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In Akita Prefecture, patients with Kato type of 
tsutsugamushi disease (Sucrub typhus) transmitted 
by Leptotrombidium akamushi (L. akamushi) were 
identified in August 2008 for the first time in 15 
years, and in 2010 as well. We conducted surveys 
of the habitat of L. akamushi using Suzuki’s 
Method (MITORI-HO) between 2011 and 2014 in 
74 areas of riverbed in which the disease was 
prevalent, including the upstream, midstream, and 
tributary areas of the Omono River. Habitats of L. 
akamushi were identified in 40 areas in three cities 
and one town, and the total distance along Omono 
River was approximately 10 km shorter than that 
reported by a survey conducted in 1964. Some of 
those areas were inhabited by L. akamushi
gradually after river improvement work and the 
disease temporarily became prevalent there, 
although no patient had been identified in these
areas prior to the construction. L. akamushi was 
only collected from sand, sandbanks, and other 
areas in the vicinity of the river, which can easily 
be flooded when the water level rises. No extensive 
research has been conducted on the re-emergence of 
tsutsugamushi disease transmitted by L. akamushi. 
It is necessary to continue to provide people with 
information and increase their awareness.  
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Development of a practica l method to 
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World Biomedical Frontiers, 2016,  
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Food safety measures, including prevention of 
viral contamination, have become necessary in 
recent years due to expansion of the food industry 
and distribution system. Noroviruses (NoVs) are 
major causes of food poisoning and food-related 
outbreaks of gastroenteritis worldwide. However,
identification of the responsible etiological agents 
responsible has been restricted due to the difficulty 
in detecting agents in food samples. It is necessary
to concentrate and purify virus particles in a large 
volume of food emersion into a small volume of 
suspension to extract viral RNA for genetic assays 
such as RT-PCR. We have devised an application 
of immune precipitation by Staphylococcus aureus
to recover virus particles from a food emersion. In 
this study, we developed a “PANtrap method” for 
the detection and quantification of foodborne 
viruses in different food samples including samples 
in solid, liquid, paste and oily states.

*1

*2

*3

PANtrap A novel detection method 
for general food samples.

Hiroyuki Saito  Miho Toho*1  
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THE NOROVIRUS, Academic Press, 2016, 
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Norovirus (NoV) infection is a major cause of 
diarrhea, responsible for 20% of diarrhea cases 
worldwide and 50,000-100,000 deaths among 
children in developing countries each year. It has 
been reported that NoV affects approximately one 
in 15 people in the United States, causing 
56,000-71,000 hospitalizations and 570-800 deaths 
annually, that more than 50% of cases of NoV 
infection are foodborne, and that NoV infection is 
associated with an annual healthcare cost of $5.5 
billion. 

In Japan, numerous cases of NoV-related illness, 
including food poisoning, are reported during the 
seasonal outbreak between late-autumn and early 
spring. According to the Food Poisoning Statistics, 
2014, by the Ministry of Health, Labour and 
Welfare Japan, 54.3% of food-poisoning cases were 
caused by NoV, and approximately 70% of the 
reported incidents of NoV infection were 
attributable to foods prepared in restaurants.  

Norovirus has been characterized as the major 
causative agent of viral food-poisoning. However, 
there are only a few cases in which NoV was 
successfully detected from common food items, 
except for oysters, resulting in difficulties in 
identifying the sources and routes of contamination 
as well as in establishing effective strategies for the 
prevention of food poisoning. 

In Japan, the concept of viral food-poisoning was 
first established in the Food Sanitation Act of Japan 
in 1997. Since then, the detection of NoV genes 
from stool samples has become an essential 
component of epidemiological investigations of 
food-poisoning outbreaks and, thereby, made 
marked technical progress in recent years. In 
contrast, norovirus detection from food samples has 
been a difficult pursuit for over 10 years, creating 
an urgent need to develop detection methods for 
viruses in food.  

We have explored practical procedures to detect 
NoV in food items and developed a novel method, 
termed the PANtrap method, which allows the 
detection of NoV from various types of food, 

including solid, liquid, paste, and fried items. This 
article discusses the advantages of the PANtrap 
method and prospects for its future applications. 
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