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An inactivation experiment of genus Aphthovirus bovine rhinitis B virus inserted
in the central part of an imported straw bale to Japan by heat and humidity treatment
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Fig.1 Temporal variation of the temperature and
humidity on the surface of the straw bale
during the experiment
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Fig.2 Temporal variation of the temperature of the
central part of the straw bale during the
experiment
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Table1 Temporal variation of the titer of bovine
rhinitis B virus due to the heat treatment of
the straw bale

Time heated

(minutes) Titer

Control 10375 TCIDs,/30ul
10 10325 TCIDs,/30ul
20 10325 TCIDs,/30ul
90 1037 TCIDs,/30ul
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Table 2 Titer of bovine rhinitis B virus after expos-
ing different temperature for 10 minutes

Temperature (C) Titer
Control 10%* TCIDs,/30ul
37 1035 TCIDs,/30ul
50 1027 TCIDs,/30ul
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80 <107°5 TCIDs,/30ul
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Summary

In April 2010, Japan experienced the foot-and-mouth disease (FMD) outbreak in Miyazaki Prefecture and

almost 300 thousands animals were culled in order to control the disease. Japan imports forage from

foreign countries including FMD endemic countries and the present study was conducted to understand the

risk of FMD introduction through a mechanical failure of a high-pressure steam sterilizer.

Three vials containing bovine rhinitis B virus, which belong to the same genus with FMD virus, of which

a thermal sensor was attached to a vial, were inserted to the central part of an imported straw bale. A

closed heat-resistance and steam-filled plastic bag containing the bale was located in a heating chamber. It

was kept at 80 degrees Celsius and the temperatures of the vials and the bale surface were recorded using
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data loggers. After 10, 20 and 90 minutes of heating, one vial each was recovered from the bale and the
virus titers were measured. In a separate experiment, vials containing the virus were exposed to different
temperatures: 37, 50, 60, 70 and 80 degrees for 10 minutes and the titers were measured.

It took 55 minutes that the temperature on the surface of the bale exceeded 70 degrees after placing the
bale into the heating chamber and the temperature gradually increased to 77 degrees at six hours after the
start. The temperature of the central part of the bale showed a slow increase and it took 5 hours 47 minutes
to reach 60 degrees, which is enough to inactivate FMD virus. Heat treatment slightly decreased the titer
at 50 degrees (1027 TCIDs,/30ul) from control (10*?) and inactivated at 60 degrees.

The present study demonstrated the risk of FMD introduction through a mechanical failure of a high-
pressure steam sterilizer. Japan should urge restructuring agricultural systems to produce forage within
the country.



