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Abstract

Blastomycosis, the systemic fungal disease of humans and animals caused by
Blastomyces dermatitidis and the cryptic species Blastomyces gilchristii, is
often misdiagnosed as a bacterial or viral pulmonary disease. Therefore, the
development of improved immunodiagnostic assays for this disease has been
the primary focus of research in our laboratory. The present study was de-
signed to evaluate four Blastomyces yeast-phase lysate antigenic preparations
(human, 597, Eagle River, WI; dog, ERC-2, WI; Human, B5927, Mountain
Iron, MN; soil, 85, Georgia, ATCC 56920) for their ability to detect antibody
in 48 serum specimens from dogs with diagnosed blastomycosis using an in-
direct ELISA (STD) compared to a biotin-streptavidin ELISA (B-SA). All four
lysate antigens were able to detect antibodies in the specimens with mean ab-
sorbance values ranging from 0.930 (B5927) to 1.142 (ERC-2) with the STD
ELSA and from 1.395 (B5927) to 1.775 (85) with the B-SA ELISA. The results
indicated that both ELISA methods could be utilized for antibody detection,
but the B-SA ELISA exhibited greater sensitivity than the STD ELISA with all
four of the lysates.
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1. Introduction

Blastomyces dermatitidis and a recently described cryptic species, Blastomyces
gilchristii, are thermally dimorphic fungal organisms and the causative agents of

blastomycosis in humans and animals. Blastomyces is endemic in the Southeas-

DOI: 10.4236/0jvm.2021.114009 Apr. 28, 2021

136 Open Journal of Veterinary Medicine


https://www.scirp.org/journal/ojvm
https://doi.org/10.4236/ojvm.2021.114009
https://www.scirp.org/
https://doi.org/10.4236/ojvm.2021.114009
http://creativecommons.org/licenses/by/4.0/

M. Day et al.

tern and Upper Midwestern regions of the US, including highly endemic areas in
Wisconsin and Minnesota, and in joining regions of Canada. The fungus is
found primarily in areas of moist soil and decaying matter. The organism exists
in the mycelial phase in nature and the disease is acquired by the inhalation of
the mycelial spores into the lungs where they convert to broad-based yeast cells
at body temperature. Primary pulmonary infection may ensue or the organism
may disseminate to other organs including the central nervous system with
possible meningeal involvement [1] [2] [3] [4].

Blastomycosis is difficult to diagnose in a clinical environment and is often
misdiagnosed as a bacterial or viral disease. It may be fatal if proper diagnosis
and treatment are not initiated especially in immunocompromised individuals.
Culturing and histologic techniques are effective, but in some instances may not
provide a suitable diagnosis and may delay treatment. Due to time constrictions,
the fungus is often difficult to culture. A more immediate diagnosis (before dis-
semination) can lead to better patient outcomes due to more timely administra-
tion of treatment.

Therefore, more investigators have begun to concentrate on using new im-
munodiagnostic methods in an effort to improve the laboratory diagnostic de-
tection of antigens or antibodies in humans and animals [5]-[14].

The focus of research in our laboratory has been on comparative studies to
improve the diagnosis of blastomycosis. We have prepared novel Blastomyces
yeast phase lysate antigens from human, animal, and environmental isolates of
the fungus and conducted numerous studies on the use of such antigenic prepa-
rations for the detection of antibodies in serum specimens of immunized and
infected animals. These lysate preparations have also been used to immunize
rabbits and the sera used in antigen detection assays [15]-[21]. The studies have
provided encouraging results with regard to continued evaluation of the lysate
antigens as immunodiagnostic reagents for the improved diagnosis of blasto-
mycosis.

The aim of this present study was to evaluate four yeast lysate preparations
from human, animal, or environmental isolates of the fungus with regard to an-
tibody detection in serum specimens from dogs with diagnosed blastomycosis
using two different enzyme-linked immunoassays (an indirect ELISA compared
to a biotin-streptavidin ELISA).

2. Materials and Methods
2.1. Lysate Antigens

Three yeast phase lysate antigens were prepared from human (597, Eagle River,
Wisconsin), human (B5927, Mountain Iron, Minnesota) and soil (85, Georgia,
ATCC 56920) isolates of B. dermatitidis and from one isolate of B. gilchristii
(dog, Wisconsin, ERC-2) [22]. Each of the antigens was prepared by a method
similar to one previously used for the production of yeast phase lysate antigen

from Histoplasma capsulatum [23] [24] [25] and modified in our laboratory for
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the production of B. dermatitidis lysate antigen [15]. Yeast cells were grown for
7 days at 37°C with shaking in a chemically defined medium, harvested by cen-
trifugation (700 x g, 5 min), followed by rinsing with sterile distilled water, re-
suspended in distilled water and allowed to lyse for 7 days at 37°C with shaking.
The preparations were centrifuged, as above, filter sterilized (0.2 um filter) and
merthiolate (1:10,000) added as a preservative and protein determinations were
performed on the lysates using the BCA Protein Assay (Pierce Chemical Com-
pany, Rockford, IL). Dilutions of the antigenic preparations used in the assays

were based on protein concentration.

2.2. Serum Specimens

Forty-eight serum specimens from dogs with diagnosed blastomycosis (histopa-
thology or culture) were provided by Dr. A.M. Legendre (University of Tennes-

see College of Veterinary Medicine, Knoxville, Tennessee).

2.3. Standard (STD) Indirect ELISA

The ability of each of the four lysate antigens to detect antibodies in the above
serum specimens was determined using the standard (STD) indirect ELISA as
previously described [15]-[22]. 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 microplate (Fisher-Thermo). The
plates were incubated overnight at 4C in a humid chamber followed by washing
3x with phosphate buffered saline containing 0.15% Tween 20 (PBS-T). The dog
serum specimens (1:2000 dilution, 100 ul) were added to the microplate wells in
triplicate and incubated for 30 min at 37°C in a humid chamber. Following in-
cubation, the wells were washed as above and 100 ul of goat anti-dog IgG (H &
L) peroxidase conjugate (Kirkegaard & Perry, Gaithersburg, MD, KPL) was added
to each well and incubated for 30 min at 37°C. The plates were again washed as
above and 100 ul of SureBlue Reserve TMB peroxidase substrate (KPL) was
added to each well and incubated for approximately 3 min at room temperature.
The reaction was stopped by the addition of Stop Solution (KPL) and the absor-
bance read at 450 using a Bio-Tek Synergy HT reader (Winooski, VT).

2.4. Biotin-Streptavidin (B-SA) ELISA

The ability of each of the four lysate antigens to detect antibodies in the above
serum specimens was also determined using the biotin-streptavidin (B-SA)
ELISA as previously described [17]. As above in the STD ELISA the plates were
incubated, washed, the dog sera added and incubated. Following incubation 100
ul of goat anti-dog IgG (H & L) biotin labeled antibody (1:2000, KPL) was added
to each well and incubated at 37°C for 30 min. The plates were again washed as
above and 100 ul of peroxidase labeled streptavidin (1:400, KPL) was added to
each well, incubated at 37°C for 30 min, plates washed, substrate added (KPL),

incubated for approximately 3 minutes, stop solution added and absorbance read.
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3. Results

Both ELISA methods were very efficient with regard to the detection of antibo-
dies in the dog serum specimens, but the BS-A method produced mean absor-
bance values considerably greater than the STD assay in all instances. A mean
absorbance value of 4.197 was obtained with the four antigens in the STD assay
compared to a mean absorbance value of 5.971 with the BS-A assay, an increase
of 1.774 (mean absorbance value, sensitivity increase) over the STD assay. The

results obtained with each assay are as follows.

3.1. STD Indirect ELISA

The antibody detection with this method indicated that the ERC-2 antigen exhi-
bited the greatest mean absorbance value (1.142, SD 0.063) of the four antigens
(Figure 1). The other three antigens, 85, 597 and 5927 detected antibodies in the
dog sera with mean absorbance values of 1.123 (SD 0.076), 1.002 (SD 0.071) and
0.930 (SD 0.041) respectively.

3.2. BS-A ELISA

Antibody detection results with the four lysate antigens with the dog sera are
shown in Figure 2. The soil antigen (85) exhibited the greatest absorbance value
of 1.775 (SD 0.097) followed by ERC-2, B5927 and 597 with mean absorbance
values of 1.649 (0.078), 1.395 (0.049) and 1.152 (0.052) respectively.

4. Discussion and Conclusion

For many years our laboratory has been involved in the production and evalua-
tion of Blastomyces yeast phase lysate antigens produced from human, animal
and environmental isolates of the fungus. Most of our studies have been in-
volved with using these antigens for ELISA antibody detection in serum speci-

mens from dogs and humans with blastomycosis or from rabbits immunized
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Figure 1. Mean antibody detection absorbance values (450 nm) obtained with the four
antigens produced from Blastomyces isolates (597, human Wisconsin, ERC-2, dog Wis-
consin, B5927, human Minnesota and 85, soil Georgia) in the STD ELISA.
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Figure 2. Mean antibody detection absorbance values. (450 nm) obtained with the four
antigens produced from Blastomyces isolates (597, human Wisconsin, ERC-2, dog Wis-
consin, B5927, human Minnesota and 85, soil Georgia) in the BS-A ELISA.

with Blastomyces yeast lysates or with whole killed yeast cells. The novel yeast
lysate reagents were produced by methods that were previously used for the de-
velopment of lysate antigens for the immunodiagnostic detection of coccidioi-
domycosis and histoplasmosis [23] [24] [25].

Our studies with these lysate antigens have provided encouraging results on
the utility of the lysates in immunodiagnostic antibody detection assays. In the
present study, we compared two ELISA methods (a standard indirect assay
(STD) and a biotin-streptavidin (BS-A) assay using four lysate antigens for the
detection of antibody in serum specimens from dogs with diagnosed blastomy-
cosis.

The BS-A ELISA was the mostly sensitive of the two assays in this compara-
tive evaluation. The BS-A may provide an earlier diagnosis of blastomycosis be-
cause of the increased sensitivity of the procedure due to the highly selective and
stable binding of streptavidin to biotin. This method thus affords clinical labor-
atory personnel another option with regard to the diagnosis of blastomycosis in
humans and animals.

With regard to antibody detection by the four Blastomyces lysate antigens the
ERC-2 antigen, produced from a dog isolate from Wisconsin, and the 85 anti-
gens, produced from a soil isolate from Georgia, exhibited the greatest antibody
detection in both of the above immunoassays. Therefore one may conclude that
with our lysate antigens and ELISA equipment/methods that either one of the
yeast-phase lysate antigens would be reliable reagents for the detection of anti-
body in canine blastomycosis with either of the enzyme immunoassays. The re-
sults of this study are encouraging with regard to future research on the use of
these assays and Blastomyces antigens, even though they were from completely
different isolates of the organism, for the clinical laboratory diagnosis of canine

blastomycosis.
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