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Morphological conversion of Blastomyces dermatitidis in tap-water *
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Abstract

Strains of B. dermatitidis not only survived but
multiplied in sterile water from 2 separate locations in
the USA. Regardless of the growth phase at which the
water was inoculated, the resultant growth phase that
predominated was temperature-dependent. At 37°C
the organism grew primarily as a yeast; at room
temperature, growth was mycelial. Complex media
may be unnecessary for converting this organism to
the yeast phase, and water should be further investi-
gated as a substrate, from both the laboratory and the
ecological standpoints.

While Coccidioides immitis, Histoplasma capsula-
tum, many of the dermatophytes, and other fungi
have been isolated repeatedly from soils by
Ajello (1), the recovery of B. dermatitidis from
natural sources has been less successful. Despite
countless trials by many investigators, the isolates
consist of one from Kentucky soil by Denton et
al. (2) and 10 from essentially the same soil micro-
focus in Georgia by Denton & DiSalvo (3). More-
over, the organism was not recovered from these
same microfoci in later trials. One reason for this
difficulty, according to McDonough et al. (4), is that
B. dermatitidis is rapidly lysed in natural soils by
products of other microorganisms.

Castellani (5) reported that B. dermatitidis could
remain viable for 12 months in sterile distilled water,
but morphological changes were not reported. I
therefore reasoned that morphological conversion
from the mycelial to the yeast phase might take place
in sterile tap-water. The converse process, from the
yeast to the mycelial phase, was also tested because
it has been shown that such changes in the same
organism can take place in a simple medium at
25°C (1).

* This paper was presented at the 9th International
Congress on Tropical Medicine and Malaria, held in
Athens, Greece, in 1973.
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Materials and methods
The water used in these studies originated from

the principal water supplies for Boston, Mass., and
Durham, N.C. However, it was collected from the
taps supplying water for general laboratory pro-
cedures, distributed in 250-ml Erlenmeyer flasks in
50-ml quantities, and sterilized at 1 x 105 Pa for 30
min.

Thirteen strains of B. dermatitidis were used. Of
these, 10 (Nos. 2621, 3536, 3542, 3543, 3651, 3552,
3665, 3713, 3721, and 3752) a were stored in the
filamentous phase on slants of Sabouraud's agar
under heavy mineral oil. The remaining 3 strains
(Nos. A-42, A-64, and A-65) b had been maintained
in the filamentous phase by transfer on Sabouraud's
agar and in the yeast phase by transfer on
brain-heart infusion agar incubated at 37°C.
The cultures that had been stored under mineral oil

were transferred to Sabouraud's dextrose broth and
incubated at room temperature (25-28°C) for 5 days.
Each strain was then again transferred to a slant of
Sabouraud's dextrose agar and incubated for an
additional 3 days. The resulting light aerial filaments
from each strain were transferred to 2 flasks of sterile
tap-water and incubated at 37°C. After 8 days, 10 ml
of each culture were transferred to another flask
containing 50 ml of sterile tap-water and the cultures
were reincubated at 37°C.
The experiments with strains A-42, A-64, and

A-65 were carried out in a similar way except
that flasks of sterile tap-water were inoculated with
filaments from cultures 1-3 weeks old on slants of
Sabouraud's dextrose agar without prior passage
through broth. Each of the strains A-42, A-64, and
A-65 was also inoculated into 2 flasks of water at the
yeast phase, the inoculum consisting of several loop-
fuls of yeast cultures 72 hours old. The flasks were
then incubated on Gyrotory shakers at room tem-
perature and at 370C. All cultures were examined
daily in wet preparations under an ordinary light

a Supplied by Professor N. F. Conant, Duke University,
Durham, NC, USA.

b Received from Professor Charlotte Campbell, Harvard
School of Public Health, Boston, MA, USA.
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Results
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rraphs (Fig. 1-4) were incubation at 370C (Fig. 1). Although conversion
roscope. was still not complete in some strains by the 20th

day, the predominating growth phase was clumping
yeasts (Fig. 2). When the water cultures were trans-
ferred to fresh flasks of water and again incubated at

I the pH of the Boston 370C, the organisms continued to propagate primar-
5 and 7.15, respectively. ily as yeasts. Yeasts were not observed after 8 days in
s also differed, qualita- only 2 strains, 3552 and 3536. However, when the
inorganic content and water inoculated with these two strains had been

spite the differences in centrifuged at 1 500 g for 5 min, budding yeasts were
seen in the sediment.

In the flasks of water inoculated with the 3 strains
cal analysis (parts per in the yeast phase and incubated at 37°C, the

organisms continued to multiply as yeasts. In those
Boston a Durham b incubated at room temperature, hyphal elements

began to develop after 4 days (Fig. 3), and growth
2.3 5.6 was completely mycelial in 6-10 days (Fig. 4).
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a Metropolitan District Commission-Water Division Quabbin
Reservoir at outlet works.

b Durham, NC, Department of Water Resources Laboratory.
c n.d. = not detectable.
d n.t. = not tested.

Discussion

These preliminary findings indicate that strains of
B. dermatitidis are capable not only of surviving in
sterile water but also of multiplying in both phases
and converting from one phase to the other. The
phase that ultimately predominated was governed
only by the temperature at which the water was
incubated.

Further studies are required to determine whether
similar results would be obtained with nonsterile
water or indeed sterile water from other sources.
However, the relatively ready conversion of 11 of
13 strains from the strictly mycelial to the pre-
dominantly yeast phase of growth in sterile water
from 2 sources by incubation at 37°C alone is of
considerable significance. This would suggest that
the highly enriched complex media used in labora-
tories to convert the mycelial phase of B. dermatitidis
to the yeast phase may be unnecessary. These media
also require incubation at 37°C, and the ability of
strains to convert in them varies widely, as is the case
with sterile water. It is interesting that none of the
13 strains used in the study was a recent isolate, in
view of the fact that recent isolates generally convert
more readily to yeasts on more complex media.
Several aspects of these findings would appear to
merit further investigation both in the laboratory
and from the ecological point of view.
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Fig. 1. B. dermatitidis, strain A-64. Yeasts after 4 days'
incubation in sterile water at 37°C following inoculation
with the filamentous phase (line in corner = 1 Otm).

Fig. 3. B. dermatitidis, strain A-42. Hyphal forms after
4 days' incubation in sterile water at 25-28°C following
inoculation with the yeast phase (line in corner = 1 OM,m).

Fig. 2. As in Fig. 1, after 20 days. Note the proliferation Fig. 4. As in Fig. 3, after 8 days' incubation (line in
of yeasts despite residual hyphal elements (line in corner = 101Lm).
corner = 1Otm).
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