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Effects of quorum sensing molecule on the morphology in Candida albicans biofilm
Xu Wengian,Zhang Yan,Ma Ming, Wei Xin"
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[Abstract] Objective:Quorum sensing regulates the formation of Candida albicans (C. albicans) biofilm. Farnesol and tyrosol are
quorum sensing molecules produced by C. albicans. The aim of this study is to find the effects of quorum sensing molecules on the
formation of C. albicans and biofilm in different time phases of biofilm. Methods:C. albicans biofilm was constructed in vitro. The
study C. albicans biofilm were separated into the tyrosol treated group,the arnesol treated group,the tyrosol and farnesol co-treated
group and the no-treated control group. The effects of the tyrosol and farnesol on C. albicans cell viability in different time phases
were detected by XTT method. The effects of the tyrosol and farnesol on C. albicans biofilm formation were observed by scan
electronic microscope (SEM). The production of farnesol and tyrosol of biofilms was detected by gas chromatography-mass spectrometry
(GC/MS) and high press liquid chromograph (HPLC) ,respectively. Results: The XTT method suggested that biolfilm activitity was
promoted by tyrosol at 6 h (P < 0.05),while it was suppressed by farnesol at 3 h and 6 h(P < 0.05). Biofilm activity of the tyrosol
and farnesol co-treated group was inhibited at 6 h(P < 0.001). The SEM observations showed that tyrosol contributed to the germ tube
formation of the C. albicans biofilm at 3 h and 6 h. Farnesol inhibited the hyphae growth of biofilm at 3 h and 6 h. The tyrosol and
farnesol co-treated group showed that the effect of tyrosol was not antagonistic to that of farnesol. GC/MS and HPLC results showed
that C. albicans produced little tyrosol and farnesol at early stage and showed no obvious rising trend (P > 0.05). With biofilm matu-
ration (24 h and 36 h),the production of tyrosol increased significantly (P < 0.05),which of farnesol was also increased significantly
(P < 0.05). In all,C. albicans produced most tyrosol at 24 h and most farnesol at 36 h. Conclusion:Tyrosol contributed to the

biofilm formation by increasing the germ tube formation of the C. albicans biofilm. Farnesol inhibited the C.albicans biofilm formation
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by decreasing the germ tube formation. The inhibition of farnesol to the hyphae growth was more powerful than the contribution of ty-

rosol to the germ tube growth in the co-treated studies.

[Key words] Candida albicans ;biofilm; tyrosol ; farnesol
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Table 1 XTT analysis of C. albicans biofilm in the control, tyrosol,farnesol,and tyrosol-farnesol co-treated groups

(X £5)
13 W
3h 6 h 24 h 36 h
Jig A PHZH 0.52 + 0.03 1.80 + 0.04%* 3.20 + 0.02°* 3.80 £ 0.06+"4
e YL 0.40 = 0.03% 0.60 + 0.05%* 2.80 + 0.03 3.20 £ 0.07+"
i Pt T JE IR A Ab P 0.45 + 0.04 0.70 + 0.04%* 2.80 + 0.06* 3.40 + 0.06""
Yo BEZH 0.50 + 0.03 1.70 + 0.03* 2.80 + 0.05** 3.50 + 0.06°*4

A IR A S BB LA, 2P < 0.05; 5 [F140 3 h LAS, *P < 0.001, 5141 6 h L, *P < 0001, 5[F4H 24 h L#, AP < 0.001(n = 3).,
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Figure 1 ~ Scanning electron micrograph images of C. albicans biofilm treated with different concentrations of tyrosol at 3 h (x5 000)
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Figure 2 Scanning electron micrograph images of C. albicans biofilm treated with different concentrations of farnesol at 3 h (x5 000)
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Figure 3 Scanning electron micrograph images of C. albicans biofilm formed at different periods in the farnesol or tyrosol-treated

group
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