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ABSTRACT

Blastomycosis, a systemic fungal disease, caused by the dimorphic fungus Blastomyces dermatitidis, has continually
presented clinicians with concerns with regard to laboratory diagnosis and prevention. For years researchers have
strived to devel op antigens with a high degree of sensitivity and specificity. The purpose of this study wasto gain a bet-
ter understanding of how two novel yeast lysate antigens, prepared from two B. dermatitidis isolates by different meth-
ods, would be able to detect antibody responses in immunized rabbits in a specific and sensitive manner. The en-
zyme-linked immunosorbent assay (ELISA) was used to evaluate antibody in serum specimens with yeast lysate re-
agents prepared after allowing yeast cellsto lyse for 1 or 7 days. The results indicated that reactivity was greater with
the day 7 antigens, with both the B5896 and 597 B. dermatitidis isolates, when compared to the day 1 antigens; in con-
trast the day 1 preparations exhibited less cross reactivity when assayed against anti-Histoplasma capsulatum serum

specimens.
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1. Introduction

The systemic dimorphic fungal disease, blastomycosis,
caused by Blastomyces dermatitidis, occurs in humans
and other animals. Blastomycosis is a disease found ma-
inly in North America as a soil saprophyte associated
with sandy dlightly acidic soils often found near a water
source. The disease may also occur in other locations in-
cluding certain regions of Africaand India[1-3]. B. der-
matitidis is a thermally dimorphic fungus which is acg-
uired by inhalation of the mycelial spore into the lung
which converts to ayeast cell and produces a primary pu-
Imonary infection. It may disseminate into other organs
of the body including the meninges and cutaneous lesi-
ons may also develop as the disease progresses [4-8].
Current laboratory diagnostic methods include direct vi-
sualization histologic, cytologic or culturing the organ-
ism. In certain instances these techniques may not provi-
de areliable diagnosis or possibly a misdiagnosis [9-11].
In recent years investigators have made substantial co-
ntributions with regard to the development and evalua
tion of immunodiagnostic assays that are sensitive and
specific [9,10,12-18]. Our laboratory has been involved

Copyright © 2012 SciRes.

in the production and comparative studies of B. dermati-
tidis yeast lysate antigens, prepared from various isolates
of the fungus for the detection of antibodies in sera from
immunized and infected animals [19-27]. Previous stud-
ies were conducting using day 7 lysates, recent evidence
has indicated that day 1 lysates show promise as immu-
nodiagnostic tools. Encouraging results have been ob-
tained with yeast lysate antigenic preparations and there-
fore studies in our laboratory have been directed to ev-
aluating antigens from a number of different isolates of
the fungus from human, animal and environmental sou-
rces in an effort to produce an efficient and reliable rea-
gent for the immunodiagnosis of blastomycosis in hu-
mans and animals.

Therefore, in an effort to continue evaluations of B.
dermatitidis yeast lysate preparations, the current study
was designed to evaluate four lysate reagents (antigenic
preparations from two B. dermatitidis isolates B5896 and
597, as described below, prepared by two different me-
thods) for their ability to detect antibodies in immunized
rabbits using the indirect ELISA. Sensitivity as well as
specificity determinations were performed in an effort to
develop an optimal immunodiagnostic antigen.
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2. Materials& Methods
2.1. Antigens

Lysate Antigen Preparation Mycelial phase cultures of
two B. dermatitidis isolates, B5896, a human isolate from
Mountain Iron Minnesota and 597, a human isolate from
Eagle River Wisconsin [28,29], were converted to yeast
cells by culturing at 37°C on brain heart infusion agar.
Yeast phase lysate reagents were prepared by a method
similar to one that was previously used for the production
of antigen from Histoplasma capsulatum [30-32] and
modified in our laboratory for B. dermatitidis lysate an-
tigen production [19]. 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 x g; 5
min), followed by washing with distilled water, resus-
pended in distilled water and then allowed to lyse for 1 or
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 for further use. Protein deter-
minations 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
ELISAs assays were based on protein concentration.

2.2. Serum Specimens

Serum specimens were obtained from New Zealand white
rabbits that were immunized intramuscularly (2 ml) and
subcutaneously (1 ml) with 100 ug/ml of either day 1 or
day 7 lysate antigens prepared from the above two B.
dermatitidis isolates and with a H. capsulatum (G-17A)
lysate reagent. The rabbits were bled at various intervals
following immunization, but this specific study used an-
tibodies collected at day 7 following a booster injection
(same as above) on day 56.

2.3. Enzyme-Linked | mmunosor bent
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
(ELI1SA). 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 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 ul) were added to the
microplate wells and incubated for 30 min at 37°C in a
humid chamber. Following this incubation the wells were
washed as above and 100 ul of goat anti-rabbit IgG (H &
L) peroxidase conjugate (Kirkegaard and Perry, Gaithe-
rsburg, MD) was added to each well and incubated for 30
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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 ap-
proximately 2 min at room temperature. The reaction was
stopped by the addition of sulfuric acid and the absorb-
ance read at 450 nm using a BIO-RAD 2550 EIA reader.

3. Results
3.1. Reactivity of Four B. dermatitidis Antigens

Each of the B. dermatitidis antigens prepared following
yeast cell lysis for 1 day or 7 days of the two isolates
(B5896 and 597) were assayed for their ability to detect
antibody in serum specimens from rabbits immunized
with the above 4 reagents as well as sera from rabbitsim-
munized with H. capsulatum lysate reagents (G-217A-
/G-217B). The errors bars demonstrate the standard error
of each of thetrials conducted in triplicate.

When the 4 lysates were assayed against an anti-Bla-
stomyces B5896 (day 1) specimen we determined absor-
bance values of 2.153 and 0.580 for the day 1 and day 7
B5896 antigens respectively, but lower values of 0.322 and
0.300 with the 597 day 1 and day 7 reagents (Figure 1).

Absorbance values of 0.617 (B5896) and 0.597 (597)
were obtained with the day 1 antigens when assayed aga-
inst an anti-Blastomyces B5896 (day 7) serum specimen
and values of 0.499 and 0.336 were obtained with the
day 7 antigens (B5896 and 597) (Figure 2).

The results shown in Figure 3, in which the 4 lysates
were assayed against the anti-Blastomyces 597 (day 1)
specimen, indicate that the B5896 dayl antigen demon-
strated a high degree of sensitivity (absorbance value of
2.199) and a lesser amount of reactivity with the day 7
antigen (absorbance value of 1.030). In contrast lower
absorbance values of 0.425 and 0.741were seen with the
597 day 1 and day 7 antigens respectively.

When the rabbits were immunized with 597 (day 7)
antigen it was determined that the B5896 and 597 day 1
antigens showed a dlight increase in reactivity over both
of the day 7 antigens with absorbance values of 0.722
and 0.593 respectively and values of 0.368 (B5896) and
0.437 (597) with the day 7 lysate preparations (Figure
4).

3.2. Reactivity of B5896 with H. capsulatum

Cross reactivity was evaluated by assaying the four dif-
ferent antigens versus anti-Histoplasma sera (strains
G-217A and G-217B. Cross reactivity values indicated
that the Day 7 antigens of both the B5896 and 597 re-
agents ranged from 0.820 to 0.781 respectively while the
day 1 B5896 and 597 antigens showed considerably less
cross reactivity(absorbance values of 0.390 and 0.325)
respectively. A mean absorbance value of 1.020 was ob-
tained when an H. capsulatum lysate antigen was reacted
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Figure 1. Reactivity of four Blastomyces dermatitidis anti-
gens tested against the anti-Blastomyces B5896 (day 1) se-
rum.
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Figure 2. Reactivity of four Blastomyces dermatitidis anti-
gens tested against the anti-Blastomyces B5896 (day 7) se-

rum.
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Figure 3. Reactivity of four Blastomyces dermatitidis anti-
genstested against the anti-Blastomyces 597 (day 1) serum.

with the anti-Histoplasma sera, which was assayed to
indicate that the anti-Histoplasma serum specimens con-
tained antibody as revealed by the H. capsulatum lysate
antigen (Figure 5).
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Figure 4. Reactivity of four Blastomyces dermatitidis anti-
genstested against the anti-Blastomyces 597 (day 7) serum.
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Figure 5. Cross reactivity of four B. dermatitidis antigens
tested against the anti-Histoplasma serum.

4. Discussion

For a number of years our laboratory has been involved
in developing B. dermatitidis yeast phase lysate antigens
by allowing yeast cells to lyse in water for a period of 7
days [19-27]. The antigens produced by this technique
varied in their sensitivity and specificity depending on
the source of the B. dermatitidis isolate. Recently we
have continued our efforts to produce and evaluate lysate
antigens from various isolates of the fungus, but we aso
have begun to produce lysate antigens by alowing the
yeast cells to lyse for different time intervals. Therefore
the objective of the present study was to determine the
sensitivity and specificity of lysates produced from two B.
dermatitidis isolates (B5896 and 597) following lysis for
1 day or 7 days.

Our evaluations indicated that the day 1 preparations
from both B. dermatitidis isolates exhibited greater reac-
tivity than the day 7 reagents and that the B5896 day 1
lysate was optimal with regard to antibody detection in
the immunized rabbit sera. With respect to specificity,
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the day 1 preparations showed considerably less cross
reactivity with the anti-H. capsulatum sera than the day 7
lysates.

This could lead one to hypothesize that this may be the
result of cross reactive components that develop as the
yeast cells are alowed to lyse for the 7-day period. Are
these cross reactive antigens intracellular components
that are released following prolonged lysis? We propose
additional studies using fluorescent antibodies to evalu-
ate surface antigens versus internal antigens.

This research leads us to conclude that the B5896
strains may be valuable as a diagnostic tool for the detec-
tion of antibodies in B. dermatitidis infections and may
also be useful for the induction of antibodies in immu-
nized animals. These induced antibodies may then be
appropriate reagents for use in antigen detection immu-
noassays. Evaluations are continuing in an effort to de-
termine the efficacy of the lysates prepared from other B.
dermatitidis isolates in order to develop a reliable anti-
body detection immunoassay for blastomycosis in hu-
mans and animals.
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