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“My Fellow Americans,  

I have recently been told that I am one of the Americans who will be afflicted with Alzheimer's 

Disease. … 

At the moment I feel just fine. I intend to live the remainder of the years God gives me on this 

earth doing the things I have always done. … 

Unfortunately, as Alzheimer's Disease progresses, the family often bears a heavy burden. I only 

wish there was some way I could spare Nancy from this painful experience. When the time 

comes I am confident that with your help she will face it with faith and courage. … 

I now begin the journey that will lead me into the sunset of my life. I know that for America 

there will always be a bright dawn ahead. 

Thank you, my friends. May God always bless you.  

Sincerely,  

Ronald Reagan”  

 

(offener Brief an das amerikanische Volk, 5. November 1994) 
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Abstract  IV 

II. Abstract 
 

Objective: Neuropeptides and peptide hormones have important functions within the brain. Their 

expression may be altered in neurodegenerative diseases like Alzheimer´s disease (AD). There-

fore, these peptides represent potential biomarkers in the diagnosis of AD, the most abundant 

type of age-related neurodegenerative disorders. However, a reliable quantification of neuropep-

tides and peptide hormones in body fluids is difficult mainly due to their low stability. This 

problem could be solved by detecting stable precursor fragments as surrogate molecules of these 

peptides, as it was shown for neurotensin, calcitonin or insulin. The aim of this study was to de-

velop immunoassays to detect stable fragments of the precursors proenkephalin A (PENK A) and 

protachykinin A (PTA) as surrogate markers for the release of enkephalin- and tachykinin A-

peptides, respectively. Moreover, the applicability of PENK A, PTA and Procalcitonin (PCT) 

quantification in human blood and cerebrospinal fluid (CSF) in the diagnosis of AD was invest-

tigated. Methods: Sensitive sandwich immunoassays, based on the chemiluminescence and 

coated-tube technique, were developed for the detection of stable PENK A- and PTA-fragments 

in human blood and CSF. PENK A-, PTA- and PCT-immunoreactivity (IR) were measured in 

blood/ CSF samples of healthy controls, patients with primary dementia disorders, including AD, 

frontotemporal dementia, dementia with Lewy-Bodies and vascular dementia. Results: Two 

immunoassays to detect PENK A 119-159- and PTA 1-37-IR in blood and CSF were developed. 

These fragments were measured in detectable amounts in blood and CSF samples and were 

stable for at least 48 hours at room temperature. PENK A 119-159-, PTA 1-37- and PCT-concen-

trations were not significantly different in blood of patients with primary dementia when com-

pared to controls. In contrast, PENK A 119-159- and PTA 1-37-IR were significantly decreased, 

whereas PCT was significantly increased in CSF of dementia patients when compared to con-

trols. However, there was no difference between distinct groups of dementia. Moreover, concen-

tration gradients of 140:1 and 72:1 between CSF and blood were detected for PENK A 119-159- 

and PTA 1-37-IR, respectively. Conclusion: The detection of PENK A 119-159- and PTA 1-37-IR can 

be used as surrogate quantification method for enkephalins and tachykinin A-peptides, 

respectively. Measurement of PENK A 119-159-, PTA 1-37- and PCT-IR in CSF is applicable in the 

diagnosis of primary dementia, but not specifically for AD. Moreover, the concentration 

gradients of both, PENK A 119-159- and PTA 1-37-IR, are much greater compared to the CSF/ 

serum ratio of 34:1 for β-trace protein, the highest ratio known so far.  
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Abb.   Abbildung 

Aβ   Amyloid beta-Protein 

ACh   Acetylcholin 

AD   Alzheimer-Demenz 

ADM   Adrenomedullin 

Ak   Antikörper 
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AUC    area under curve (Fläche unter der Kurve) 
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CSF   cerebrospinale Flüssigkeit 

CT   Computertomographie 

EDTA   Ethylendiamin-Tetraessigsäure 

EEG   Elektroenzephalogramm 

EKG   Elektrokardiogramm 

ER   Endoplasmatisches Retikulum 

ET-1   Endothelin-1 

Da   Dalton 

DLB   Demenz mit Lewy-Bodies 

FTD   frontotemporale Demenz 
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HIV   human immunodeficiency virus 

HPLC high performance liquid chromatography (Hochdruck-Flüssigkeits-

Chromatographie) 

IgG   Immunglobulin G 
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Met-Enk-RGL   Methionin-Enkephalin-Arginin-Glycin-Leucin 
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MIP-1α  Makrophageninflammationsprotein 1 alpha 

mk   monoklonal 

ml   Milliliter 

MMS   Mini-Mental-State 

mol   molar 

mRNA   Messenger RNA 

MRT   Magnet-Resonanz-Tomographie 

n   nano (10-9) 

n.d.   nicht detektierbar 

NKA   Neurokinin A 

NMN   Neuromedin N 

NPK   Neuropeptid K 

NPγ   Neuropeptid gamma 

NSAID  nicht-steroidale anti-inflammatorische Medikamente 

NSE   neuronenspezifische Enolase 

NT   Neurotensin 

p   piko (10-12) 

PAGE   Polyacrylamid-Gelelektrophorese 

PBS   phosphate buffered saline (phosphatgepufferte Salzlösung) 
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PCT   Procalcitonin 
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PTA   Protachykinin A 

p-Tau   phosphoryliertes Tau-Protein 

PPT-A   Preprotachykinin A 

pH Potencia hydrogenii (negativer dekadischer Logarithmus der Wasserstoff-

ionenkonzentration) 

RLU   relative luminescence unit (relative Lumineszenzeinheiten) 

ROC   receiver operating characteristics  

r-PENK A   rekombinantes PENK A 

RP-HPLC   Reversed-Phase HPLC 

rpm   rounds per minute (Umdrehungen pro Minute) 

RT   Raumtemperatur 

s   Sekunde 

SD   standard deviation (Standardabweichung) 

SDS   Sodiumdodecylsulfat 

SKS   subjektive kognitive Störungen 

SP   Substanz P 

TFA   Trifluoressigsäure 

TGFβ   transforming growth factor beta 

TNFα   Tumornekrosefaktor alpha 
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t-Tau   Total-Tau-Protein 
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I   Isoleucin 
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K   Lysin 

L   Leucin 

M    Methionin 

N   Asparagin 

P   Prolin 

Q   Glutamin 

R    Arginin 

S   Serin 

T   Threonin 

V    Valin 

W   Tryptophan 

Y   Tyrosin 
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