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• Immunohhistochemistry
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• Demonstrated the IHC compared to VI buffy coat
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• Confirmed Njaa
– Cornish. J Vet Diagn Invest. 2005 
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• Added ELISA and RT-PCR to validation 
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• Routine customers with frequent positives 

were asked to ship samples fresh to the 
lab

• Samples were divided into groups of 100 
based on order of arrival

• Extracts were made by immersion of 
biopsies in 2 ml of PBS/cm for a minimum 
of 10 minutes
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• Pools of extract were made by pooling 100 
ul of extract material

• RNA was extracted with Trizol
• Nested RT-PCR was performed 

– Sensitivity 2 TCID50/250ul
• ELISA’s were performed with Idexx kit 
• IHC was performed on formal in fixed 

notches fixed after PBS extraction
• 5,100 samples were tested 
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• Ten fold serial dilutions of PBS extracts from 
positive samples were submitted for PCR

• 51 pools were analyzed and true positive pools 
were defined as those positive on at least one 
sample by two assays (PCR, ELISA, IHC)  

• Acute infections were not differentiated
• Negative pools with positive individual samples 

were evaluated for PCR inhibition by spiking 
pools and individual positive samples with cell 
culture virus

• Ten fold serial dilutions of PBS extracts from 
positive samples were submitted for PCR

• 51 pools were analyzed and true positive pools 
were defined as those positive on at least one 
sample by two assays (PCR, ELISA, IHC)  

• Acute infections were not differentiated
• Negative pools with positive individual samples 

were evaluated for PCR inhibition by spiking 
pools and individual positive samples with cell 
culture virus



Summary ResultsSummary ResultsSummary Results

• 13 of 51 pools had at least one positive calf
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• Inhibition of PCR in pool noted in 1 of 3 

negatives
• One of three individual samples PCR neg
• Rate of inhibition in negative pools still being 
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– Seven 1
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Pool ResultsPool Results

# of Pools# of Pools pool PCR pool PCR 

individual individual 
sample sample 
IHCIHC

Individual Individual 
sample sample 
ELISAELISA

77 PosPos PosPos PosPos

22 PosPos PosPos NegNeg

11 PosPos Neg*Neg* NegNeg

22 NegNeg PosPos PosPos

11 NegNeg PosPos NegNeg

3838 NegNeg NegNeg NegNeg



• Negative pool material was submitted to 
three other diagnostic facilities and was 
PCR negative at each of those facilities 
using their standard technique. 

• Inhibition was investigated by spiking 
samples with 10 fold serial dilutions of cell 
culture virus from 2 to 200,000 TCID50

• Inhibition was also investigated by diluting 
individual sample with MEM
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extracts. 
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Neg poolNeg pool Positive samplePositive sample PCR resultPCR result
27 Sept. A27 Sept. A 1250112501--06 #518706 #5187 Pos BVD1Pos BVD1

27 Sept. B27 Sept. B 1250112501--06 #2676906 #26769 Neg run twiceNeg run twice

27 Sept. C27 Sept. C 1250112501--06 #2676906 #26769 Pos BVD1Pos BVD1

27 Sept. D27 Sept. D 1250112501--06 #2515106 #25151 Pos BVD1Pos BVD1

27 Sept. E27 Sept. E 1250112501--06 #2515106 #25151 Neg run twiceNeg run twice

27 Sept. F27 Sept. F 1250112501--06 #1144606 #11446 Neg run twiceNeg run twice

23 Sept. B23 Sept. B 1250112501--06 #1144606 #11446 Pos BVD1Pos BVD1

23 Sept. C23 Sept. C 1250112501--06 #1144606 #11446 Pos BVD1Pos BVD1

28 Sept. A28 Sept. A 1250112501--06 #1144606 #11446 Pos BVD1Pos BVD1
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– 23 positive by IHC

• Was faintly stained on original IHC slide
– 23 positive by PCR

• Repeated 3X and 
– 18 positive by ELISA

• 6 negative 
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