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An update on PRRSV aerobiology research
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ACollege of Veterinary Medicine; BCollege of Agriculture, Iowa State University, Ames, IA; C School of Public Health, 
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Introduction
Pigs may become infected via exposure to PRRSV by any 
of several routes: intranasal (Yoon et al., 1999; Hermann 
et al., 2005), intramuscular (Yoon et al., 1999; Hermann 
et al., 2005), oral (Magar et al., 1995; Magar and Laro-
chelle, 2004; van der Linden et al., 2003; Hermann et al., 
2005), intrauterine (Christianson et al., 1993), and vaginal 
(Benfield et al., 2000; Gradil et al., 1996; Yaeger et al., 
1993). Aerosol transmission of PRRSV from infected to 
susceptible pigs has been demonstrated under experi-
mental conditions (Wills et al., 1997; Torremorell et al., 
1997; Lager and Mengeling, 2000; Kristensen et al., 2002; 
Brockmeier and Lager, 2002; Dee et al., 2005; Trincado 
et al., 2004; Fano et al., 2005). However, the inability to 
consistently infect susceptible animals under experimental 
conditions indicates that we do not fully understand the 
conditions essential for aerosol transmission of PRRSV.

In general, aerosol transmission of viruses is dependent 
upon several variables including, but not limited to:

• Stability of infectious virus in aerosols

• Dose required to infect a susceptible host via aerosol 
 exposure

In this presentation, we report results of our recent PRRSV 
experiments in these areas.

Stability of infectious virus in aerosols

Objective
The objective of this experiment was to describe the 
stability of airborne infectious PRRSV as a function of 
temperature and relative humidity. Stability was described 
in terms of “half-life” (T1/2), that is, the time in which 
the quantity of infectious PRRSV declined by one-half 
(Bryan et al., 1990). T1/2 can be calculated for any factor 
that decreases exponentially with time.

Experimental design
To determine T1/2, PRRSV was aerosolized into a dynam-
ic aerosol toroid (DAT) (Goldberg et al., 1958) rotating at 5 
revolutions per minute and maintained at a pre-determined 
temperature and relative humidity. The cloud of PRRSV 
contained within the DAT was sampled periodically over 
time, the concentration of infectious PRRSV (TCID50) 

in the samples was determined for each time point, and 
the T1/2 for the specific combination of relative humid-
ity and temperature was estimated based on the decline 
in the concentration of infectious virus over time. Data 
from a total of 18 T1/2 estimates were used in a regres-
sion analysis to derive an equation estimating the T1/2 of 
aerosolized PRRSV for any combination of temperature 
and relative humidity.

Results
• The effects of temperature (p < 0.001) and relative 

humidity (p = 0.003) on the T1/2 of airborne PRRSV 
were statistically significant.

• Aerosolized PRRSV was least stable (T1/2 = 3.6 
min) at 41.0°C and 73.0% relative humidity and most 
stable (T1/2 = 192.7 min) at 5.0°C and 17.1% relative 
 humidity.

• Longer T1/2 was associated with lower environmental 
temperature and/or lower relative humidity.

• An equation was derived with which the T1/2 of aero-
solized PRRSV can be predicted for any combination 
of environmental temperature and relative humidity 
(Equation 1).

Equation 1. 

)0.00754()(-0.083903733921T RHTemp e./

Implications
•  “Survival” of infectious PRRSV in aerosols is highly 

dependent on temperature and less dependent upon 
relative humidity. T1/2 at temperatures close to zero 
is over 3 hours.

• Depending on specific local conditions, i.e. herd sizes, 
herd density, and climate, it is possible that aerosol 
transmission could be a significant route of PRRSV 
transmission in some regions of the world and not in 
 others.

• PRRSV T1/2 estimates are an important component 
in developing a quantitative approach to evaluating 
the risk of airborne transmission of PRRSV within 
and between farms.
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Dose required to infect a susceptible 
host via the aerosol route of exposure

Objective
The general objective of this experiment (currently in 
progress) is to evaluate the susceptibility of young pigs 
to PRRSV via aerosol exposure. That is, to estimate the 
probability that a specific dose of PRRSV in aerosol will 
result in infection. Cumulatively, these probabilities and 
doses are described as a “dose-response curve.”

Experimental design
In each of six replicates, 9 of 10 individually-housed pigs 
were administered a specific dose of PRRSV isolate VR-
2332 by aerosol exposure. The 10th pig (negative control) 
served as a sentinel, i.e., was exposed to ambient room air 
during pig exposure. Serum samples were collected on 0, 
5, and 10 days post exposure (DPE) to establish whether 
exposure resulted in infection. Infection status post ex-
posure was based on the detection of virus in serum by 
virus isolation and reverse transcription-polymerase chain 
reaction (RT-PCR). The number of pigs infected among 
the total number exposed by dose was used to derive the 
dose-response curve for aerosol exposure.

Results to date
• All pigs were VI negative and ELISA negative on 

DPE -7 and 0.

• All samples from negative control animals were VI 
negative and ELISA negative at all sampling points 
(DPE 07, 0, 5, 10).

• If infected, animals were VI and RT-PCR on both 5 
and 10 DPE.

• Infectivity data indicated pigs were highly susceptible 
to infection via aerosol exposure.

• Data from this experiment will be used to estab-
lish a dose response curve and an ID50 for aerosol 
 exposure.

Implications based on results to date
• Results to date indicate that pigs may be extremely 

susceptible to infection via aerosol exposure.

• PRRSV infectious dose estimates are an important 
component in developing a quantitative approach 
to evaluating the risk of airborne transmission of 
PRRSV within and between farms.
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