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Bernd Klaubert1, Nada Vujtovic-Ockenga1, Tanja Fender1 and Florian Heinen2

1Central Institute of the Bundeswehr Medical Service, Germany
2University of Munich, Germany

More than hundred years after the first isolation of Clostridium botuliunum by Emile P. van Ermengem from food and post-
mortem tissues, the botulinum toxins are still of scientific interest. From the seven known botulinum toxins, botulinum toxin A 

(BTx A) takes an outstanding position, because it is one of the most toxic substances but is used for therapeutic purposes. Therefore it 
is in the focus of medical and in particular of our military medical research projects.

The detection of the clostridial toxins in complex matrixes like food stuff or human tissue is still a challenge. Currently, the 
only official approved test is still the time consuming mouse bioassay. The mouse bioassay is sensitive and robust but is slow and not 
practical in many settings. Thus the search for alternative methods is a research priority. In the last years especially Barr and Boyer 
established in vitro assays for the detection of the endoproteinase activity of botulinum toxins. In 2005 they developed an assay called 
Endopep-MS, which could detect the activity of all seven BTx on the basis of specific peptide substrates from SNAP-25 and vesicle 
associated membrane protein, 2 kDa (VAMP-2) and mass spectrometry. Accordingly, based on the selective cleavage of amid bonds at 
the soluble N-ethylmaleimide-sensitive-factor attachment receptor complex by botulinum toxins, an in vitro assay for the detection of 
BTx A using isotopically labelled oligopeptides was developed.

The aim of this article is to report about novel trends in the detection of botulinum toxins and especially to discuss our approach 
to detect the activity of botulinum toxin A on the basis of the enzymatic cleavage of 13C-/15N-labeled oligopeptide. The MS based 
technique, which we called Stable Isotope Peptide Mass Spectrometry (SIPMS), is an enhancement of recently published analytical 
methods like the Endopep-MS. We report about the advantages of the assay in contrast to known techniques and present the results of 
the analysis of complex matrixes like clinical human urine samples after the treatment of the bladder with BTx A.
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