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Relative Risk of Virulence Factors in Candida-Infected Mouse
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Candida albicans is one of the most frequently isolated fungal pathogens in human. Recently, the
prevalence of candida infection has markedly increased, partially due to the increase of immunocompromised
hosts. Proposed virulence factors of the pathogenic Candida are the ability to form hyphae to adhere to
epithelial cell surfaces, and to secrete acid proteinases and phospholipases. We measured the relative
cell surface hydrophobicity (CSH) and the ability of proteinase production (PROT), phospholipase
production (PLase), adherence to host epithelium (ADH), and hyphal transition (Germ). The relative risk
of virulence factors was analyzed by lethality test in murine model of hematogeneously disseminated
candidal infection. According to Cox's proportional hazard analysis, the statistically significant virulence
factors were PROT, ADH, and CSH. PROT was the highest risk factor of them. To evaluate the applicability
for the diagnosis and treatment of Candidiasis, we examined the protective effect of the active and passive
immunizations with the materials purified from virulence factors and antibodies to them in Candia-infected
mice model. The mean survival times of active and passive immunized groups were slightly longer than
those of non-immunized groups.
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Table 1. Relationship of virulence factor expression and mean survival time of mice infected with C. albicans

Mean survival day

Virulence factors P value
high expression group low expression group
Cell surface hydrophobicity 4242 49+2 0.000™
Hyphal transition. 46£2 4312 0.037"
Phospholipase activity 4312 4612 0.171
Proteinase activity 4214 4612 0.021"
Adherence to HeLa cells 43+2 4612 0.199

"p<0.05, "p<0.01

All values (except P value) are means * standard deviations
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Table 2. Odds ratic and confidence interval of virulence
factors of C. albicans

Odds  95% confidence

Virulence factors . .
ratio interval

Proteinase production 26101 1.6797~4.0559"
Phospholipase production 1.1362  0.8889~1.4552
Adherence to HeLacells 1.0038  1.0038~1.0101

*

Cell surface 1.0206  1.0107~1.0242"
hydrophobicity
Hyphal transition 1.0028  0.9993~1.0063

"means statistically significant
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Figure 1. Survival analysis of Candida isolates (oral
flora, blood isolate, vaginal flora, and vaginitis isolate).
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Table 3. Expression of virulence factor in Candida isolates

Factor Oral flora Blood isolate Vaginal flora Vaginitis
Adherence to HeLa celis® 9.72112.14 23.36%18.01 25.29£9.12 27.88+13.25
Proteinase production® 0.091+0.18 0.32%0.12 0.331£0.08 0.3910.13
Cell surface hydrophobicity” 21.74+22.13 48.34£19.80 44.11£26.42 43.501+23.87
Phospholipase production® 0.31+0.28 1.67£0.23 1.3910.24 1.4910.35
Hyphal transition® 18.04£21.81 33.46%14.55 39.60£19.48 56.45+20.38

“No. of adherent yeasts/100 epithelial cells
Germ tube formation (%)
“Measured by precipitation zone value

Relative CSH=(Asg, of controls)-(Asg, of treated Ce“S)/Asgo of controls X 100
“The amount of proteolysis was determined by measuring the absorbance of the filtration at 280 nm

All values are means * standard deviations

Table 4. Protective effect of active immunization of virulence factors in Candida-infected mice

Day of immunization before infection

Immunogen
-3 week -2 week -1 week -3, -1 week Control
Proteinase *37.1148.11 36.8617.41 37.81%£8.11 41.211£9.65 33.791+10.89
Phospholipase 33.25+945 32.2418.44 33.73+7.82 37461824 32.99+8.97
Cell wall protein 36.4716.57 35.47+8.77 36.51+8.95 37.87+8.67 33.12+9.27

"mean survival days
All values are means * standard deviations
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Table 5. Effect of passive immunization of virulence factor on mean survival time of mice infected with C. albicans

Day of passive immunization after infection

Antibody
-3 day 0 day +3 day Control
Anti-proteinase *34.10+7.76 32.50+8.28 35.60+£8.46 30.70%8.57
Anti-phospholipase 35.90%£7.33 37.30%£6.72 39.50+8.15 33.40+7.42
Anti-cell wall protein 38.30%8.16 28.60£7.63 33.901+7.46 31.5016.97

"mean survival days
All values are means * standard deviations
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