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soaking in whole blood prior to har-
vesting serum, were obtained from 
plague infection studies. 

Data are still being collected and ana-
lyzed, but initial results are promising.  
The plague hemagglutination inhibi-
tion assay used at the CDC was slight-
ly more sensitive to serum (i.e., better 
able to detect lower titers) than recon-

stituted blood from Nobuto strips, 
but antibodies in the Nobuto strip 
samples were still reliably detect-
ed.  Storing the Nobuto strips af-
ter collection at -20° C and with 
desiccant packs appears to sub-
stantially extend the longevity at 
which antibodies can be detected.  
These results are specific to this 
hemagglutination inhibition assay 

and it is possible that results may dif-
fer with other assays, such as ELISAs.  
The lower sensitivity suggests that 
blood collected on Nobuto filter strips 
may not be appropriate for all projects, 
but the benefits of collecting blood on 
Nobuto filter strips still make them 
suitable for many types of studies.  

For more information please contact 
Sarah Bevins,  

Sarah.N.Bevins@aphis.usda.gov 
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The NWDP collects a variety of sam-
ples from wildlife to screen for expo-
sure to, or infection with, a diverse 
array of pathogens.  Protocols may 
specify the collection of blood/serum, 
tissues, organs, saliva, or fecal matter, 
requiring a multitude of sample media. 
One strategy the NWDP program has 
employed is the use of Nobuto strips 
for blood collection in the field.  
Nobuto strips are high-purity 
cellulose paper strips that can 
uniformly absorb either blood or 
serum.  Blood collected on filter 
paper can be stored for long 
periods of time once dried, and 
manufacturers state that they 
can be analyzed, stored, or 
mailed without refrigeration.  
Not requiring a cold-chain is extreme-
ly beneficial when samples are being 
collected in remote areas or when sam-
ples need to be shipped or transported 
long distances for analysis. Nobuto 
strips are also an economical way to 
collect large numbers of samples. 

Research suggests that blood collected 
using Nobuto strips for some proce-
dures (e.g., host microsatellite analy-
sis) is stable at ambient conditions for 
extremely long periods of time; how-
ever, it is now known how long sam-

ples remain viable when used for oth-
er procedures.  The ambient condi-
tions required for maximum stability 
are also unknown.  The NWDP col-
lects blood samples using Nobuto 
strips, reconstitutes the samples, and 
then serologically tests for plague and 
tularemia antibodies.  More recently, 
the samples have been used to look 

for antibodies to additional diseases 
(e.g., West Nile virus, avian borna-
virus) and for host genetic analysis.  
To determine longevity of plague an-
tibodies stored on Nobuto strips, and 
storage temperatures that maximize 
such longevity, the NWDP collaborat-
ed on a project with the Centers for 
Disease Control (CDC) and Colorado 
State University.  Paired samples of 
serum collected via venipuncture of 
coyotes using serum collection tubes, 
and Nobuto strip samples collected by 
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