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PRELIMINARY COMMUNICATIONS

Relevance of Antigenicity of Candida
Albicans Growth Phases to Diagnosis
of Systemic Candidiasis
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Summary

The antigenicity of the two growth phases of Candida
albicans has been compared by using crossed immuno-
electrophoresis and double-diffusion techniques. Qualitative
and quantitative differences in antigenic composition between
the phases have been revealed and moreover a specific
mycelial antigenic component demonstrated.

It is postulated that the use of specific mycelial antigens
for routine diagnostic precipitin testing in patients with sus-

pected systemic candidiasis would give more reliable results
than at present obtained with yeast celi antigens.

Introduction

Systemic forms of candidiasis usually occur in debilitated
patients, especially those on prolonged antibiotic or steroid
therapy, and they are also seen with increasing frequency in
patients who have undergone open-heart and transplantation
surgery. They are serious infections, difficult to treat, and
have an extremely poor prognosis. Speedy diagnosis of these
rapidly fulminating infections is vital.
The precipitin test used in the diagnosis of systemic can-

didiasis is not entirely reliable. Antibodies to Candida species,
both agglutinins and precipitins, have been found in patients
in the absence of infection-for example, in those who have
undergone open-heart surgery (Murray et al., 1969). These
"false positive" results render the test subjective and could
lead to errors in diagnosis.
Candida albicans has two growth phases, blastospores (yeast

cells) and mycelium. Currently, a cytoplasmic antigen extrac-
teed from the blastospore phase is used by most laboratories
for the diagnostic precipitin test. C. albicans is thought to
exist as a commensal in the blastospore phase only (Marples,
1960) but when causing an infection the mycelial phase is in-
variably produced (Gresham and Burns, 1960; Kozinn and
Taschdjian, 1962). It is feasible to suggest that antigenic differ-
ences between the two phases may occur, as differences in
chemical composition have been described (Dastidar, 1966;
Chattaway et al. 1968; Dabrowa et al., 1970). Therefore, if it
is assumed that the false positives are due to the presence of
commensal blastospores, it would seem diagnostically more
relevant to use a mycelial antigen for routine testing to detect
antibodies in patients' serum against specific mycelial frac-
tions. Hopefully this would be more reliable and would lead

to an improvement in the immunological diagnosis of systemic
candidiasis.

Materials and Methods

C. albicans serotype A was grown for 16 hours in neopeptone-
starch broth (pH 7-5) (Chattaway et al, 1968) at 400C, which
yielded pure mycelial growth with extensively developed
branching filaments, and also at 30°C, which gave pure blasto-
spore growth. Cells were harvested by centrifuging (1,500 g)
and washed extensively in phosphate-buffered saline (pH 7-2).

Antigens were prepared by disintegrating the cells with
either a Braun MSK homogenizer (B. Braun, Melsungen, W.
Germany) or an M.SE. Waring blender (M.S.E. Ltd., Craw-
ley, Sussex) at 20,000 r.p.m. at 0'C. Solid material was re-

moved by high speed centrifugation (17,000 g) and the super-

natant dialyzed against distilled water for 42 hours at 4'C.
Antigens were lyophilized and reconstituted in phosphate-
buffered saline (pH 7-2) at optimal concentrations.

Antigens from the two growth phases were reacted against
their homologous and heterologous antisera, prepared in rab-
bits from Braun extracts, using Laurell crossed immuno-
electrophoresis (Laurell, 1965; Axelsen and Bock, 1972) and
Ouchterlony double-diffusion techniques. With the Laurell
technique the antigen in the well is first separated horizon-

FIG. 1-Demonstration of Candida albicans
precipitins by crossed immunoelectro-
phoresis (Laurell) of blastospore and
mycelial antigens against homologous
antisera. A. Mycelium cytoplasmic antigen
(Braun). B. Blastospore cytoplasmic antigen
(Braun). Agarose 1%, 0-12 M sodium
barbitone buffer pH 8 6.
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tally by electrophoresis and is then run vertically into the up-
per gell containing antiserum. The gel at pH 8-6 prevents
migration of immunoglobulins. On completion of electro-
phoresis, or after three days' double-diffusion at room tem-
perature, the gels were washed for a total of 48 hours in a
phosphate buffered 2% saline solution (pH 72), dried, and
stained in 0-5 % Comassie Brilliant Blue R (G. T. Gurr, Ltd.).

Results and Discussion

The overall antigenic profile of the two growth phases when
using the sensitive Laurell technique is different (fig. 1). The
number of precipitation peaks and hence the total number of
antigenic components is the same for both blastospores and
mycelium. There are quantitative differences, as indicated by
variation in peak areas, and a strong suggestion of quali-
tative differences between the phases as shown by positional
differences of the peaks.
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when the antigens are reacted against the mycelial antiserum.
This specific mycelial component is again shown in fig. 3

FIG. 3-Demonstration of Candida albicans precipitins
by double-diffusion (Ouchterlony) of blastospore and
mycelial antigens against mycelial antiserum. Y.
Mycelial antiserum. x. Blastospore antigen (M.S.E.)
y. Mycelial antigen (M.S.E.). Conditions as in fig. 2.

where the antigens of the two phases are reacted against
mycelial antiserum. The complexity of the reaction partially
obscures the result with the blastospore antiserum.
Work aimed at purification and fractionation of the anti-

genic components with concentration of antisera is in pro-
gress. This analysis may show further specific mycelial anti-
genic components, but the detection, so far, of at least one
such component is encouraging. Hopefully this finding will
eventually lead to an improvement in the immunological diag-
nosis of systemic candidiasis.
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