Candida
.. 1841 Berg
( Thrush )
18
Candida
candidal
2,
Yeasts
colony
pseudohyphae)4l
yeasts
yeastsS”

( blastoconidia )

( parents cell)ti
(pseudohyphae)

.. 1839 Langenbeck
.. 1844 Bennett
.. 1877 Grawitz

Monilia

(Thrush)
dimorphic
19
.. 1923 Berkhout
(unicellular ) colony

(aerial hyphae) o A

(true
2-6

(binary fission ) yeasts

(daughter cell )

(germ tube)
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yeasts
2 ascospore basidiosporedl
Candida yeasts Phylum  Deuteromycota ( Fungi
Imperfecti) Class Blastomycetes
Family Cryptococcaceaed)
5 Genus  yeasts  Family Cryptococcaceaed)
Family: Cryptococcaceae
Genus 1: Cryptococcus
Ganus 2 : Malassezia
Ganus 3 Rhodotorula
Gas 4 candida
GenUs 5 ; Trichosporon
GENUS 6 Torulopsis
Candida ( budding, blastoconidia )
2-3 1-4
dimorphic fungi
yeasts Candida
yeasts 35
' pH 7.54

Candida



Candida albicans

24

(intertriginous area) Qo
4, Candida
Candida
candida4)
L
11
111 thrush , antibiotic
candidiasis, denture stomatitis , perleche , median rhomboid glossitis black hairy tongue
112
(esophagitis) (peritonitis) Candida
113
vaginitis , balanitis
114 Chronic  mucocutaneous
Candida
granulomatous candidiasis
2 1 ( thymus )

cellular immunity 2

familial juvenile hypoparathyroidism , hypoadrenocorticism

thymoma
1.2
121 Candida
candidiasis)
122 Candida
dermatitis )

123 paronychia

(intertriginous

(diaper

candidiasis



candidiasis)

124
lymphocyte 5
13
131
13.2
133
134
1.35
136
2.
2.1
2.2 gastritis
2.3 eczema
2.4 candidids
Candida

Candida

%

Candidal granuloma

granuloma

delayed cutaneous anergy

Candida antigen

( septicemia )

Candida , (disseminated

Candida
Candida albicans

Candida



Candida
C parapsilosis
tropicalis

C. stellatoidea

C. guilliermondii

C. kefyr
C. (Torulopsis) glabrata

C Krusei

C zeylanoides
viswanathi
C lusttaniae

(gram stain)

Candida

krusei ¢. parapsilosis

Candida

Paronychia, 1

10-20

Candida

Candida

cycloheximide ( actidione )

2

L
1
]
]
]
]
yeasts
Candida
Candida
¢. tropicalis 1C.
Candida colony
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24 -48 colonyll lactophenol cotton blue
100 yeasts 4
candida
L (‘germ tube test)4l434
peptone
tissue culture 199, trypticase soy broth ,
1 transferrin ( )
¥ Candida 03
yeasts 1 (loop) 105 106 /
3 153 wet mount germ tube
10x 40
B ¢ abicans  cC. stellatoidea c.
tropicalis 24 Candida 153
¢. utilis, ¢. rugosa, ¢. shizosaccharomyces fragilis, ¢. australis , ¢. clausenii
2. chlamydoconidia 41434
2.1 glutinous rice Tween 80

Candida
3
chlamydoconidia
Glutinous rice agar

Glutinous rice powder

Agar
Tween
pH 1.2
15 / 15

1,000

10

2.5
121

(plate )



2.2 streak
24-48
chlamydoconidia

¢. albicans, ¢. australis, ¢. clausenii,

tropicalis chlamydoconidia

Candida

alcohol dehydrogenase pyruvate decarboxylase

CHI6 —» 2C2HSOH + 2 C02

( ethanol )

3.1 fermentation broth
fermentation broth
Beef extract
Peptone
NaCl

Bromcresol purple
(stock solution
100 )
pH 1.2
120

28

streak coverslip 25
10 x 40 X

¢. stellatoidea C.

( Fermentation test )43

3
10
5
100
1

Bromcresol purplel.6

Durham tube 4.5
15 / 15



3.2

galactose, trehalose

3.3

dextrose broth (
1,000 . 121
24

12X108

29

6 glucose , maltose , sucrose, lactose,
10
subculture Saboraud’
5Bacto- dextrose 20
15 / )3
4,000

Candida active

Neopeptone 10

centrifuge
4 McFarland

[ 7

7 McFarland nephelometer standards

AT A

MFadand 05 1 2 3 4

Brinchloie ( ) 06 0L 02 03 04 05 0§ 07

Sulfuric acid ()
(X108 [ )

34
05

) 357

yeasts

9% 99 9% 9 9% 9 94 9B

1 3 6 9 g 5 B 2

b 05
sterile liquid paraffin L5

Durham tube Bromcresol purple (

4 8

(Carbon assimilation test)414344

yeasts

4.1 Auxanographic method

Candida



411 Yeast nitrogen base ( YNB ) agar
Yeast nitrogen base (YNB ) agar
Yeast nitrogen hase 0.67
Noble Agar 20
1,000
Noble Agar! ' 980 . pH 1.2
121 15 / 10
45 Yeast nitrogen base 20
4,12 12 glucose, maltose, sucrose, lactos

galactose, melibiose, cellobiose, inositol, xylose, raffmose, trehalose, dulcitol

10 50 Ju
8x8 . 4
413 12 Yeast nitrogen base ( YNB
agar Candida active 4 McFarland 50 11
3-5
8

42 API test kit (API20 ¢ AUX MeditopR)

yeasts
4.2.1 20 19 1 9
1 (negative control)
422 C Medium
ammonium sulphate 5
monopotassium phosphate 0.31
dipotassium phosphate 0.45

disodium phosphate 0.92



sodium chloride
calcium chloride
magnesium sulphate
histidine

tryptophan
methionine

agar

trace elements

pH 6.5-6.7

Candida active

100 I® ¢ medium
30

0.1
0.05
0.2
0.005
0.02
0.02
0.5

10
1,000

2 McFarland
20
48-72

3l



Organism Surface Growth &mrA%lmlalm

Sugar Fermentation
on

Sabouraud Broth

[ H g % ;g - g a S o o o o iy 0
OE=E8%E 8 I S B ﬁ
5 % ISEZTERE : i : o ¢y
C. albicans 0 4 4 4 0 4 000 d 0 4 0 ac ac & 0 e AG
C. Stellaloidca 0 44 0 0400040 # 0 a a 0 0 0 0
ropkaUs 4
°'”’kd“| i CE 0 DO A0 b 0 ke ke e D ke s
" ovkevs 0 40 4 404040 0 s 0 ae s oa
rVsCi 4
o i £0 00000000 0 0ws 000 0 0
C. parapsilosis 0 4, 4 4 0 4 0 O 0 4 4 0 AG 0 0 0 AC AC
C, isuiUknnondii 0 4 4 & 04 . 044 4 4 0 0 ac 0 s AG
C. rvposa 0 4 0 0 00+0040 0 00 0 0 0 o 0
i 0 b4 4 0400004 # 0 a om s 0 s s
Ggg;ndcitllldm 0 4 0 0 O + 0 0 o + o0 0 0 0 0 0 0 0 0
T ?tr?alf?r%ilas 0 4 0 0 0 0 0 0 0 0 0 4 0 AC 0 0 0 0 4
Trichlt(;snpcournﬁn 0 4 e+ 4 I 2R A = = S S 0 0 0 0 0
1 or A orA orA orA or A or A

* Strain variation.
A “ acid; G “ gas; + « reaction; 0 “ no reaction.

s150aA

UOEIWISSY

159) UolyejusW.aS



3

9 yeasts  API test kit

Q ZU Vinu A . o
0 Glu GY XKGIARAjXL AD XT GL INOjSORjMG MG CH LAC ML SAC TRE MZ RAF HYPH
Candida albicans 0 1200rrr 200 2 9 9 9% 100 0 9%4i 8 c9% 0 0 100 97 97 4 0 100
Candida cjferrfi 0 1200 8 00 100. 100 70 60 100 100 51 0 20 60 0 9% 1200 1200 0 1200 too
Candida guilliermondii 0 1200 200 88 9 93 94 -99 99 0 97 9% 99 99 0 #94 1200 99 94 95 46
Candida humicoia 0 100 82 1200 1200 1200 36 64 100 100 95 100 1200 91 ->100 400 r 4@ f499 95 100 100
Candida Krusei 0 10 8 0 0 0 0 ¢ o O 0 0<3 0 0 0 0 0 0 0 %
Candida lambica 0 joo*70 0 08 0 o0 O O O 0 9% 0 0 0 0 0 0 0 too
Candida lipolytica 0 10 200 0 0 o0 ¢ 0 O 0 22 0#0 0 0 0 0 O 0 0 9
Candida lusitaniae 0-10'9 9 1 8 95 40 4 0 9 60!9 60 0 200 69 200 99 0 100
Candida norvegensis 0 too %5 0 0 0 0 0 2 0 0 0 Sﬁ % 0 0 0 0 0 0 100
Candida parapsilosis 00100 % 9 9% 9% % 3 9 o 9 g fl 0 to 100 97 99 0 %%
Candida paratropicalis Mr 100 6 100 0 *00 100 4 too C 100 0 oo 0 0 48 4 #100 0 0140
Cattdida pseudotropicalis o100 " 0>1 9 4M w00 o € 0 0 8 9 020 1 0 100 8
Candida rugosa 04100 074 0 5 479 5o oo 0 9 005 0 0 0 0 0 0 0 plO
Candida steilatoidea 0 100 0 20 0 9 1 #5 100 0 70 0400 0 0 9 0 5 0 0 90
Candida tropicafis 0 'too A 1000 0 98 99 23 99 1400 9% 99 24 0 100 100 99 99 0 100
Candida zeyianoides 0 100 20 -93 0 0 5 0 1 0 100 0o 0 O 0 0074 0 0 100
Torulopsis Candida 0 -100 096: 100 060 ~ 80 100- '#90 too -0 400" #99 #100 #'98 ##70 100 too 99 eo # 95 1
Torulopsis glabrata 0 10 %6 0 0 o0 0 0 o0 0 0 0 0O 1 0 0 0 9% o0 0 1
Torulopsis inconspicua 0 «400*»77057 0 O 0 O 2 0 O 03 0 0 O 0 0 0 0 3
Torulopsis magnoliae 0 100; 100 450 0 0 0 #3 0 0 9 0 0 0 0 0 to O 0 8 0
Torulopsis maris 0 100&60 O 006 16 -83 100 0 8 0 16 0 0 0 0 0 0 0 16
Cryptococcus albidus var albidus 0 *100 0 100 6 12 18 -8 -93 #81 18 100 4 4 400 lioo 882 1:98:042 0
Cryptococcus albidus var difflens 0 1100 0 97 x2%6 400 0 6 0 a@ 75 #50 0400 0 -ioo lioo' #93 ™93 68 0
Cryptococcus laurentii 0 100 15 *92 -ioo 100 "69 #76 100 '#84'#53 #78 92 '96 99 '92 39 #92 96 #99 0
Crvptococcus neotormans 0 oo 1 100 Wea 9 #71 1 97 97 oo v#99 lide #40 0 10Q <ioo >75 vj7 188 0
Cryptacoccus terre 0 100 0 100 P76 400 0 0445 36400 0 <W1%H>3% 9 9pds4 0 0 O
Cr/ptococcus uniguttulatus 0 100 12 100 «ioo- 400 12 0 1 > 50 *87>95 0 0 100 400 p62 lioo " 25 0
Rhodotorula gtutinis 0 joo ms 12 +187 per 450 437 62 0 37 P25 0 0 0 8§ 100 87 '8 oo 4
Rhodotorula minuta 0 100 lioo-, 100 A ® 095 15 1 0 0 #40 095 p66 0 0 95#95 9% 0 0
Rhodotorula pflimanae 0 i#50 mm. 100 8 :5% 3 0 20 0 0 0 0 O0lioo 475 0 1200 0
1 fthodctorula rubra 0 iioo: V50 0 P'66 187 via 4 78 0 29 1 0 1 0 9 lioo #98 95 #95 8
"Tnchosporon beigelri 0 -100'# .o 09 - #95 'too 022 025 93 >53 026 #76 #95 Woe r99 931180 76 63 46 100
1Trichosporon capitatum 0 0 9% 0 0 0 0 3 0 o 0 2 0 0 0 0 0 0 0 100
Tnchosporon penicillatum 0 100 iioo 0 0 to 0 83 0 88 0 5 0 0 0 0 0 0 0 100
Geotrichum spp 0ri00 200 0 0 120 Ol 020 0 6 0 0 0 0 0 0 0 0 0 400
Hanseniaspora uvarum/ guill 0200 0o 0 0 0 o o0 0 o O Olico 0 0 0 0 0 0k 66
Hansenhspora valbyiensis 0 0 0i 0 0 0 0 0 0 0 0 0two 0O 0 0 0 0 06
Hansenula anomala 0 100 ioo < 0 67 2 9 #5%6 0 89 400 Ags 0 93 100 97 9 481 66
Kluworomyces lactis 0 1000 09 7! 0 7 0!11 to O 10 8 0 711-84 too 1200 93 100 84 40
*Cnnromy(ces cerevisiae 0100 5 ol 0.0 0i 092 0 6V 0 0 o 9 120061 30 9% 15
Socnharomyces rosei 0 100 rt60 nio! o! o 0! 20 0 % 0 0 00 0 0 8 OKWB, 0
SrtvCharomyces uvarum 000 75 O0; 0+« 0 0! 0 20 0#9%9 7 0 0 0 100f100 33 #66! 1001 12
Spcrooolomyces salmonicolor 0:10i 5 0! 0! 0 3! o 5 0 9 (0 0 o o 00!1200 200 0 91 100
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Candida Candida
Candida
Candida Candida
5
1 (Pathogenicity determinants )46
( adhesion ) (‘invasion )
Candida 15
Candida 10
10 Candida %

Candida albicans Candida dattila
( Candida stellatoidea )
Candida catenulata Candida famata
Candida guilliermondii Candida glabrata
Candida kejyr Candida inconspicua
( Candida pseudotropicalis)
Candida krusei Candida lusitaniae
Candida parapsilosis Candida pulcherrima
Candida tropicalis Candida zeylanoides

11 (adhesion ) 4478

( adhesion ) Candida
.. 1980 King (adhesion )

Candida albicans

Candida tropicalis

Candida stellatoidea

Candida parapsilosis
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germ tube yeast
1.2 (invasion )
pseudohyphae
comeocyte epithelium
: yeast yeast
colonize pseudohyphae yeast
(phagocyte )
acid protease phospholipase protease
Candida albicans Candida tropicalis Candida parapsilosis
0 a, 4649505152
Mannan polysaccharides
Candida
complement alternative pathway Cha
Mannan endotoxin
Candida pustules
Candida p
2. %
2.1 (non-immune system )
microflora
Candida
macrophage serum factor transferrin lactoferrin
Candida
2.2

liace22 C3
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cellular immunity humoral immunity
chronic mucocutaneous  candidiasis cellular immunity
Candida
Candida cuticle
proximal nail fold proximal nail
fold lateral nail fold nail
matrix nall plate  nail bed
( secondary pathogen ) 8
Candida (primary pathogen )
Candida
keratin keratinolytic proteinase (KPase)&3 .. 1984 Ogawa
Candida albicans keratinolytic proteinase (KPase)y
keratin keratin stratum  comeum
keratin Candida albicans

Candida H
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