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ABSTRACT 

Blastomyces dermatitidis, the causative agent of blastomycosis, a potentially lethal dimorphic fungal disease of humans 
and animals has been difficult to diagnose in the clinical laboratory. We are attempting to develop and improve immu- 
nodiagnostic assays by producing novel yeast lysate reagents for the detection of antibodies in blastomycosis. The ob- 
jective of this study was to use lysate antigens prepared from four B. dermatitidis antigens isolated from dogs infected 
with blastomycosis from two different endemic areas (Wisconsin and Tennessee) testing for the detection of antibodies 
in serum specimens from immunized rabbits and infected dogs using the indirect ELISA. In the dog sera, absorbance 
values ranged from 0.774 to 1.350, while the rabbit sera values ranged from 0.533 to 1.191. Antigen T-58 appeared to 
lack any geographical specificity in antibody detection, which could prove useful in future immunodiagnostic detection 
of blastomycosis infections. 
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1. Introduction 

Blastomycosis is a systemic and potentially fatal fungal 
disease of humans and animals caused by the thermally 
dimorphic organism Blastomyces dermatitidis. The infec- 
tion results following inhalation of spores produced by 
the filamentous (mycelial) phase of the organism present 
in soil or associated with vegetation [1]. The spores con- 
vert into large yeast cells due to the increase in tempera- 
ture in the lungs. The infection may exist as a primary 
acute or chronic manifestation in the pulmonary tissue, 
which resembles tuberculosis, or it may spread from the 
lungs to other sites including internal organs, bone, skin 
and possibly to the central nervous system in which 
meningitis may result [2-5]. The prognosis is poor if dis- 
semination occurs before a diagnosis of the disease is 
established [6-8]. Blastomycosis and other systemic fun- 
gal diseases are now considered “emerging fungal threats” 
since they may infect individuals with normal immune 
systems, but, more importantly, they can produce exten- 
sive disease and possibly death in patients with diseases 
that compromise the immune system [9]. 

In recent years researchers and physicians have stimu- 
lated considerable interest with their attempts to develop 
improved methods to combat the dramatic increase in the 

systemic fungal diseases [5,6]. Ongoing research activi- 
ties have been centered around developing novel ways of 
diagnosing, preventing, and treating these potentially 
devastating infections. Lately the thrust of our research 
has been associated with investigations on ways in which 
we may learn more about the immunobiology of blasto- 
mycosis and to develop improved methods for diagnosis. 

With regard to diagnosis of the disease various meth- 
ods have been employed, including culturing and histo- 
pathology, but in many instances these procedures are 
time-consuming or may fail to yield the desired results. 
The use of immunological assays in the clinical labora- 
tory generally provide for a more rapid diagnosis, but 
most of the previous tests for the detection of antibodies 
have been of limited value due to problems with sensitiv- 
ity and specificity [4,6,9].  

As a result, more investigators in the field of medical 
mycology have been involved in attempts to develop 
reliable immunodiagnostic procedures for blastomycosis 
and other systemic fungal diseases [10-22]. Our labora-
tory has been involved in the development of antigenic 
reagents from various isolates of B. dermatitidis [22] and 
the evaluation of these novel yeast phase lysate antigens 
for the detection of antibodies or antigens in those in- 
fected with blastomycosis. Encouraging results have 
been evidenced with some of these reagents when assays 
were performed using various adaptations of the enzyme *Corresponding author. 
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immunoassay [23-30]. These studies have contributed 
greatly to our knowledge concerning potential avenues of 
approach with regard to future investigations. 

In preliminary studies with lysate antigens prepared 
from B. dermatitidis isolates from different United States 
geographical regions, evidence seemed to indicate that 
antigens prepared from northern and southern strains 
varied in their ability to detect antibodies depending on 
the source of the serum specimen. Therefore the objec- 
tive of this present study was to perform a comparative 
evaluation using lysate antigens prepared from Wiscon- 
sin and Tennessee dog isolates for ELISA antibody de- 
tection in serum specimens from both northern and south- 
ern regions of the United States. 

2. Materials & Methods 

2.1. Lysate Antigens 

Mycelial phase cultures of four different B. dermatitidis 
isolates (WI-R and WI-J Wisconsin dog isolates; T-66 
and T-58 Tennessee dog isolates) were converted to 
yeast cells by culturing at 37˚C on brain heart infusion 
agar. Yeast phase lysate reagents were prepared by a me- 
thod similar to one that was previously used for the pro- 
duction of antigen from Histoplasma capsulatum [31-33] 
and modified in our laboratory for B. dermatitidis lysate 
antigen production [22]. The yeast phase cells were 
grown for 7 days at 37˚C in a chemically defined me- 
dium in an incubator shaker, harvested by centrifugation 
(700 × g; 5 minutes), followed by washing with distilled 
water, resuspended in distilled water and then allowed to 
lyse for 7 days at 37˚C in water with shaking. The pre- 
parations were centrifuged, filter sterilized, merthiolate 
added (1:10,000) and stored at 4˚C for further use. Pro- 
tein determinations were performed on the lysates using 
the BCA Protein Assay Kit (Pierce Chemical Company, 
Rockford, IL) and dilutions of the antigenic reagents 
used in the assays were based on protein concentration. 

2.2. Serum Specimens 

A number of serum specimens from dogs with blasto- 
mycosis from both northern and southern regions of the 
US were provided by Dr. A.M. Legendre (University of 
Tennessee College of Veterinary Medicine, Knoxville, 
TN). In addition, sera from rabbits immunized with va- 
rious yeast lysate antigens prepared from B. dermatitidis 
isolates from these same geographical regions were also 
assayed to determine and compare the efficacy of the ly- 
sates as immunodiagnostic reagents. 

2.3. Enzyme-Linked Immunosorbent Assay 
(ELISA) 

The ability of each yeast lysate reagent to detect anti- 
bodies in the above serum specimens was determined  

using the indirect enzyme-linked immunosorbent assay 
(ELISA). Each lysate antigen was diluted (2000 ng/ml of 
protein) in a carbonate-bicarbonate coating buffer (pH 
9.6) and then added to triplicate wells (100 µl) of a Co- 
star 96-well microplate (Fisher-Thermo). The plates were 
then incubated overnight at 4˚C in a humid chamber fol- 
lowed by washing three times with phosphate buffered 
saline containing 0.15% Tween 20 (PBS-T). The serum 
specimens (1:2500 dilution; 100 µl) were added to the 
microplate wells and incubated for 30 minutes at 37˚C in 
a humid chamber. Following this incubation the wells 
were washed as above and 100 µl of goat anti-species 
(either dog or rabbit) IgG (H & L) peroxidase conjugate 
(Kirkegaard and Perry, Gaithersburg, MD) was added to 
each well and incubated for 30 minutes at 37˚C. The 
plates were again washed as above and 100 µl of peroxi- 
dase substrate (Pierce/Fisher-Thermo) will be added to 
each well and incubated for approximately 2 minutes at 
room temperature. The reaction will be stopped by the 
addition of sulfuric acid and the absorbance read at 450 
nm using a BIO-RAD 2550 EIA reader. 

3. Results 

As shown in Figure 1, 28 dog serum samples were col- 
lected from dogs infected with B. dermatitidis from the 
south (Tennessee) and north (Wisconsin) regions. The 
Wisconsin (WI-R) antigen efficacy was tested using the 
standard ELISA assay against antibody from the south 
and north. Absorbance values were compared looking for 
a high antibody-antigen affinity. The average absorbance 
values were 0.774 and 0.914 from the south and north 
respectively. 

Figure 2 represents 28 dog serum specimens collected 
from dogs infected with B. dermatitidis from Wisconsin 
and Tennessee. The Wisconsin (WI-J) antigen efficacy 
was tested using the standard ELISA assay. The average 
absorbance values were 0.978 and 1.112 from the south 
and north respectively. 

Twenty-eight dog serum samples were collected from 
dogs infected with B. dermatitidis from Wisconsin and 
Tennessee areas (see Figure 3). The standard ELISA 
assay was used to testthe Tennessee (T-66) antigen effi- 
cacy against antibody from the south and north. The av- 
erage absorbance values were 1.350 and 0.986 from the 
south and north respectively. 

As shown in Figure 4, dog serum specimens were col-
lected from 28 dogs infected with B. dermatitidis from 
the north and south regions. The Tennessee (T-58) anti-
gen efficacy was tested and absorbance values were 
compared looking for a high antibody-antigen affinity. 
The average absorbance values were 1.163 and 0.922 
from the south and north respectively. 

Figure 5 shows results from 28 rabbit serum speci- 
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Figure 1. The mean absorbance value of 28 dog serum speci- 
mens were assayed against the WI-R antigen. 
 

 

Figure 2. The mean absorbance value of 28 dog serum speci- 
mens assayed using the WI-J antigen. 
 

 

Figure 3. The mean absorbance value of 28 dog serum speci- 
mens were assayed against the T-66 antigen. 
 

 

Figure 4. The mean absorbance value of 28 dog serum speci- 
mens were assayed using the T-58 antigen. 

mens immunized with WI-R B. dermatitidis antigen. The 
Wisconsin (WI-R) antigen efficacy was tested using the 
standard ELISA assay against antibody from the south 
(Tennessee) and north (Wisconsin). Absorbance values 
were compared looking for a high antibody-antigen affi- 
nity. The average absorbance values were 0.580 and 
0.960 from the south and north respectively.  

Twenty-eight rabbit serum specimens were collected 
from rabbits infected with WI-J B. dermatitidis antigen. 
The Wisconsin (WI-J) antigen reactivity was tested 
against antibody from Tennessee and Wisconsin. The 
average absorbance values were 0.533 and 0.872 from 
the south and north respectively (see Figure 6).  

As seen in Figure 7, 28 rabbit serum samples were 
collected from T-66 B. dermatitidis immunized rabbits. 
The Tennessee (T-66) antigen efficacy was tested using 
the standard ELISA assay against antibody from the 
south and north. The average absorbance values were 
0.717 and 0.567 from the south and north respectively.  

Serum samples from 28 rabbits immunized with T-58 
B. dermatitidis antigen. The Tennessee (T-58) antigen 
efficacy was tested using the standard ELISA assay. Ab- 
sorbance values were compared looking for a high anti- 
body-antigen affinity. The average absorbance values 
were 1.067 and 1.191 from the south and north respec- 
tively (see Figure 8).  
 

 

Figure 5. The mean absorbance value of 28 rabbits serum 
specimens were assayed using the WI-R antigen. 
 

 

Figure 6. The mean absorbance value of 28 rabbit serum 
specimens were assayed using the WI-J antigen. 

Copyright © 2013 SciRes.                                                                                OJVM 



J. J. ROBERTS  ET  AL. 70 

 

Figure 7. The mean absorbance value of 28 rabbit serum 
specimens were assayed using the T-66 antigen. 
 

 

Figure 8. The mean absorbance value of 28 rabbit serum 
specimens were assayed using the T-58 antigen. 

4. Discussion 

Blastomyces dermatitidis is a fungal organism found 
primarily in the southeastern and south-central states that 
border the Ohio and Mississippi Rivers and is highly 
endemic in the Wisconsin and Tennessee areas. Four 
antigens, two from the north (WI-R and WI-J) and two 
from the south (T-66 and T-58), were used to test for the 
antibody present in serum samples collected from in- 
fected dogs and immunized rabbits. It seems that there 
may be some correlation between an antigen’s geogra- 
phical origin and its ability to detect antibodies from the 
same region. As seen in Figures 1-7, antigens from the 
north detected antibodies in the northern samples more 
strongly, and antigens from the south detected antibodies 
in the southern samples with greater efficacy. However, 
Figure 8, which examined antigen T-58 in rabbit sera, 
did not follow this trend, with the southern antigen de- 
tecting the antibodies present in the northern serum spe- 
cimens more strongly. 

Despite the observed correlation, the variation between 
location for each antigen doesn’t appear to be substantial. 
Therefore, it is likely that of the tested antigens, any can 
be used to detect the presence of antibodies in serum 
samples regardless of those samples’ geographical origin. 
Specifically, antigen T-58 appeared to universally detect 
antibodies regardless of geographical origin. This lack of 
region specificity in future antibody detection would be 

useful in immunodiagnostic techniques. Additionally, 
studies are in progress to determine if combinations of 
the above antigens could provide an even greater diag-
nostic response. 

Antibodies were detected more strongly in dog sera 
when compared to rabbit sera. In the dog sera, absorb- 
ance values ranged from 0.774 to 1.350, while the rabbit 
sera values ranged from 0.533 to 1.191. This may be re- 
lated to dogs being infected with B. dermatitidis rather 
than being immunized, as the rabbits were. In addition, 
might the amount of antibodies be due to the length of 
time infected with B. dermatitidis? The rabbit serum 
samples were collected a maximum of three weeks after 
immunization with B. dermatitidis, whereas the dogs 
were infected for an unknown length of time. Perhaps 
this could lead to further investigation. 
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