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Antifungal Activity of Chitosans on Candida albicans and Trichophyton rubrum
and its Induction of Apoptosis
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The antifungal activity of chitosan (M.W. 400,000~500,000) and chitooligosaccharide (M.W. 3,500~5,000) was inves-
tigated against Candida albicans and Trichophyton rubrum. Chitosan showed antifungal activity against C. albicans
and T. rubrum at 50 and 100 ng/ml, respectively while chitooligosaccharide did not suppress the growth of fungus.
The mode of antifungal activity of chitosan was found to be fungicidal activity. In order to investigate the induction
of apoptosis by chitosan, exposure of phosphatidylserine on the surface of the cytoplasmic membrane was observed
by the FITC-annexin V reaction. The results showed that chitosan induced apoptosis on C. albicans.
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Fig. 1. Abnormal morphology of Candida albicans cells
treated with chitosan (M.W. 400,000~500,000) (100 x).

100 ng/mlZ VebSTh a7lg 832 Bl 7| EAl Sl
A gt NEES A3]Fate] MEL SDA vl oA ui %
g A 7 o5 A o] BEEA] ke ng
FNEARE C. albicnas® T, rubrum® t3te] A37d A=t
4 Hil= 7| B4 8o A xS Fol= AXAAA 28
S Yel= Aoz M= At Entsar ef al., 2005).
NS S As 7| ELE A R5E A A2
7t BgdA e R e Bee BAtkFig
). 71BN E N ] Hg A2 T3t apoptosis?H&-2] &
#zsl7] 913te] phosphatidylserine®] A|Z9h £]5-
2O &8 Ak WHEES ol&ste] #EsIIT
Phosphatidylserinee X5 EA32E AX|Ho|FFoA
HIt 2 X5 YeR™ apoptosisT=38 2719 Al
Zo o R R2He EAS Ueille Az A
E-o|t}(Cerbon and Calderon, 1991; Martin ef al., 1995)
FITC-Annexin AM|329}F ¥l =F% phosphatidylserine
o et HL X3H S K BRE apoptosisE LERE
M Ee 284 3-S5 YEPHY apoptosis7t DouHA] &
= AlZEAM = F3E JYeEA etk E A3oA 7]
EARS APsA] &2 dxdAe F3s Ueidie Al
Z7F A9 o N7 Bt 7IEARS A g M
Ar= FFe Yehll= AMxse] HEEHJTH(Fig 2). ©]
A3t Aib= 71EAE Aol A7 Te] wEh A2l
apoptosis =% = A4S BT} Propidium iodide
= A E tisteds AlxE Fapdo] gleEE DNA
o & Mo it AbekA] RRAINE A EHAL
(necrosis)’t doju= AMEAM= Axars F331
DNAc°l Agteto] 48] g3-S vehdeh, 24 0A 7]
EAF 22] 3A17F Sl propidium iodide?} MEERS F
Fete] DNAY| AdetrgA] 249 §3-& veh= 2
I Fot] 7|EARS A2 FARGS dotith= At
Ae HAFAth(Fig. 3). o149 AddasE BH 7|EA
& HEol= C albican®| TSI apoptosisE: FE=3H=

bt = ogh 1o

]



Antifungal Activity of Chitosans on Candida albicans and Trichophyton rubrum and its Induction of Apoptosis 121

Fig. 2. Annexin V-PI staining of C. albicans cells exposed to
100 ng/ml chitosan (M.W.) 400,000~500,000) for 1 hr.
Cell is stained only in geen by annexin V, and not in
red, indicating that it is in a stage of apoptosis.

Fig. 3. Annexin V-PI staining of C. albicans cells exposed to
100 ng/ml chitosan (M.W.) 400,000~500,000) for 3 hr.
The cell is stained only in red, indicating that it is in
Necrosis.
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