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Abstract

Blastomycosis is the systemic fungal infection of animals and humans. It has presented a diagnostic challenge to
clinicians and laboratory personnel over the years. Our laboratory has been concentrating on the development of
antigenic reagents from the yeast phase of Blastomyces dermatiditis in various isolates in order to evaluate these
lysate antigens with regards to antibody detection in blastomycosis. This study evaluated 12 serum specimens (6
from dogs with blastomycosis and 6 rabbits with blastomycosis) to determine which lysate detected antibody with
greater efficacy. Twenty out of the 28 lysates had better detection values with the rabbit serum, while the remaining
8 lysate samples had greater absorbance values (detection) with the dog serum. When tested on the human antigen
(B5934) the combined absorbance values between rabbit and dog sera was 0.655, the lowest absorbance value
observed (Figure 1). Soil antigen (248) displayed the highest combined absorbance value of 1.689. The overall
mean absorbance value of all 28 lysates for both dog and rabbit serum was 1.138.
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Introduction

Blastomycosis is a pulmonary disease produced in humans and animals by the thermally dimorphic fungal pathogen
Blastomyces dermatitidis. Environmental temperature is the determining factor for transformation in morphology of
B. dermatitidis from the mycelial form to the yeast form. The mycelial form of the fungus is the vegetative part of
the plant that grows in soils and other locations close to 25°C. This form produces microscopic airborne
reproductive cells called spores. These spores are infectious particles that use the respiratory system of humans and
canines as a portal of entry. Once in the body at a temperature of 37°C, the spores transform into the second

morphological phase of B. dermatitidis — yeast cells [1-4].

The proliferation of the yeast cells in the lungs leads to the blastomycosis disease that results in symptoms
characteristic to tuberculosis and influenza: fever, chills, chest pain, and productive cough. These symptoms are
usually followed by cutaneous skin lesions containing the fungus. However, dissemination of blastomycosis can
result in infection of epithelial cell linings and any other organ in the body. Other areas of manifestation can include
larynx, adrenals, heart, kidneys, prostate, uterus, and meningeal layers of the brain. The fungus can produce
extensive disease and possibly death in patients with AIDS or other diseases that compromise the immune system
[4-9].

In recent years researchers and physicians have stimulated considerable interest with their attempts to develop
improved methods to combat the dramatic increase in the systemic fungal diseases. One major problem is that the
disease is either not diagnosed or misdiagnosed as some other type of microbial disease. Ongoing research
activities have been centered on developing novel ways of diagnosing, preventing and treating these potentially
devastating infections. With regard to diagnosis of the disease various methods have been employed including
culturing and histopathology, 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 laboratory 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 sensitivity and specificity [6, 7, 10-12].

For the past several years our laboratory has been involved in the development of antigenic reagents from various
isolates of B. dermatitidis [13-20] and the evaluation of these novel yeast phase lysate antigens for the detection
of antibodies or antigens in blastomycosis. These studies have contributed greatly to our knowledge concerning
potential avenues of approach with regard to future investigations, but they have also indicated a need for more
studies on antigen purification and antigenic components from various isolates of the organism in order to better
understand the immunobiology of B. dermatitidis. This type of study will certainly aid us and other researchers
involved in trying to discover more about the importance of the antigenic composition of new reagents and how
this knowledge may allow for the development of improved immunodiagnostic reagents and new approaches to

immunization for this fungal disease.
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Materials and Methods
Lysate Antigens

Mycelial phase cultures of 28 different human, animal or environmental B. dermatitidis isolates (bat: 2; soil: 7; sea
lion: 2; cat: 2; polar bear: 1; dog: 6; human: 8) 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 [21-23] and modified in our laboratory for B. dermatitidis
lysate antigen production [13]. 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, re-suspended 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 for further use.
Protein determinations were performed on the lysates using the BCA Protein Assay Kit (Thermo-Fisher Pierce)

and dilutions of the antigenic reagents used in the assays were based on protein concentration.

Serum specimens

Six serum specimens from dogs with diagnosed blastomycosis were provided by Dr. A.M. Legendre (University of
Tennessee College of Veterinary Medicine, Knoxville, TN). In addition 6 serum specimens from rabbits
immunized with various yeast lysate antigens prepared from B.

dermatitidis were also assayed to determine and compare the efficacy of the lysates as immunodiagnostic reagents.

Enzyme-linked immunosorbent assay (ELISA)

The ability of each of the 28 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 microplate (Thermo-Fisher). The plates were then incubated overnight at 4 C in a humid chamber followed
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-species (either dog or rabbit) 1gG
(H & L) peroxidase conjugate (Kirkegaard and Perry) was added to each well and incubated for 30 min at 37 C. The
plates were again washed as above and 100 ul of Ultra TMB peroxidase substrate (Pierce/ThermoFisher) was be
added to each well and incubated for approximately 2 min 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.

Results

The mean absorbance values of the 28 B. dermatitidis lysate antigens, when evaluated using the ELISA method to
detect the presence of antibodies for Dog and Rabbit sera are shown in Figure 1.When evaluating the dog and rabbit
sera individually, lysates 48938, 56920, 86, 394, Canada soil, 397, 85, 248, ER-3, 449, 103, ERC-2, 42913, 02, 643,
598, 48089, B5927, B5929, B5931 showed greater absorbance values with the rabbit serum compared to the dog
serum. Lysates 81, 104, T-27, T-58, 42847, 97, B5926, B5934 seemed to have a higher absorbance value when
tested against the dog serum than rabbit serum.

© American Research Publications



US Open Infectious Diseases & Immunity Journal
Vol. 1, No. 2, June 2014, pp. 1 - 8
Available online at http://www.arepub.com/Journals.php

Mean Absorbance Values

25 -

15

N Rabit Serum
1 -
B Dog Serum
0.5 - I '

adse T T T r T T T T T T T Tagad T T T4d 8o g g5 BS B g 48 B5 B5 B5 B5 BS
86 3950398524 ; 448110103758 9
2 2
93927 L7 8 2n9 3 4 ER8491 8 089292939293
8 0 TT ¢ 7 3 9 76 491
na
da

Figure 1: Overall mean absorbance values obtained from 28 yeast lysate antigens using ELISA to detect antibodies
in dog and rabbit Serum.

When tested on the human antigen (B5934) the combined absorbance values between rabbit and dog sera was 0.655,
the lowest absorbance value observed (Figure 2). Soil antigen (248) exhibited the highest combined absorbance
value of 1.689. The overall mean absorbance value of all 28 lysates for both dog and rabbit serum was 1.138.

Out of the two bat lysate samples 48938 showed a higher mean absorbance value of 1.464 than lysate 56920
absorbance value 1.211. The highest of the seven soil samples was lysate 248 with absorbance value of 1.689, also
the overall highest absorbance value within the 28 lysates. The lowest of the soil samples was lysate Canada soil
sample at 1.058. Both sea lion lysates tested high with 449 (1.636) being higher than 81 (1.176).

Of the two cat lysates, 103 had a higher absorbance value than 104 with 1.361 over

1.164. There was only one polar bear lysate (T27) with its absorbance value being 0.863. Six dog antigens were
tested with lysate 02 with a mean absorbance value of 1.682. The low was dog antigen ERC-2 with an absorbance
value of 0.803. Eight human antigens were examined with lysate 643, with mean absorbance of 1.236 being the
high. The low, which was the overall lowest was lysate B5934 with a mean absorbance of 0.655.
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Figure 2: Mean absorbance values of lysates grouped by their donor organism. Due to the limited number of
samples from the sea lion, cat and polar bear, the absorbance values were combined on one graph.

Discussion/Conclusion

When developing antigenic reagents for the immunodiagnosis of blastomycosis, it is desirable that the antigens are
able to detect antibody in a variety of organisms from a wide range of geographical regions. For the past several
years our lab has been focused on evaluating and developing B. dermatitidis yeast lysates. These lysates are
prepared from isolates of the fungus taken from human, animal, and environmental sources. The use of such lysate
antigens can help in the detection of antibodies being produced from the serum samples (most commonly dog or
rabbit).

Recent studies have used lysate antigens from dogs, humans, and other sources and compared them using dog sera,
but recently we have found an interest in comparing lysate antigens from multiple sources and comparing them with
dog and rabbit sera. The study was designed to test 28 lysates prepared from various sources to detect antibody in
both dog sera and rabbit sera. All 28 reagents were able to detect antibody in both the dog and rabbit sera. The most
reactive agents were found to be in combination with the rabbit sera.
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The results from the trials indicated that antigens prepared from B. dermatitidis isolates were overall more efficient
as immunodiagnostic reagents in the sera from the rabbits. The most efficient immunodiagnostic reagent for
detection of antibody in the rabbits sera was soil sample

248 with an absorbance value of 2.404. The least efficient immunodiagnostic reagent was human lysate B5934. The
most efficient immunodiagnostic reagent for detecting antibody in the sera for dogs was sea lion lysate 449 with an
absorbance value of 1.352. The least efficient immunodiagnostic reagent was human lysate 48089. This study
provides the need for further investigation associated with the most reactive lysates for both dog and rabbit sera in
order to develop a future test that will be simple and accurate for the detection of blastomycosis in animals and
humans.
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