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Introduction 
Transmission of porcine reproductive 
and respiratory syndrome virus 
(PRRSV) by houseflies (Musca 
domestica) has been documented under 
laboratory conditions 1. The site of the 
virus in the insect is the GI tract, and 
viable PRRSV has been detected out to 
12 hours when flies are housed at 280C 2. 
Under controlled field conditions, spatial 
dispersal of PRRSV-contaminated 
houseflies has been reported for up to 
2.4 km; however, catch rates of 
contaminated flies decreased beyond 
1.25 km from the infected pig population 
3. Due to the poikilothermic nature of 
insects and that PRRSV viability is 
enhanced at cold temperatures, a study 
was conducted to assess the role of 
environmental temperature on PRRSV 
retention in houseflies. 
 
Objectives 

1. To evaluate the impact of 
environmental temperature on 
PRRSV retention houseflies. 

2. To calculate PRRSV load in 
individual experimentally 
infected houseflies. 

 
Hypothesis 
Virus load in houseflies is influenced by 
environmental temperature. 
   
Materials and methods 
Objective 1: A colony of laboratory 
derived houseflies was used in this 
study. Twenty-four hours prior to study 
onset, food and water was removed from 
fly cages.  At 0 hours post-exposure, 200 
flies were allowed to feed upon sponges 
soaked with a 10% sucrose solution and 
spiked with MN 30-100 (1 x 10 5 TCID50 

total dose).  Following feeding to 
repletion, flies were incubated at 150, 
200, 250, or 300C.  During the incubation 
period, subsets of 10 flies were removed 
at pre-determined time intervals based 
on temperature, pooled (10:1) and tested 
for PRRSV RNA by qualitative TaqMan 
PCR.  Two replications were preformed, 
each containing negative control flies 
exposed to PRRSV-free medium. 
Objective 2: As in objective 1, flies 
were exposed to PRRSV; however, 
following feeding, flies were housed 
outdoors (July 2004, Roseville, MN) to 
assess the impact of varying 
environmental temperature and humidity 
on PRRSV retention.  Subsets of 15 flies 
were collected at 6 hour intervals over a 
period of 48 hours.  During the sampling 
period, environmental temperature and 
relative humidity were measured every 
30 minutes.  To calculate PRRSV load 
on an individual fly level, each fly was 
rinsed in 70% ethanol, washed 3 times 
with MEM, macerated, filtered through 
sterile gauze and tested by qualitative 
and quantitative PCR. Two replications 
were preformed each containing 
negative control flies exposed to 
PRRSV-free medium. 
 
 
 
 
 
 
Results 
Objective1 
PRRSV RNA was detectable by PCR in 
insect pools out to 18 hours post-feeding 
at 300C (viable virus out to 12 hours), 24 
hours at 250C (viable virus out to 18 
hours), 38 hours at 200C (viable virus 
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out to 22 hours), and 72 hours at 150C 
(viable virus out to 12 hours). 
 
 
Objective 2 
During the sampling period, the 
temperature ranged from a low of 90C 
(480F) to a high of 260C (790F).  
Relative humidity ranged from 38% to 
100%. PRRSV RNA was detectable in 
approximately 40% of sampled flies at 
48 hours post-feeding. Quantitative PCR 
data (mean and range PRRSV RNA 
copies/individual fly) and swine 
bioassay results are pending and will be 
discussed at the Leman conference. 
 
Conclusions 
Data from objective indicate that 
PRRSV retention in houseflies may be 
influenced by environmental 
temperature. Furthermore, under natural 
conditions (variable temperature and 
relative humidity), PRRSV RNA was 
still detectable in a percentage of flies 48 
hours post-exposure (Objective 2). Since 
these latter trials were concluded at 48 

hours, there is the potential that PRRSV 
virus could remain viable for even 
longer periods if conditions are 
favorable (cool temperatures, high 
relative humidity).  Determination of 
virus load per individual fly may provide 
further insight into the significance of 
fly-born transmission of PRRSV. 
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