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Abstract/Summary  

The objective of this study was to develop a dose-response model that expresses the rela-
tionship between the ingestion amount of a pathogenic bacteria and the probability of infec-
tion of Campylobacter spp. Although the conventional dose-response model of food-borne 
pathogenic bacteria has been mathematically expressed by associating the cause (amount 
of ingested bacteria) and the result (probability of infection), in reality, there are some key 
bioreaction fields in the human body (gastric acid, invasion of epithelial cells, etc.) from 
ingestion of contaminated food to the establishment of infection in the intestinal tract. In this 
study, we aimed to break away from the conventional dose-response model in which the 
reaction process was unknown, estimate the survival / death probability at each key reaction 
site, and predict the infection probability at low doses. Then, we have developed a mathe-
matical model that predicts the probability of infection. In concrete, this study examined the 
following four processes. First of all, we examined the probability of survival / death of Cam-
pylobacter during gastric digestion. Survival characteristics of Campylobacter in the stom-
ach, which is the first barrier of food digestion process, are clarified from the survival behav-
ior when exposed with various chicken dishes in artificial gastric juice, and a prediction 
model that enables estimation of survival probability Was developed. Second, we investi-
gated the survival/death in a competitive environment with intestinal flora in the small intes-
tinal digestive process. The survival probability of Campylobacter that passed through the 
digestive process in the stomach under the condition of competing with the intestinal bacte-
rial flora in the small intestine, which is the second barrier of the digestive process, was 
clarified. And then, we evaluated the probability of colonization and invasion of small intes-
tinal epithelial cells. The invasion probability to the intestinal epithelial cells, which is the 
final process of establishment of Campylobacter infection, was clarified by using a cultured 
cell line using Caco-2 cells, and the invasion probability could be estimated. Finally, we 
developed a dose-response model that integrates the results of each Key Event mentioned 
above. A new dose-response model that can consider the amount of bacteria ingested, the 
type of food eaten, and the amount of food intake was developed by integrating the predic-
tive probabilities for each of the above three levels of Key Event. Moreover, it was clarified 
that the developed model is valid by comparison with the conventional proposal model. 



 - 2 - 

※次のただし書（Disclaimer）を枠で囲って記載すること。 
This report provides outcome of the captioned research programme funded by Food 
Safety Commission Japan (FSCJ). This is not a formal publication of FSCJ and is nei-
ther for sale nor for use in conjunction with commercial purpose. All rights are reserved 
by FSCJ. The view expressed in this report does not imply any opinion on the part of 
FSCJ. 
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