammatory responses in patients with 

unilateral paresis after poliomyelitis. J 

Neuroimmunol 67 (1996) 1-6 

 

Troilius A, Moller H.  

Unilateral eruption of endogenous eczema after 

hemiparesis. 

Acta Derm Venereol 69 (1989) 256-8 



Sugiura H, Maeda T, Uehara M: Mast cell invasion of peripheral nerve in skin 

lesions of atopic dermatitis. Acta Derm Venereol (1992) 90: 613-622 

MC 



Neurogenic inflammation 

Redness 

Warmth 

Swelling 

Hypersensitivity 

Vasodilation 

Plasma extravasation 

Neuronal sensitization 

Pruritus Neuronal excitability 

Atopic Eczema – neurogenic inflammation ?  



Neurogenic inflammation 

Innervation of the skin 



Neurogenic inflammation 

Innervation of the skin 

Zylka et al. 2004 



C – Nociception 

      Thermoception 

Ad – Nociception 

        Thermoception 

Ab – Mechanoreception 

Neurogenic inflammation 
Classification of neurons 



Acetylcholine 

Acetylcholine 



25,0

27,0

29,0

31,0

33,0

35,0

37,0

39,0

41,0

1 2 3 4 5 6 7
25,0

27,0

29,0

31,0

33,0

35,0

37,0

39,0

41,0

1 2 3 4 5 6 7

5
0

-D
C

T
 

Neurogenic inflammation 
The cholinergic system 

nAChR 

a5 a3 a9 a7 

Healthy controls 

Atopic dermatitis 

Non-lesional   

Lesional 

x x x x 

x x x x 
x x x x 

Haberberger et al 2006 submitted 



Julius & Basbaum, Nature 2001 

Neurogenic inflammation 
Transmitters/mediators/receptors 



“Neurogenic inflammation“ 

Vasodilatation 

Cytokines, Chemokines, Growth factors 

Edema 

Pruritus 

Pain 

Immunomodulation 

sensory nerve  

“axon reflex“ 

Central transmission 

Exogenous factors 

Endogenous 

factors 

Picture from M. Steinhoff/Münster 



Black Box 

SYMPTOMS 

??? 
 



TSST  
(Kirschbaum et al. 1993) 



Main effect group  F(1)=4,80;        p<.05 
Main effect time  F(2)=1,45; ns 

Interaction g x t  F(2)=1,20; ns 
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Main effect group  F(1)=2,41; ns 

Main effect time 
 F(2)=25,95;     p<.001 

Interaction g x t 
 F(2)=4,28;       p<.05 

Kupfer J, Gieler U, Braun A, Niemeier V, 
Huzler C, Renz H. Stress and Atopic 
Eczema. Int Arch Allergy Immunol 2001; 
124: 353-5 

 NGF  

NGF / BDNF and Stress (TSST) 

Atopic Dermatitis 

Patients 

Healthy Controls 



Intermedin – Neuropeptid seems to play a significant role in the 

immunologic network in atopic dermatitis (Haberberger et al 2005) 

Kindt et al JID 2006, submitted 



Sonic 

stress  

modulates 

mast-cell 

nerve  

interactions 

Enhanced SP+ fibers, 

Mast-cell nerve contacts 

Mast cell 

Degranulation. 

Peters E et al.  

Brain, Behav Immun 2005 



Sonic stress  

modulates 

Vascular 

Permeability 

Enhanced SP+ fibers, 

Mast-cell nerve contacts 

Mast cell 

Degranulation. 

Peters E et al.  

Brain, Behav Immun 2005 



Stress modulates skin barrier function 

and epithelial integrity 

Choi EH et al. J Invest Derm 2005 



CENTRAL 

MECHANISM 

OF INHIBITION 

OF  HISTAMINE 
INDUCED 

ITCH AND 

HYPEREMIA 



5 healthy male were 

stimulated by normal 

histamin prick test 

and NaCl-control-

prick-test 

 

Brain activities were 

measured by f-MRT 

analysis (BION-Institut 

for Psychology: Prof. 

Vaitl; Dr.B.Walter; 

Gießen/Germany) and 

statistical analysis of 

significant acitivation 

by SPM99. 

In which areas are activities in brain after histamin itch ? 

 

Walter B, Sadlo MN, Kupfer J, Niemeier V, Brosig B, Stark R, Vaitl D, Gieler U  

(2005) Brain Activation by Itch Induced by Histamine Prick Test.  

Journal of Investigative Dermatology 125:380-382 



L R 

Work in progress: Results 

 31 – 150 secs after prick 

Caudate 

nucleus 

Temporal 

pole 

Amygdala 

Superior 

temporal 

gyrus 

Insula 

Walter B, Sadlo MN, Kupfer J, Niemeier V, Brosig B, Stark R, Vaitl D, Gieler U  

(2005) Brain Activation by Itch Induced by Histamine Prick Test.  

Journal of Investigative Dermatology 125:380-382 



Thank you very much 

for your attention ! 

• Was Brocq and Jaquet 1891 correct in her statement „neuro-
dermatitis“ ? – Yes, but not  „neuro-dermatitis, but neurogenic 
dermatitis“ 

 

• Atopic dermatitis depends from nerves 

• Atopic dermatitis and affective disorders interact 

• Atopic dermatitis is stress dependend 

• Atopic Dermatitis is triggered by peripheral nerves and neuropeptides 
– NGF/BDNF 

– PAR 

– Non-cholinergic Acetylcholin-Receptors 

– Intermedin - Neuropeptid 

• Atopic Dermatitis / Itch correlate with brain activity 

 

• Possible Therapy approach by Anti-neuropeptides or with 
psychotherapy to change brain reaction ! 
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Thank you very much for the 

Pilsener Urquell ! 



Do not forget 

the next 

Congress in 

Wroclaw 

 Poland 2007 

June 14 - 17 
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Tactile Development of Human 

Being 

• Mice and other animals including apes 

who are seperated from their mothers in 

early childhood developed more somatic 

reactions to stress. Especially tactile 

stimulation are one of the most important 

factor for a healthy development. 

Levine (1957) Science 126:405-406 

Hofer (1984) Psychosomatic Medicine 46:183-187 

Rosenblum&Andrews (1994) Acta Paediatrica 

397:57-63 



CGRP 

Epidermis 

Dermis 

Sugiura H, Maeda T, Uehara M: Mast cell invasion of peripheral nerve in skin 

lesions of atopic dermatitis. Acta Derm Venereol (1992) 90: 613-622 



Gupta MA et al.  

Depression modulates pruritus perception: A study of pruritus in psoriasis, 
atopic dermatitis, and chronic idiopathic urticaria.  

     Psychosom Med 56:36-40, 1994 

 

Kovacs M et al.  

Severity of allergic complaints:  

    the importance of depressed mood.  

     J Psychosom  Res 54: 549-57, 2003 

 

Timonen M et al.  

Association between atopic disorders and depression: findings from the 
northern finland 1966 birth cohort study.  

    Am J Med Gene 105:216-217, 2001 

 

Mojtabai R. 

Parental Psychopathology and Childhood Atopic Disorders in the Community. 

Psychosomatic Medicine 67:448-453, 2005 

 



Mojtabai R. 

Parental Psychopathology and Childhood Atopic Disorders in the 

Community. 

Psychosomatic Medicine 67:448-453, 2005 

 

• Parental major depression 

and panic attacks were 

associated with childhood 

atopic disorders only in 

biological parent-child 

dyads, and among these 

more strongly in mother-

child dyads.  

adjusted odds ratios =  

1.67 for major depression and 

1,46 for panic attacks 



J Invest Dermatol. 2005 Mar;124(3):587-95.  

Mechanisms by which psychologic stress alters cutaneous permeability 

barrier homeostasis and stratum corneum integrity. 

 

Choi EH, Brown BE, Crumrine D, Chang S, Man MQ, Elias PM, Feingold 

KR. 

 

 

 • Insomniac psychologic stress (IPS) altered 

both barrier homeostasis and SC integrity. 

IPS decreased epidermal cell proliferation, 

impaired epidermal differentiation, and 

decreased the density and size of 

corneodesmosomes (CD), which was 

linked to degradation of CD proteins (e.g., 

desmoglein1). 



Neurogenic Inflammation 

in atopic eczema 

Resident  

Immunological  

cells 

Sensory 

Neurons 

Neurotrophins ? 

NGF ? 

BDNF ? 

Others ? 

Neuropeptides 



Number of CD8+ cytotoxic T lymphocytes  
(Schmid-Ott et al. JACI 2001) 
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p < 0.05 

Baseline Stress Follow-up 

Schmid-Ott G, Jäger B, Meyer S et al (2001) Different expression of cytokine and membrane 

molecules by circulating lymphocytes on acute mental stress in patients with atopic dermatitis 

in comparison with healthy controls. J Allergy Clin Immunol 108:455—462 

 

Schmid-Ott G, Jaeger B, Adamek C et al (2001) Levels of circulating CD8+ T lymphocytes, natural 

killer cells and eosinophils increase upon acute psychosocial stress in patients with atopic 

dermatitis. J Allergy Clin Immunol 107:171--177 



Brocq, L. et L. Jacquet: Notes pour servir a l'histoire des neurodermatitis. Annales 

  Dermatologie et Venerologie 97,193-195 (1891) 
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  Dermatologie et Venerologie 97,193-195 (1891) 


