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Outline of Study Design 
 The aims of the study 
    - is to characterize the in vitro biochemical assays  
      according to detoxifying agents. 
    - is to further evaluate the reversion to toxicity between the aP vaccines using the in vitro 
biochemical assays  
 
 Materials 
    - detoxified PTx (PTx is purified from strain Tohama I) according to formaldehyde (at final   
concentration 0.26%), glutaraldehyde (at final concentration 0.05%), mixture of glutaraldehyde 
(0.05%)  and formaldehyde (0.26%) 
 
 Methods 
    - Carbohydrate binding assay 
    - Enzymatic HPLC assay 
    - Silver staining and western blotting 



Cross-linking patterns 
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detoxified PTx 
 



Carbohydrate binding 
activities according to 
detoxifying agents and 
storage conditions 



ADP-ribosyltransferase 
activities according to 
detoxifying agent and 
storage condition.  



Relationship between the 
carbohydrate binding and ADP-
ribosyltransferase activities 
according to detoxifying agents. 



Summary 
1. Formaldehyde treatment effectively  

detoxified the pertussis toxin, but its toxicity  
could be reverted during storage at 37℃. 

2. Glutaraldehyde treatment did not inactivate ADP-
ribosyltransferase activity, but it completely and irreversibly 
inactivated the carbohydrate binding activity of pertussis toxin. 

3. Glutaraldehyde and formaldehyde treatment inactivated two in 
vitro biochemical activities and showed reversion to toxicity, 
although a much lesser extent than formaldehyde treated 
samples. 

4. The reversion to toxicity was shown in just two weeks. 

5.   The in vitro biochemical assays may be approached as a 
vaccine specific manner rather than common methods used for 
all types of aP vaccines. 
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Thank you for 
your attention! 
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