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Appropriate Condition of Germ Tube Formation as Presumptive
Identification Test for Candida albicans

Borae G. Park and Mi-Kyung Lee

Department of Laboratory Medicine Chung Ang University

Background: Candida albicans is the most prevalent species found in human yeast infections. The
germ tube test is still frequently used for its rapid presumptive identification. Recently Candida
dubliniensis as well as C. albicans has been reported to form germ tubes.

Objective: The purpose of this study was to evaluate the germ tube test at various conditions for
rapid presumptive identification of C. albicans.

Methods: C. albicans ATCC 14053, C. albicans ATCC 18804, C. dubliniensis ATCC MYA 646,
and C. dubliniensis KCTC 17427 were tested. Human pooled serum (HPS), HBV, HCV infected patient
serum, fetal bovine serum (FBS) and rabbit serum (RS) were used for germ tube test. The germ tube
formation was evaluated at different keeping condition of various sera, after mixing with 5 different
bacterial suspensions and at various incubation conditions.

Results: The germ tube formation of C. albicans was more in the RS or FBS than in the HPS. For
the various sera fresh sample was always the best expression of germ-tube forming ability. In the HCV
infected patient serum and mixing with Pseudomonas aeruginosa germ tube formation was suppressed.
C. dubliniensis did not form germ tube in the HPS, only formed in the FBS or RS.

Conclusion: For rapid presumptive identification of C. albicans not C. dubliniensis the best selection
of serum is the fresh HPS. We recommend the examination with isolated colony free from bacteria after
incubation for 2 to 3 hours. [Kor J Med Mycol 2008; 13(1): 20-25]
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Fig. 1. Features of germ tube formation with 5 different sera. (A and B) Candida albicans shows germ tube formation
with rabbit serum, (C) Candida dubliniensis shows germ tube formation with rabbit serum (D) Candida dubliniensis
shows germ tube formation with fetal bovine serum (E) Candida dubliniensis shows no germ tube formation with human
pooled serum (X 400)
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Fig. 2. Percentage germ-tube formation in Candida
albicans with 5 different sera.
Abbreviations; FBS: Fetal bovine serum, RS: Rabbit
serum, HPS: Human pooled serum, HBV: Hepatitis B
virus infected human serum, HCV: Hepatitis C virus
infected human serum, ATCC 14053: Candida albicans
number of American type culture collection, ATCC
18804: Candida albicans number of American type
culture collection

Table 1. Percentage germ-tube formation in C. albicans and C. dubliniensis with 3 different sera storing at various

condition
C. albicans C. albicans C. dubliniensis C. dubliniensis
ATCC 14053 ATCC 18804 ATCC MYA 646 KCTC 17427
Fresh 92 95 7 5
-20C 55 50 5 5
Rabbit serum .
-4C, 1 month 12 14 3 2
RT 8 7 _ _
Fresh 97 95 21 5
Fetal bovine -20C 94 96 28 5
serum -4°C, 1 month 25 25 10 3
RT 13 12 7 2
Fresh 60 87 - -
Human pooled -4C, 1 week 32 34 - _
serum -4°C, 1 month 17 19 - _
RT 7 10 - -

Abbreviations; RT: room temperature, C. albicans: Candida albicans, C. dubliniensis: Candida dubliniensis
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Fig. 3. Percentage germ-tube formation in C. albicans
with FBS and HPS after incubation for 2 to 5 hours.
Abbreviations; HPS: Human pooled serum, FBS: Fetal
bovine serum

Table 2. Percentage germ-tube formation in C. albicans after exposure to different bacteria. Each bacteria suspension

was 1~5 X< 10° CFU/ml concentration

S. aureus E. faecalis E. coli P. aeruginosa S. pneumoniae
C. albicans 1~5 X< 10° CFU/ml 25 34 10 30
C. albicans 1~5 > 10’ CFU/ml 36 45 17 23

Abbreviations; S. aureus: Staphylococcus aureus, E. faecalis: Enterococcus faecalis, E. coli: Escherichia coli, P.
aeruginosa: Pseudomonas aeruginosa, S. pneumoniae: Streptococcus pneumoniae, C. albicans: Candida albicans
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