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ABSTRACT 

Blastomycosis, the systemic fungal infection of humans and animals, has presented a diagnostic challenge to clinicians 
and laboratory personnel for many years. Our laboratory has been concentrating on attempting to develop antigenic re-
agents from the yeast phase of various isolates of Blastomyces dermatitidis and to evaluate these lysate antigens with 
regard to antibody detection in blastomycosis. The aim of this current study was to evaluate yeast phase antigens pre-
pared from four dog isolates of B. dermatitidis and to evaluate their efficacy, when used individually or in combination, 
for antibody detection in sera from dogs with blastomycosis. Mean absorbance values using the ELISA to assay 24 se-
rum specimens (Trial 1) ranged from 0.588 with an individual lysate antigen to 0.992 when three reagents were com-
bined. Eight of the lysates exhibited mean absorbance values ranging from 0.992 to 0.915 with 7 out of 8 being lysate 
antigen combinations. Mean absorbance values with the other 6 lysates ranged from 0.899 to 0.588. In Trial 2, the 6 
most sensitive reagents from Trial 1 were assayed against 10 highly reactive dog sera. The results of Trial 2 showed that 
5 antigen combinations detected antibody to a greater degree than the individual lysate antigen. Combinations of north-
ern and southern antigens were able to detect antibody in serum specimens from either of these geographical regions. 
Comparative studies are continuing to further evaluate various lysate antigen combinations for antibody detection in 
blastomycosis. 
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1. Introduction 

The systemic fungal disease, blastomycosis, caused by 
Blastomyces dermatitidis, occurs in humans and other ani-
mals. The disease is found mainly in the United States in 
southeastern, south-central and upper Midwestern states 
and the fungus exists as a soil saprophyte associated with 
slightly acidic soils and often found near a water source 
[1-3]. 

The infection is initiated by the inhalation of the mycelial 
spore. The thermally dimorphic organism exists in this 
stage in nature or in the laboratory at 25˚C and has the abil-
ity to convert to the yeast phase at 37˚C in the lungs of the 
infected host and produces a primary pulmonary infection. 
Blastomycosis may be self-resolving or produce an acute or 
chronic disease state in the lungs. In some cases the organ-
ism may disseminate to other organs including the central 

nervous system with the possible development of fatal 
meningitis [4-10]. 

The diagnosis of the disease has presented major prob-
lems to clinicians and laboratory personnel for many years. 
Culturing of the organism or histopathologic methods have 
been used, but these procedures may be time consuming. 
They also may not produce a reliable diagnosis or in some 
cases a misdiagnosis [2,5,7-9]. The use of immunodiagnos-
tic assays has been very successful with many infectious 
diseases, but assays that have been developed for antibody 
detection in blastomycosis have been hampered by prob-
lems with sensitivity and specificity [5,7-11]. In recent 
years investigators have continued to put a considerable 
amount of efforts into developing reliable immunodiagnos-
tic assays for the disease and have contributed with novel 
antibody and antigen detection systems [8,11-17]. 
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For the past several years our laboratory has been in-
volved in the production of B. dermatitidis yeast-phase 
lysate antigens from human, animal and environmental 
isolates of the fungus and in performing various compara-
tive studies on the lysates with regard to antibody detection 
in serum specimens from immunized and infected animals 
or the use of these lysate antigens as immunizing agents 
and the subsequent use of the antibodies for antigen detec-
tion assays. Encouraging results have been obtained by 
using various enzyme immunoassays (ELISAs) to compare 
the lysate reagents in antibody or antigen detection assays 
[18-28]. 

Our research continues to emphasize that we need to 
learn more about strain differences of the fungus and how 
these differences may influence the development of im-
proved methods for the immunodiagnosis of blastomycosis 
in humans and animals. We have performed numerous 
comparative studies on individual lysate reagents, but little 
with respect to evaluating antigen combinations for anti-
body detection. The current study was designed to compare 
yeast lysate antigens prepared from 4 B. dermatitidis dog 
isolates (Tennessee and Wisconsin) for antibody detection 
in serum specimens from dogs with diagnosed blastomyco-
sis. The 4 lysates were tested individually and in combina-
tions (14 antigenic preparations) to determine sensitivity 
parameters.   

2. Materials and Methods 

2.1. Lysate Antigen Preparation 

Yeast phase lysate reagents (T-58, dog Tennessee, T-66, 
dog Tennessee, WI-R, dog Wisconsin and WI-J, dog 
Wisconsin) were prepared by a method similar to one 
that was previously used for the production of antigen 
from Histoplasma capsulatum [29,30] and modified in 
our laboratory for B. dermatitidis lysate antigen produc-
tion [18]. The yeast phase cells were grown for 7 days at 
37˚C in a chemically defined medium in an incubator 
shaker, harvested by centrifugation (700 × g; 5 min), 
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 preparations were centrifuged, 
filter sterilized, merthiolate added (1:10,000) and stored 
at 4˚C. Protein determinations were performed on the 
lysates using the BCA Protein Assay Kit (Pierce Chemi-
cal Company, Rockford, IL) and dilutions of the anti-
genic reagents used in the ELISAs assays were based on 
protein concentration. Combinations of the above four 
antigenic reagents were also used to detect antibodies, as 
indicated below. 

2.2. Serum Specimens 

Twenty-four serum specimens from dogs with diagnosed 
blastomycosis from both northern and southern regions of 

the United States were provided by Dr. A.M. Legendre 
(University of Tennessee College of Veterinary Medicine, 
Knoxville, TN). 

2.3. Enzyme-linked Immunosorbent Assay 
(ELISA) 

The ability of each of the 14 (individual or combination 
preparations) yeast lysate reagents to detect antibodies 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 ul) of a NUNC 96-well mi-
croplate (Fisher-Thermo). The plates were then incubated 
overnight at 4˚C in a humid chamber followed by wash-
ing three times with phosphate buffered saline containing 
0.15% Tween 20 (PBS-T). The serum specimens (1:2500 
dilution; 100 ul) were added to the microplate wells and 
incubated for 30 min at 37˚C in a humid chamber. Fol-
lowing this incubation the wells were washed as above 
and 100 ul of goat anti-dog IgG (H & L) peroxidase con-
jugate (Kirkegaard and Perry, Gaithersburg, MD) was 
added to each well and incubated for 30 min at 37˚C. The 
plates were again washed as above and 100 ul of TMB 
peroxidase substrate (Pierce/Fisher-Thermo) was added to 
each well and incubated for approximately 2 min at room 
temperature. The reaction was stopped by the addition of 
sulfuric acid and the absorbance read at 450 nm using a 
BIO-RAD 2550 EIA reader.   

3. Results 

The mean absorbance values of the 14 B. dermatitidis 
lysate antigens, when used in the ELISA to detect anti-
bodies in 24 dog sera, are shown in Table 1. Six of the 
reagents exhibited absorbance values ranging from 0.933 
to 0.992 with a mean value of 0.961. Seven of the 8 reac-
tive preparations were antigen combinations; the most 
reactive reagent was composed of antigens T-66 (a Ten-
nessee isolate) and WI-J and WI-R (Wisconsin isolates). 
When the mean absorbance values and the median ab- 
sorbance values of the individual antigens and antigen 
combinations obtained in Trial 1 were compared, it 
showed that 6 of the antigenic reagents were optimal, 
(based on mean or median determinations). Therefore it 
was decided to further evaluate the 6 preparations against 
10 highly reactive sera in order to determine if variations 
in antibody content in the 24 serum specimens might pos- 
sibly influence overall mean/median absorbance values of 
the antigens. 

Figures 1 and 2 represent the efficacy of the 14 anti-
genic preparations in Table 1 when used for antibody 
detection in the serum specimens from the 24 dogs with 
blastomycosis (Mean abs. value range of 0.588 to 0.992). 
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Table 1. Mean absorbance values obtained when the 14 Blastomyces dermatitidis yeast lysate antigens/antigen combinations 
were used to detect antibodies in 24 dog serum specimens from northern (Minnesota) and southern (Tennessee, Alabama, 
Louisiana) regions of the U.S. 

Group 1 

Range (0.915 - 0.992) 

Mean (0.950) 

Group 2 

Range (0.782 - 0.899) 

Mean (0.830) 

Group 3 

Range (0.588 - 0.655) 

Mean (0.622) 

1. T-66 + WI-J + WI-R 9. T-66 13. WI-R + WI-J 

2. T-58 10. T-58 + WI-R 14. WI-J 

3. T-58 + T-66 + WI-R 11. T-58 + T-66 + WI-J  

4. T-66 + WI-R 12. WI-R  

5. T-58 + T-66   

6. T-58 + WI-J   

7. T-58 + WI-J + WI-R   

8. T-66 + WI-J   

 
Several of the reagents were able to detect antibodies 

in the sera in a sensitive manner, but the 6 with the 
greatest degree of reactivity were (1) T-66 + WI-J + 
WI-R, (2) T-58, (3) T-58 + T-66 + WI-R, (4) T-66 + 
WI-R , (5) T-58 + T-66 and (6) T-58 + WI-J (mean ab-
sorbance value of the above six most reactive antigens 
was 0.961). 

 

The results of Trial 2 (Figure 3), when the 6 lysate 
preparations which exhibited the greatest reactivity in 
Trial 1were assayed against 10 highly reactive dog sera, 
indicated that antigen 3 (T-58 + T-66 + WI-R) was opti-
mal with a mean absorbance value of 1.387. The reactiv-
ity of the other antigens ranged from 1.364 (antigen 4; 
T-66 + WI-R) to 1.184 (antigen 2; T-58). In this evalua-
tion the greatest reactivity was obtained with the 5 north/ 
south antigen combinations while the individual antigen 
preparation (T-58) was slightly less reactive.  

Figure 1. Comparison of the reactivity (Mean Abs. Values) 
of the 14 B. dermatitidis yeast lysate antigens with respect to 
antibody detection in 24 dog serum specimens (Trial 1). The 
antigens (1 - 14) refer to the lysate preparations shown 
above in Table 1. 
 

 

Based on these results, it appears that the 6 most reac-
tive antigenic reagents might be divided into 3 groups: A: 
highly reactive (T-58 + T-66 + WI-R and T-66 + WI-R), 
B: moderately reactive (T-58 + WI-J; T-66 + WI-J + 
WI-R and T-58 + T-66) and C: less reactive (T-58). 
Therefore, any of the six preparations could reliably de-
tect antibodies in dogs with blastomycosis, but the two 
highly reactive reagents would be the antigens of choice 
for antibody detection in this study.  

4. Discussion/Conclusions 
Figure 2. Comparison of the reactivity (Median Abs. Values) 
of the 14 B. dermatitidis yeast lysate antigens with respect to 
antibody detection in 24 dog serum specimens (Trial 1). The 
antigens (1 - 14) refer to the lysate preparations shown above 
in Table 1. 

When developing antigenic reagents for the immunodi-
agnosis of blastomycosis or other infectious diseases, it is 
desirable that the diagnostic antigens are able to detect 
antibody in humans and animals from a variety of geo- 
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Figure 3. Comparison of the 6 B. dermatitidis yeast lysate 
antigens exhibiting the greatest reactivity in Trial 1 when 
assayed against 10 dog serum specimens. The antigens (1 - 6) 
refer to the lysate preparations shown above in Table 1. 
 
graphical regions of the U.S or their countries. Our labo-
ratory has been concerned for the past several years with 
developing and evaluating novel B. dermatitidis yeast 
phase lysate antigens prepared from isolates of the fun-
gus from human, animal and environmental sources and 
the use of such antigens for antibody detection or pro-
ducing antibodies from the antigens for antigen detection 
[18-28].   

Most of these studies have been involved with the use 
of lysate antigens prepared from one isolate of the or-
ganism, but we have recently become interested in 
evaluating combinations of antigens prepared from dif-
ferent isolates of B. dermatitidis in order to achieve 
greater antibody detection. The present study was de-
signed to evaluate lysates prepared from 4 different iso-
lates (individually and in combinations) to detect anti-
bodies in sera from dogs with blastomycosis. All of the 
14 antigenic reagents were able to detect antibody (mean 
absorbance range of 0.588 to 0.992) in the dog sera, but 
the most reactive reagents were combinations of the T-58, 
T-66, WI-J and WI-R lysate antigens. 

The results of Trial 1 and Trial 2 seem to indicate that 
the combination of antigens prepared from B. dermatiti-
dis isolates from both the north (Wisconsin) and south 
(Tennessee) are efficient as immunodiagnostic reagents 
for antibody detection in sera from dogs from both 
northern (Minnesota) and southern (Tennessee, Alabama, 
Louisiana) regions of the U.S. The data provided by this 
study is certainly encouraging with regard to further 
evaluations of combinations of lysate antigens prepared 
from isolates of B. dermatitidis from various sources. 
Therefore, we are continuing such studies in an effort to 
develop an optimal antigen(s) for the reliable diagnosis 
of blastomycosis in animals and humans. 
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