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Detection of pathogenic_indicators for evaluating bovine farm biosecurity
conditions and application of the indicators to enforcement of biosecurity on

animal farms
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In order to monitor bovine farm biosecurity level, one-step multiplex
reverse transcription (RT)-PCR for simultaneous detection of group A rotavirus (GAR), bovine
torovirus (BToV), bovine enterovirus (BEV) and bovine coronavirus (BCV) was designed, with the aim
of configuring candidates for “ viral pathogen indicators” . By screening of a total of 322 samples
from 48 farm calf feces, GAR and BEV were identified as viral pathogen indicators. Furthermore, at
one farm, enhancement of biosecurity by exchange boots and appropriate usage of a footbath at the
entrance of calf sheds could reduce index viruses. The comparison of the virus detection by RT-PCR,
prevalence of all 4 viruses was significantly decreased in calves except BCV of more than 3

week-old.
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Fig. 1. Inactivation of murine norovirus in mouse feces by 10% or 20%
FdCa(OH), powder.

The concentrations of Ca(OH), indicated are based on weight/weight in feces
and litter. Data represent mean = standard deviation of three individual
reactions. Asterisk (*) shows the virus was inactivated to undetectable level
(2.5 log,o TCIDgo/ml).
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Q AC Table 1. Virucidal efficacies of the tested solutions toward AIV and NDV on rubber carrier.
cha(OH)Z Tested Name of Temp. (" C) Viral titer [log;, (TCIDso/ml)] at different contact times.
Solution the virus
dW, control 3 min 5 min 10 min 20 min
FdCa(OH);* 613 = 0.13° NT® 350 £ 025 288 = 038% 200 £ 0.25*
QACX500° 25 NT 438 +038 363 £ 0.32 213 +0.63*
Mix500° AlV 200 £ 0.50% <150 % 0.00 NT NT
FdCa(OH), 600 = 025 458 £022 408 = 0.08 325 £ 0.14 258 = 0.08*
QACX500 2 NT 525 +0.14 433 £022 317 022
Mix500 400 029 283 +£017* <150 = 0.00 NT
FdCa(OH), 700 =000 413 =038  3.00 £ 0.50% <150 = 0.00 NT
QAC QACX500 25 513 013 475 +025 288 £013*  <1.50 £ 0.00
FdCa(OH): Mix500 NDV 188 +035% <150 * 0.00 NT NT
FdCa(OH), 717 £ 008 433 =008 342 £ 046* 225 £ 0.14* <150 = 0.00
QACX500 2 608 =008 500 =+ 0.00 425 014 217 £ 0.17*
Mix500 383 £022% 200 +029% <150 = 0.00 NT

2Food additive grade calcium hydroxide powder (200 mg) was prepared in 100 ml of redistilled water (FdCa(OH),).
A quaternary ammonium compound (QAC) diluted by 1: 500 in redistilled water (QACx500). cFdCa(OH), powder (200mg) was
prepared in 100 ml of QACx500 (Mix500). ¢ Viral titer (log,, TICD,,/mj). ® not tested.
* Single asterisk indicates effective viral reduction (>3 log,, TICD,,/m/). Viral titer <1.50 log,, TICD,,/ml indicates the virus was
T bl 1 inactivated to undetectable level. Both effective and undetectable level viral reductions are significantly different (p < 0.05) from dW,
aple control titer.
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Fig. 2. Multiplex RT-PCR and single RT-PCR.
Ladder: 100 bp ladder, Multi: four plasmids containing each cDNA of the virus were
mixed as templates, GAR: a plasmid containing group A rotavirus cDNA, BToV: a
plasmid containing bovine torovirus cDNA, BEV: a plasmid containing bovine
enterovirus cDNA, BCV: a plasmid containing bovine coronavirus cDNA, were used as
templates.
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Fig. 3. Detection of viral RNA by one step multiplex RT-PCR.

Lanes 1, 2,4,6,7,10, 11, 14, 15, and 17 are BEV (483 bp) positive. Lanes 4 was
BCV (407 bp) and BEV positive. Lane 11 is BToV (651 bp) and BEV positive.



A 20 Table 2. Virus detection pattern at farm A.
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At farm A, located in Ibaraki prefecture, 20 calves were numbered and sampled every 5 to 10
days, for up to 12 week-old (total 184 samples). Calves No. 12 and 16 died at the age of 2 and
4 week-old, respectively, and no virus was detected in them. R: GAR, E: BEV, C: BCV, T: BToV.
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