Detection of Acute Corynebacterium bovis Infection by
Environmental Sampling of IVC Rack Exhaust Air Manifolds
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« The cage position of exposed mice in relation to the HEM will not
affect the speed of detecting C. bovis DNA at the HEM.
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Experimental Goals
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How quickly can a newly acquired C. bovis infection be
detected in the horizontal exhaust manifold (HEM)?
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C. bovis Negative Status

IS believed that C. bovis populated skin flakes are distributed by air currents, resulting
In airborne transmission. We hypothesized that forced air movement through
ventilated cages will effectively carry C. bovis contaminated particulate into the IVC
exhaust air system for easy diagnostic sampling and rapid detection.

Using swabs of the horizontal exhaust manifold (HEM) of an IVC rack system,
we have previously demonstrated detection of mice with established C. bovis
Infections within 24 hrs of cage placement on an IVC rack. Here, we investigated how
quickly a new C. bovis infections could be detected by HEM sampling following acute
C. bovis exposure of naive mice.
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Will'the number of mice in a cage affect how quickly an early
infection is detected?

IVC Rack Air Supply and Exhaust System
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Rack Position and Cage Density on C. bovis Copy Number
Will cage position on the rack (proximity to the HEM) affect

now quickly an early infection is detected? Figure 4 Figure 5

. _ . : Consistently more C. bovis DNA was detected at the HEM
S —— when the cage was placed in position A10. However, this
BN Rack Position G10 (n = 3) was only statistically significant on days 10 and 11 post

exposure (* p < 0.05) with 1 mouse/cage.

B Rack Position A10 (n = 3)
EE Rack Position G10 (n = 3)

Figure 5: Copy number detected at the HEM with

5 mice/cage at rack position A10 vs. G10. As seen with
1 mouse/cage, more C. bovis DNA was consistently
detected at the HEM with 5 mice/cage when the cage was
placed in position A10. However, this was not statistically
significant at any time point.
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Experimental Infection: For cages with 5 mice/cage,
only 1 mouse in the cage was exposed to C. bovis. Intra-
' ‘ cage transmission was used to spread the infection. This
o 7 8 9 10 7 8 9 10 11 _ res _ _
Figure: IVC Rack from Rear Perspective Figure: IVC Rack from Side M ate rl a IS a n d IV' Et h Od S Days Post Exposure Days Post Exposure may explain why S|gn|f|_cantly more C. bovis DNA Is not
detected at the HEM with 5 mice/cage as compared 1
mouse/cage until day 11 (data not shown).
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Horizontal Exhaust Manifold (HEM) Sampling:

A sterile, dry, non-sticky, non-flocked swab is introduced into the HEM.
All 4 sides of the manifold, from front to rear are sampled. To
standardize sampling each HEM is sampled for 5 seconds.

period. Swabs were submitted for gPCR detection of C bovis. AC k n OWI Edge m e ntS

Air Supply and Exhaust: Rack ventilation remained consistent for the study with
supply air delivered at 12.3 + 1.0 ft3/min, exhaust air of 27.9 + 2.4 ft3/min, and 41.1
+ 1.8 air changes/hr at the cage level. Air flow did not differ for position A10 and G10.

higher copy number of C. bovis DNA, but only significant at 2 UC Denver Quantitative PCR Core
time points during the 11 days tested (Figure 4, p < 0.05). UC Denver Office of Laboratory Animal Resources
nude mouse artwork by

Why the HEM? The HEM is a defined location at the union of the
vertical and horizontal exhaust plenums. Each row of an IVC rack has a
single HEM. Each HEM can be swabbed individually to determine the
C. bovis status of each row of a rack. Similarly a common swab could
be used to sample all HEMs to determine the C. bovis status of the
entire rack.

6-10 days post C. bovis exposure may provide a working Jane Wang, 2006
approximation of the time prior to airborne bacterial shedding of
C. bovis from infected mice. The UC Denver Office of the Vice Chancellor for Research

Quantitative PCR (gPCR): C. bovis primers and probe sequences:
C. bovis F 5-AACGCGAAGAACCTTACCTGG-3

C. bovis R 5-ACCACCTGTGAACAAGCCCA-3

and the probe 6FAM-GGCAGGACCGGCGTGGAGA-TAMRA.
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Environmental sampling for rodent pathogens is gaining momentum for the enhancement and potential
replacement of traditional sentinel monitoring programs. Corynebacterium bovis is an opportunistic
infection of nude (Foxn1, nu/nu) mice that spreads rapidly, and is not detected by traditional sentinel
programs. We investigated how quickly post-exposure C. bovis could be detected in nude mice by
guantitative PCR swabs collected from the horizontal exhaust manifold (HEM) of an individually ventilated
caging (IVC) system. We also determined if cage row position or animal housing density would have an
effect on time to detection. Female nude mice were naturally infected by exposure to a soiled cage of a C.
bovis infected mouse. Exposed mice were then either housed singly or with 4 naive nude mice in sterile
caging. Cages of 1 or 5 nude mice were placed in the first or last cage position on the bottom row of 70
cage IVC racks. Daily sterile, dry swabs were used to serially sample the skin and oral cavity of exposed
mice and the corresponding HEM for C. bovis detection. Rack ventilation remained consistent for the
study with supply airflow delivered at 12.3 + 1.0 ft*/min, exhaust airflow of 27.9 + 2.4 ft*/min, and 41.1 +
1.8 air changes/hr at the cage level. Cage position on the row had a significant effect on the time required
for C. bovis detection. The first cage position closest to the HEM required 6.7 + 0.8 d (n = 6) as compared
t0 8.0 £ 1.1 d (n = 6) for the last position on the row (p < 0.05). The time required for mice to test positive
for C. bovis post-exposure was 4.0 £ 1.3 d (n = 12). The time to mouse infection post-exposure and
housing density did not have a significant effect on the time to C. bovis detection at the HEM. These
findings suggest that HEM sampling can be utilized for routine surveillance of acute C. bovis infections in
nude mouse colonies, irrespective of cage row position and housing density.

Download the PDF of the poster:
http://www.ucdenver.edu/academics/research/AboutUs/animal/Pages/Posters-and-Abstracts.aspx



	Manuel 2014 AALAS Poster Download
	AALAS 2014 Abstract - FINAL

