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A pilot study to assess the ability of PRRSV to travel over a designated distance using a tube model. 
Jenny Cho-MacSwain, Eduardo Fano, Andrea Pitkin, Scott Dee 

Swine Disease Eradication Center, University of Minnesota, St. Paul Minnesota 
 

Introduction: Attempts to transport PRRSV-
contaminated aerosols from experimentally 
infected pigs to sentinels across distances using 
tube models have not been successful.1-2 
Variables hypothesized to influence these results 
include population size of experimentally 
infected pigs, PRRSV isolate selected, and study 
duration. The purpose of this pilot study was to 
re-evaluate the potential to transport aerosolized 
PRRSV over a designated distance using a tube 
model after controlling said variables. 
 
Materials and methods: This study was 
conducted at the University of Minnesota Swine 
Disease Eradication Center research farm and 
involved 2 treatment replicates and one control 
replicate.  A population of 300 3 ½- 5 ½ month-
old pigs were used to stock the finisher. One 
hundred of 300 pigs were experimentally 
inoculated (IN) with PRRSV MN-184, an isolate 
previously determined to be shed and 
transmitted via aerosols.3  Five naïve sentinel 
pigs per replicate were housed in a separate 
facility (trailer) with all openings into the trailer 
covered by insect screens.  To transport air from 
the infected population to the sentinels, a “push-
pull” air flow system was devised, involving an 
exhaust fan (0.83 m diameter, 6100 cfm 
capacity) on the side wall of the finisher to 
“push” air and a 3000 g split capacity blower to 
“pull” air. To connect the 2 facilities, 274.3 m of 
10 cm diameter PVC tube was used. Sentinels 
were exposed to air from the finisher for a total 
of 14 days per replicate. During each replicate, 
air samples were collected from a side wall 
exhaust fan of the finisher and from the distal 
(trailer) end of the tube on days 2 and 3 post-
placement using an air centrifuge and tested by 
PCR. The velocity, temperature and relative 
humidity of air entering the trailer via the tube 
was also measured. Blood samples were 
collected from each sentinel pig on days 0, 7, 
and 14 of each replicate and tested by PCR.  
Prior to entry of personnel into the trailer, hands, 
clothing and footwear were swabbed and tested 
by PCR. Any positive samples were nucleic acid 
sequenced and homologies compared.  The 

negative control replicate was conducted in an 
identical manner to the treatment replicates; 
however, the tube was disconnected from the 
exhaust fan and the insect netting removed. 
Between replicates, the trailer was sanitized 
using a commercial disinfectant (Synergize), the 
tube was fumigated (Virkon) and swabs were 
collected for PCR testing. All flies collected 
within the trailer were tested by PCR.  As an 
additional control to document if PRRSV 
transmission occurred by flies or aerosol during 
the 6-week study period, 20 sentinel pigs were 
housed in a facility on the same premise, 
approximately 120 m from the finisher. 
 
Results: Sentinel pigs were infected during 
treatment replicates 1 and 2, while the sentinel 
pigs from the control replicate remained 
negative.  All samples of air collected from the 
exhaust fan of the finishing facility were PCR 
positive in all 3 replicates; however, positive air 
samples were only detected at the distal (trailer) 
end of the tube in the 2 treatment replicates.  
Nucleic acid sequencing indicated a 99.8-100% 
homology between PRRSV RNA recovered 
from finishing pigs, sentinels in the trailer, as 
well as air samples from the exhaust fans and the 
distal end of the tube.  Velocity across all 3 
replicates ranged from 8.5-9.5 m/sec, 
temperature ranged from 200-280 C, and relative 
humidity ranged from 68-83%. All fly samples, 
the 20 additional sentinels in the adjacent 
facility, as well as all swabs collected post-
sanitation were PCR negative throughout the 
study. Quantitative PCR assessment of virus 
concentration in air samples is underway and 
will be presented at the conference. 
 
Discussion:  Under the conditions of this study, 
infectious PRRSV was transported across a 
designated distance using a tube model 
following control of selected variables.  In 
conclusion, while the tube model is highly 
artificial, the results of this study support the 
need for further investigation into the 
aerobiology of PRRSV and its potential to travel 
between farms. 
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