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Abstract

Candida albicans is a dimorphic fungus proliferating by budding with oval yeast when
cultured with Sabouraud agar medium at 37°C ; when cultured with Corn meal agar medium at
25°C or room temperature, it forms pseudohyphae with many blastospores on the connections
of each hyphae and chlamydospores on the ends.

Spores of fungi differentiating highly specialized cells generally proliferate for preservation
of the species to germinate under optimal conditions. However, much fewer chlamydospores
than blastospores are formed on the ends of pseudohyphae and the chlamydospores also have
thick cell walls. As a result, chlamydospores are considered to be persistent. However,
mature chlamydospores do not show nucleus and mitochondria and are nearly filled by vacuoles
and spongoid vacuoles. Therefore it is not certain that chlamydospores possess the functions
of spores that their name indicates.

This study compared chlamydospores and blastospores to examine whether chlamydospores

possessed proliferative ability and persistence. Blastospores and chlamydospores formed by
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the C. albicans 2S2 strain were isolated and preserved in 0.3CMG medium at 6°C. The
proliferative ability and persistence of the spores were examined with Sabouraud agar, BHI
blood agar, Sabouraud liquid, and BHI liquid media. Further the ultrastructure of each spores

was observed with transmission electron microscopy and the chromosomal DNA was analyzed

by agarose gel electrophoresis.

The results were as follows:

1. Blastospores and chlamydospores were isolated by stir and shake methods from

pseudohyphae so the spore functions were not damaged.

2. Blastospores maintained proliferative ability and germinated even after preservation in

0.3CMG medium at 6°C for 96 hours.

3. Some chlamydospores preserved for 24 hours germinated and proliferated, but after

preservation for 48 hours or longer they did not proliferate and persistence was inferior to that

of blastospores.

4. All blastospores formed within 24 hours had nucleus and organelles.

number of chlamydospores had no nucleus.

However, a large

5. There were mitochondria in chlamydospores after preservation for 24 hours, after 48

hours there were many spongoid vacuoles, after 72 hours there were only spongoid vacuoles,

and after 96 hours there was separation of cell membrane from cell wall.

6. The chromosomal DNA of preserved chlamydospores showed more fragmentation of

DNA than blastospores at all preservation times.

The results suggested that chlamydospores were dying off and had no proliferative ability

and were not persistent.
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Fig. 1

Light micrographs of blastospores(a) and
chlamydospores(b) of C. albicans 252 iso-
lated from culture fluid (0.3CMG medium).
The cells were treated with methyl blue.
Blastospores do not stained, while
chlamydospores do. X1000

Table1 Growth of blastospore and chlamydospore

spores preservation  agar plate medium(CFU) liquid medium(+,—)
time(h) Sabouraud Blood Sabouraud BHI
0 47+4.2 42+1.4 + +
24 53+2.8 47+2.4 + +
blastospore 48 53£3.1 49+2.4 + +
72 49+2.5 54+2.1 + +
96 57+2.9 52+1.6 + +
0 22+0.7 18+0.7 + +
24 19+1.2 16+1.9 + +
chlamydospore 48 N.D. N.D. — -
72 N.D. N.D. — -
96 N.D. N.D. - —
n=3§

meanz=xstandard deviation

CFU : colony forming units; + : growth, — :no growth

BHI : brain heart infusion
N. D.: not detected
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Fig.2 Multiplication of blastospores(a)

Fig. 4 Multiplication of blastospores(a)
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and
chlamydospores(b) of C. albicans 2S2 imme-
diately after isolation from culture fluid(0.3
CMG medium). These cells were incubated
on Saboaraud agar medium at 37°C for 48
hours.

and

chlamydospores(b) of C. albicans 2S2 after
preservation at 6°C for 48 hours. These cells
were incubated on Sabouraud agar
mediumat 37°C for 48 hours.

Fig. 3

Multiplication of blastospores(a) and
chlamydospores(b) of C. albicans 252 after
preservation at 6°C for 24 hours . These cells
were incubated on Sabouraud agar medium
at 37°C for 48 hours.

' Fig.5
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and

Multiplication of blastospores(a)
chlamydospores(b) of C. albicans 2S2 after
preservation at 6°C for 72 hours. These cells
were incubated on Sabouraud agar medium
at 37°C for 48 hours.



| HIGASHI NIPPON DENTAL JOURNAL Vol. 17, No. 1, June, 1993 97

Fig.6 Multiplication of blastospores(a) and
chlamydospores(b) of C. albicans 252 after
preservation at 6°C for 96 hours. These cells
were incubated on Sabouraud agar medium
at 37°C for 48 hours.
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Fig. 7 Electron micrographs of blastospores(a) and chlamydospores(b,c) of C. albicans 252 immediately after
isolation from culture fluid (0.3 CMG medium). Blastospores(a) contain nucleus(N) and
mitochondria(M). Many chlamydospores(b) contain vacuole(V), and no nucleus. Nacleus(N),
mitochondria(M) and vacudes(V) are observed in a few chlamydospores(c).
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Fig. 8 Electron micrographs of chlamydospore of C. albicans 2S2 after presevation at 6°C. Preservation for

24 hours(a).

Mitochondria(M) and vacuole(V) are seen.

Preservation for 48 hours(b). There are

spongoid vacuoles(SV). Preservation for 72 hours(c). There are vacuoles. Preservation for 96 hours(d).
There are vacuoles(V) and separation of cytoplasmic membrane(CM) from the cell wall.

Fig. 9
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Agarose gel electrophoresis pattern of DNA
of blastospore and chlamydospore. Lane M
is the molecular weight marker (Lambda
phage DNA/Hindll digest). Lane B is
chromosomal DNA prepared from blas-
tospores. Lane C24h, 48h, 72h and 96h are
chromosomal DNA prepared from
chlamydospores after preservation at 6°C for
24, 48, 72, and 96 hours, respectively.
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