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ABSTRACT 

In Trial 1, 19 lots of Blastomyces dermatitidis 
(T-58; Tennessee dog isolate) were assayed to 
determine the stability of the reagents following 
storage. The reactivity of the antigens, produced 
from 1989 to 2012 and stored at 4˚C, was deter- 
mined by comparing antibody detection (enzy- 
me-linked immunosorbent assay; ELISA) in 12 
serum specimens from immunized rabbits. All of 
the 19 reagents produced during this 23-year 
period exhibited a high degree of stability and 
were able to detect antibody in the sera. Mean 
absorbance values ranged from 0.798 (1989) to 
0.827 (2012) and a mean value for all 19 antigens 
of 0.728. In a related evaluation, Trial 2, B. der- 
matitidis lysate antigens prepared from 8 iso- 
lates (dog, human, soil) at two different time pe- 
riods were assayed as above to determine reac- 
tivity. The time of storage between the first and 
second reagents varied from 4 to 17 years. The 
results indicated that all 16 of the lysate anti- 
gens detected antibody in the 15 rabbit serum 
specimens with mean absorbance values rang- 
ing from 0.346 to 0.682, but variations in reactiv- 
ity were observed depending on the lysate and 
the serum specimen assayed. This comparative 
study provided evidence that the antigenic re- 
agents do exhibit some lot-to-lot variation in 
reactivity, but they did not lose any appreciable 
potency during prolonged storage. 
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1. INTRODUCTION 

Blastomyces dermatitidis, a thermally dimorphic fungal 
organism, is the etiologic agent that causes blastomy-  

cosis. The disease of humans and animals is found mainly 
in North America as a soil saprophyte associated with 
sandy slightly acidic soils which are often found near a 
water source. In the United States blastomycosis has been 
associated with southeastern and south-central states that 
border the Ohio and Mississippi rivers and is also pre- 
valent in Minnesota and Wisconsin and in areas of south- 
ern Canada that border these states. The disease also oc- 
curs in other locations including certain regions of Africa 
and India [1-3]. Blastomycosis is acquired by inhaling 
mycelial spores into the lung, where they are converted 
to a single-budding yeast cell. A primary pulmonary in- 
fection may result with no progression of the disease or 
the organisms may disseminate into other organs of the 
body including the central nervous system with poten- 
tially fatal meningeal involvement. In addition cutaneous 
lesions may also develop in a high percentage of the 
cases as the disease disseminates from the lung [4-8].  

Current laboratory diagnostic methods include direct 
visualization, histologic methods or culturing the orga- 
nism, but these methods may be time consuming or may 
not provide the desired diagnostic results or possibly a 
misdiagnosis. Thus researchers have been concerned with 
the development and use of immunodiagnostic assays in 
attempts to provide a more rapid diagnosis, but problems 
are still evidenced with regard to sensitivity and specifi- 
city of the laboratory assays [9-11]. Another concern of 
investigators associated with immunodiagnostic assays 
for antibody detection in blastomycosis is the develop- 
ment and production of antigens that are not only sensi- 
tive and specific, but also reagents that retain their sta- 
bility for prolonged periods of storage. 

There are only a limited number of data in the literature 
concerned with stability studies on antigenic reagents for 
use in immunodiagnostic assays. Stability studies in re- 
cent years have been primarily concerned with deve- 
loping methods to extend the stability of antigens in vac- 
cines. This is specifically important in developing coun- 
tries where access to refrigeration may not always be 
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accessible. Research scientists have evaluated variables 
from storage at different temperatures to coating of 
micro needles, and the addition of aluminum-containing 
adjuvants to lengthen the stability of vaccines [12-14]. 
Currently, medical personnel are working with scientists 
to develop new ways to prolong the shelf life and sta- 
bility of vaccines.  

In recent years, investigators have made substantial 
contributions with regard to the development and eva- 
luation of immunodiagnostic assays for blastomycosis [9, 
10,15-21]. Our laboratory has been involved in the pro- 
duction and comparative studies of B. dermatitidis yeast 
lysate antigens, prepared from various isolates of the 
fungus, for the detection of antibodies in sera from im- 
munized and infected animals [22-30]. Encouraging re- 
sults have been obtained with yeast lysate antigenic pre- 
parations. As a result, studies in our laboratory have been 
directed to evaluating antigens from a number of dif- 
ferent isolates of the fungus from human, animal and 
environmental sources. This has been done in an effort to 
produce an efficient and reliable reagent for the immuno- 
diagnosis of blastomycosis in humans and animals. 

Therefore, in an effort to continue evaluations of B. 
dermatitidis lysate antigens for use as immunodiagnostic 
reagents and since we desired to learn more concerning 
the stability of our antigens, the objective of this present 
study was to evaluate the stability of different yeast 
phase lysate antigens that had been stored for various 
periods of time. The ability of the stored antigenic rea- 
gents to detect antibodies in serum specimens from im- 
munized rabbits was determined using the indirect enzyme- 
linked immunosorbent assay (ELISA) of 19 lots of yeast 
lysate antigen produced from B. dermatitidis T-58. This 
study evaluated the stability of these lysate antigens over 
time by detecting antibodies in rabbit sera using the 
indirect ELISA.  

2. MATERIALS AND METHODS 

2.1. Lysate Antigen Preparation  

Nineteen lots of B. dermatitidis yeast phase lysate 
reagents (T-58, dog Tennessee, from the years:1989, 
1990, 1991, 1992, 1993, 1994, 1995, 1996, 1997, 2002, 
2003, 2004, 2005, 2006, 2007, 2008, 2009, 2011, and 
2012) were prepared by a method similar to one that was 
previously used for the production of yeast lysate antigen 
from Histoplasma capsulatum [31,32] and modified in 
our laboratory for B. dermatitidis lysate antigen produc- 
tion [21]. 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, 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 up to 23 years. 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 
ELISA assays were based on protein concentration.  

Trial 2: 8 different lysate antigens were prepared at 
two different times and of differing origins (Table 1). 
These antigens were also injected into rabbits and as- 
sayed as described above. The methods for lysate pre- 
paration utilized methods as stated above in Trial 1.  

2.2. Serum Specimens 

New Zealand White rabbits were immunized (intra- 
muscularly; 2 ml and subcutaneously; 1 ml) 100 ug/ml 
(protein concentration) of B. dermatitidis lysate antigen. 
The rabbits were bled at various intervals following 
immunization, but this study used antibodies collected on 
day 7 following a booster injection (as above) on day 56.  

2.3. Enzyme-Linked Immunosorbent Assay  
(ELISA) 

The ability of each yeast lysate reagent 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, see below) and then added to triplicate wells (100 ul) 
of a Costar 96-well microplate (Fisher-Thermo). The 
plates were then incubated overnight at 4˚C in a humid 
chamber followed by washing three times with phos- 
phate 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 

 
Table 1. Trial 2 of the B. dermatitidis lysates produced in past 
and recent time intervals are shown above with their corre- 
sponding absorbance. We did not see a significant difference 
between strains and their stability over time. 

B. dermatitidis 
strain 

Lysate dates of 
production 

Origin 

T-58 1995  2012 Dog-Tennessee 

ERC-2 2002  2012 Dog-Wisconsin 

B5931 2005  2012 Human-Minnesota 

B5896 2002  2012 Human-Minnesota 

48938 2002  2007 Bat-India 

T-27 2001  2009 Polar bear-Tennessee 

B5926 2002  2010 Human-Minnesota 

394 2006  2010 Soil-Georgia 
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the wells were washed as above and 100 ul of goat anti- 
rabbit (H & L) peroxidase conjugate (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 sub- 
strate (Pierce/Fisher-Thermo) was added to each well 
and incubated for approximately 2 min at room tempe- 
rature. The reaction was stopped by the addition of sul- 
furic acid and the absorbance read at 450 nm using a 
BIO-RAD 2550 EIA reader. 

3. RESULTS  

The results (Trial 1) indicated that all 19 lysate sam- 
ples remained stable over time and were able to detect an 
appreciable amount of antibody in the serum specimens. 
Additionally, when we evaluated their stability over time 
by graphing the sera values for the immunized rabbit, we 
found a slightly negative slope −0.0024 respectively 
(Figure 1). The statistical analysis (t-test) for immunized 
rabbit sera yielded p-values > 0.05. This finding leads to 
the rejection of the null hypothesis; the null states that 
there is a difference in stability between lysates over time. 
This leads to the conclusion that there is no significant 
difference in absorbance values, therefore no difference 
in antibody-antigen reactivity, between the lysates from 
1989 to those from 2012.  

In Trial 2, we found no significant differences between 
the different antigens of different time periods. Across all 
8 antigens, the lysates remained stable over time, dem- 
onstrating similar reactivity. The mean absorbance of all 
antigens ranged from 0.346 - 0.648 for the older speci- 
mens and 0.410 - 0.682 for the new specimens (Table 2). 
The mean overall absorbance was 0.508 and 0.546 for 
the old and new respectively. The reactivity values are 
demonstrated in Table 1 and in Figure 2. 

 
Table 2. In Trail 2 of this stability study 8 different antigens 
were evaluated. The strain identifier, date of lysate preparation 
and origin are shown above. 

B. dermatitidis 
strain 

Absorbance of old 
lysate 

Absorbance of new 
lysate  

T-58 0.504 0.567 

ERC-2 0.55 0.682 

B5931 0.445 0.573 

B5896 0.482 0.539 

48938 0.597 0.589 

T-27 0.648 0.464 

B5926 0.491 0.41 

394 0.346 0.54 

 

Figure 1. The mean absorbance values of antibody detection 
with an indirect ELISA in from 19 B. dermatitidis lysate anti- 
gens against the rabbit serum. A linear regression was utilized 
to give the p-values for this test, demonstrating no significance 
difference in the antigen’s reactivity over time. Error bars rep- 
resent standard error. 
 

 

Figure 2. In trial 2 of this stability study 8 different antigens 
were evaluated. This graph demonstrates the old and the new 
antigens from each time designation. In comparing the old and 
new values of each antigen no significant differences were 
found in their reactivity. Error bars represent standard error. 

4. DISCUSSION AND CONCLUSIONS 

The purpose of this study (Trial 1) was to compare the 
stability of T-58 lysate antigens of B. dermatitidis over a 
23-year period with regard to antibody detection in se- 
rum specimens from immunized rabbits.  

The lysates prepared from 1989 to 2012 and stored at 
4˚C were stable with regard to being able to be used for 
the laboratory diagnosis of blastomycosis. Variations in 
reactivity were observed with 19 lots of lysate reagents 
which were dependent upon the type of serum specimen 
that was assayed. In comparison, the reactivity values 
obtained with the rabbit sera no significant differences 
were noted in absorbance values or stability over time. 

The present study provided some important evidence 
that the B. dermatitidis lysate antigenic reagents seemed 
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to be very stable over a prolonged period of storage. This 
certainly is a desirable characteristic when immunodia- 
gnostic products are produced. These studies demon- 
strate the usefulness of this antigen as a potential tool for 
the detection of antibodies in blastomycosis. 

The purpose of Trial 2 was designed to determine the 
differences between using antigens stored at 4˚C for 
varying amounts of time and using lysates produced 
more recently for our immunological studies.  

The results were similar to those obtained in Trial 1 as 
all of the lysates remained stable over time. The stability 
of the antigens were not affected significantly by the 
origin of the lysate (soil, bat, dog, and human). This 
leads us to conclude that any of the antigens evaluated do 
not loose reactivity over time and as a result would make 
promising antigens to be used in immunodiagnostic as- 
says.  

These findings allow us to quantifiably use any of the 
antigens with confidence. Comparative studies are con- 
tinuing in an effort to explore the potential of lysate 
reagents in immunodiagnostic assays for antibody detec- 
tion in specimens from animals and humans infected 
with blastomycosis.  
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