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Antifungal Activity of Glycycoumarin to Candida albicans

Jue-Hee Lee, Young Mi Lee and Yongmoon Han*
Department of ImmunoMicrobiology, College of Pharmacy, Dongduk Women’s University, Seoul 136-714, Korea

Abstract — Glycycoumarin, a 3-arylcoumarine isolated from Glycyrrhizae radix (a family of Leguminosae), is reported to
have anti-bacterial activity. However, its antifungal activity is still unknown. In this present study, the antifungal activity of
glycycoumarin (GLM) against Candida albicans, a polymorphic fungus was investigated. Possible mechanism such as block-
ing of the hyphal induction was also analyzed. By the in-vitro susceptibility analysis, GLM showed anticandidal activity,
resulting in an almost complete inhibition of the fungal growth at a concentration of 320 pg/m/, which was equivalent to the
efficacy of fluconazole at the same dose. In the murine model of disseminated candidiasis GLM enhanced resistance of mice
against the disseminated disease (P<0.05), resulting in 60% protection of GLM-treated mice group during a period of 21-
day observation. As for its mechanism of the antifungal activity, GLM blocked hyphal production, one of the important of
virulence factors by the fungus, from the yeast form of C. albicans (P<0.01). These data indicate that GLM may contribute
to the perspectives that focus on the development of a novel agent with antifungal activity specific for C. albicans infection.
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Fig. 1 - Chemical structure of glycycoumarin.
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Fig. 2 — Glycycoumarin (GLM) enhances resistance of mice against
disseminated candidiasis due to C. albicans. Mice groups
given glycycoumarin (1 mg/mouse) before intravenous
challenge with live yeast cells of C. albicans survived app.
6 days longer than the DPBS-received control mice group
during the period of 21-day observation (P<0.05). In
addition, the survival pattern from GLM-treated mice
group appeared to be similar to survival pattern from mice
given FLC (fluconazole; 1 mg/mouse) used for a positive
control. This indicates that the compound had prophylactic
effect. Each group contained five mice. Three times
repeats of these experiments displayed similar data.

J. Pharm. Soc. Korea



Glycycoumarin o] 37152} 237

Ahzrte] HaAAEAIZH(11.0+1.8)Y] B} 62 o|xko = sHit
AEAZI0] A1, FLCE A Fduizrel 47152 Ha
AENTHA9.824.9)4 1= A2] fAREE & 571 lthFig. 2).
3, SAIETY] AFE 129 olufell MAATTERC R 7]

olsle] B FAlsh whdol], GLMC 2 A2)¥ A3le] 4=
571 27 60%2) BFA7E BESISAT 0] AnkE FalA
GLM2 A 7]t (Disseminated candidiasis)ell thallA=
7} Q= Ao Wk gth o2 npgro male] GLMe &

A2 AL g W517) Qa4 C. albicans®) L YA

(virulence factor)?] FAMIAIA]| oJF-5 2SI

100
~ I
é 80
=
2
~—
g 60
=
£
& 40 1
=
=
g 20
=

0

4’0 Q{ O{
Gy " /'130 At10

mmm Yeast form
—= Hyphal form

Fig. 3 — GLM blocks hyphal formation from C. albicans yeast. Yeast
form of C. albicans treated with GLM at 20 or 40 pg/m/
resulted in app. 57% and 92% of hyphal production,
respectively, as compared with the GLM-untreated control
(P<0.05). This experiment was repeated three times. Each
of those experiments resulted in the very similar pattern of
the reduction of hyphal production.
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Fig. 4 — Microscopic observation confirms blockage of the hyphal formation by GLM. C. albicans yeast cells untreated with GLM (a) mostly
formed hyphae, increasing cell numbers, whereas GLM-treated cells (b & ¢) resulted in reduction of hyphal formation when compared
to the control (a). As GLM dose increases, cell numbers are decreased. Panels: C. albicans yeast cells treated with; a) none: b) 20 ug/

ml: ¢) 40 ug/m/ of GLM, respectively.
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