Abstract

Project Code: MRG5480084

Project Title: Role of Iron and Iron Chelator in Pathogenesis and Treatment of Cryptococcal
Infection

Investigator: Methee Chayakulkeeree, MD, PhD

Division of Infectious Diseases and Tropical Medicine, Department of Medicine, Faculty of Medicine
Siriraj Hospital, Mahidol University

E-mail Address: methee.cha@mahidol.ac.th

Project Period: 2.5 years (15 June 2011 to 14 December 2013)

Introduction: The iron chelator, deferasirox (DFX), has shown to have fungicidal activity against
Rhizopus. This work is to investigate the potential antifungal activity of iron chelators, deferoxamine
(DFO) and DFX, against cryptococcal isolates and their impacts on expression of cryptococcal iron-
related genes.

Methods: Cryptococcus neoformans and Cryptococcus gattii were used to determine the minimal
inhibitory concentration (MIC) of DFO and DFX and the fractional inhibitory concentration (FIC) of
the combinations between the iron chelators and amphotericin B (AMB). Growth curves of
cryptococcal strains in exposure to iron chelators, with and without AMB, were performed.
Expression of cryptococcal CFT1, CFT2, and CIR1 genes was determined using semi-quantitative
real-time PCR.

Results: Both DFO and DFX alone show no antifungal activity against Cryptococcus strains.
However, when combined with AMB, the MIC of both DFO and DFX decreased from >200 ug/ml to
6.25 pg/ml for serotypes A and AD. For serotypes B, C and D, the MIC of DFO and DFX decreased
from > 200 pg/ml to 6.25 and 12.5 ug/ml, respectively. Likewise, the MIC of AMB decreased for one
dilution in all strains when combined with iron chelators, giving the FIC of 0.5 and 1 for DFO+AMB
and DFX+AMB, respectively. Growth curve of C. neoformans (serotype A and D) showed a
significant growth retardation of the yeast cells when incubated with a combination of sub-MIC
concentration of AMB and DFO, compared with either AMB or DFO alone. However, C. gattii
(serotype B and C) exhibited significantly less extent in growth retardation in media with DFO+AMB.
In contrast, cryptococcal growth retardation was not observed, or minimal, when DFX is used in
combination with AMB in all serotypes. When C. neoformans was grown in DFO, the CFT1, CFT2
and CIR1 were expressed for 1.7, 2.0 and 0.9 times of control, respectively. With DFX, the CFT1,
CFT2 and CIR1 were expressed for 0.5, 0.6 and 0.3 times of control, respectively.

Conclusions: The extent of synergistic effect between DFO+AMB was more than that of DFX+AMB
and this is different to Zygomycetes in which DFO enhances fungal growth. CFT1 and CFT2
overexpression seems to be the major mechanism related to growth inhibitory effect of DFO.
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