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Antifungal Effect of Tanshinone from Salvia miltiorrhiza against Disseminated Candidiasis

Yongmoon Han® and Inkyung Joo
Department of ImmunoMicrobiology, College of Pharmacy, Dongduk Women’s University, Seoul 136-714, Korea

Abstract — The aim of this present study was to investigate the antifungal effect of tanshinones isolated from Salvia mil-
tiorrhiza against Candida ablicans, a polymorphic fungus. For the work, tanshinone ITA (TSN), cryptotanshinone (CTS), and
dihydrotanshinone I (DTS) were chosen. Initially, their antifungal effect was analyzed by in-vitro susceptibility test. Data
from the susceptibility test showed that while all of these three compounds had antifungal activity, DTS was the most
potent. At 100 ug DTS/ml, there was about 80% CFU (colony forming unit) reduction as compared to DTS-untreated C. albi-
cans yeast cells (P<0.05). Thus, DTS was selected to determine its antifungal activity in a murine model of disseminated
candidiasis due to C. albicans. Results showed that DTS enhanced resistance of mice against disseminated candidiasis. Dur-
ing the entire period of 30-day observation, 60% of DTS-given mice groups survived whereas control animals all died within
14 days (P<0.05). Moreover, DTS inhibited the hyphal production, one of the virulence factors of this fungus, from the blas-
toconidial form of the fungus. Therefore, the tanshinone appears to have antifungal activity specific for C. albicans infection,
which could possibly be mediated by the blockage of hyphal production.
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Fig. 1 - Chemical structures of various tanshinones from Salvia
miltiorrhiza.
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Fig. 2 — Antifungal activities of tanshinones. Data resulting form -
vitro susceptibility test showed that although the three
tanshinones resulted in antifungal activity. DTS had the
most potent inhibition of C. albicans growth. DTS at 100 ug/
m/ (*) decreased almost 80% CFU numbers compared with
those from C. albicans that received diluent (DPBS) (#)
(P<0.01). TSN, tanshinone IIA; CTS, cryptotanshinone;
DTS, dihydrotanshinone I; FLC, fluconazole.
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Fig. 3 - DTS (dihydrotanshinone) enhances resistance of mice
against disseminated candidiasis due to C. albicans. Mice
groups given DTS (5 mg/kg of body weight per mouse) (*)
before the i.v.-challenge with live C. albicans yeast cells
survived app. 12 days longer than DPBS-received control
mice during the period of 30-day observation (P<0.05).
The survival rate from DTS-treated mice appeared to be
similar to survival rate from mice that were given FLC
(fluconazole), indicating that DTS had a prophylactic effect.
Each group contained five mice.
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Fig. 5 — Microscopic observation confirms blocking of the hyphal production by DTS. DTS-untreated C. albicans yeast cells (a) mostly formed
hyphae with increased cell numbers, whereas DTS-treated cells (b & c) caused decreasing hyphal production in a dose-dependent
manner. Panels: a) none: b) 20 ug/m/: ¢) 40 pg/m/ of DTS.
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