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Comparative Ultrastructural Study on four Candida species
and Cryptococcus neoformans

Yoon, Chul Jong, Sung Gwon Kim*, Soo Sung Kim and Je Geun Chi
(Received March 13, 1993)

ABSTRACT

This study was done to elucidate the electron microscopic characteristics of certain path-
ogenic fungi. Four Candida species, (C. albicans, C. tropicalis, C. parapsilosis and C. glabrate)
and Cryptococcus neoformans were cultured for 3 days at 30°C in the Sabouraud dextrose
medium. After incubation, they were stored at 4°C for 24hours. Fine structures were analyzed
by morphometry, and Tukey’s HSD test was used for statistics.

On scanning electron microscopy C. albicans and C. neoformans were similar in size but
different in shape, showing sphero-shape or ovalo-shape in C. neoformans. Surface of C.
neoformans was coarse and spiny, but Candida species examined were uniformly smooth. In
size, C. glabrata was the smallest among them. Budding scar as seen on the surface of Candida
species by the number ranging from 1 to 7. Cryptococcus neoformans showed one or two budding
scar.

On transmission electron microscopy the cytoplasm of most yeast cells showed plentiful
glycogen particles, mitochondria, peroxisomes and vacuoles. However, cell walls were differ-
ent among four Candida species and Cryptococcus neoformans. The cell wall of Candida species
consisted of fibrous layer, that was electron dense layer and transparent layer, in contrast to
Cryptococcus neoformans consisted of electron dense layer with lamellar structure. This layer
was two times thicker than that of Candida species. The outer layer of cell wall was of
radiating pattern.
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Table 1. Flow of Procedures for scanning electron
microscopy (SEM) and transmission electron

microscopy (TEM).

1. Culture in Sabouraud dextrose medium
30°C incubator/3days
2. Fixation
<glutaraldehyde(2.5%)
+paraformaldehyde(1.5%)
+acrolein(1.5%)»
3. Rinse
(0.05M sodium cacodylate buffer)
4. Postfixation(1% 0sO.)
5. Dehydration(ethanol)
SEM TEM
6. Embedding 6. Intermediate fluid
(epoxy resin) (isoamyl acetate)
7. Thick section 7. Transitional fluid
(toluidine blue) (liquid CO,)
8. Ultrathin 8. Critical point drying
(60~ 80nm)
9. Stain
(Uranyl. & lead.)
10. Observation

9. lon sputter coating
(Pt-Au coat)
10. Photographic analysis
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GAHS vladte] It 4 dled] Cendided >t

Cryptococcus neoformans® 93 vimy AEe ¥
w2 Candida4-% (Fig. 1, Fig. 2)2] 2%Ho 8 un
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2|2l vislo] C. neoformanse AR RFo2 AAA
H3ich(Fig. 3), =3 A% wol& A (budding scar)
o] A& AL8-9 4 %9 Candidad: AFoA oz &
Z5]o] Bolx 9ot C neoformanse 53| Eof
B sl smalA] 29 o} sk Sgol B
ot R ch&Ey) Ao vl C. albicans7t 1. 12,
C. neoformansz} 1.07 & ol 7}7h-& 2okl v}
of C. tropicalis7} 1.36, C. pampszloszsﬂ- 1.312.2

W o|ny C. glabratar} 1.38 & 71 3 o] moko]
ok, mg 4% JJr SEe) ARTAS vl BE Ero

o C. glabrata= (.95 & 7} =&
i C. tropicalis7} kot 0.79 & vielyt
oH(Table 2), & Agolx &4 7p4 2 L2E 6um
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Aol psudO-hypa —%;- ntE AL of iAo wel s

- B0l A ‘%745] = 797t B Az e :IL—7-:°ﬂ/"]
= (Table 3).

£ 9 3}o] Tukey’s HDS testE o] &
ste] ERF A7 Zo|F wlawdted & A C. albicans
S} C. parapsilosis, C. tropicalis, C. neoformans+ 7t
o & 4 gl veled C o glabrata's EAH 02 2
71Z FYA olFE Ao & 4 Uk (Table 4). =
3 Ane wEl (C albicansst C. tropicalis, C.
parvapsilosis, C.neoformans?t 72k C. tropicalis$t
Z4HA 2 A 2 ubEed C
AR 2 g A RelE thEA v

C. neoformans<
glabratae #%=
Ebstet(Table 5),

Table 2. Morphological comparisons of five yeasts by SEM.
Speci Length(xm) Width{zm) Ratio Correlation
imen
pecimens mean+SD mean=+SD length/width r a b

C. albicans. 3.56%£0.78 3.18x£0.56 1.12 0.86 2.90 0.62
C. tropicalis. 3.80%1.16 2.81%£0.56 1.36 0.85 2.46 0.52
C. pavapsilo. 3.83%0.95 2.92%+0.57 1.31 0.79 3.11 0.49
C. glabratata. 2.44%0.57 1.80%0.44 1.38 0.95 0.04 0.73
C. neoforma. 3.80*+1.16 2.81+0.56 1.36 0.85 2.46 0.52

Table 3. Morphological characteristics of five yeasts by SEM and TEM
Specimens Cell wall thickness Budding scar number Psudo-hyphae
C. albicans 3 layer 1-5 rare
C. tropicalis 3 layer 1-5 many
C. parapsilosts 3 layer 1-7 rare
C. glabrata 3 layer 1-7 rare
C. neoformans 4 layer 1-2 not

Table 4. Multiple comparison test on length of yeasts by Tukey’s HSD test

Specimens C. albican C. tropicalis C. parapsilosis C. glabrata C. neoformans
C. albicans 0 0.24 0.27 1.12 0.18

C. tropical. + 0 0.03 1.38 0.06

C. parapsil. + + 0 1.39. 0.09

C. glabrata — - — 0 1.30

C. neoformans + + + — 0

+ , accept, — , reject, a=0.01, HSD=0.47
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Table 5. Multiple comparison test on Width of yeasts by Tukey’s HSD test
Specimens C. albican C. tropicalis C. parapsilosis C. glabrata C. neoforma.
C. albicans 0 0.37 0.26 1.38 0.31
C. tropical. + 0 0.11 1.01 0.68
C. parapsil. + + 0 1.39 0.09
C. glabrata — - - 0 1.30
C. neoformans + + + - 0
+ . accept, — , reject, a=0.01, HSD=0.47
AR LS} 28 Aol ERoln

2 ool A8-5 Candida®& 2571 A 2¥el 713
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1) C. albicans : A8 2}Zo] 8§7nm5-7#l2t A=
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Z pAsAa i a9 wAlTEe A BAER %
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(1986)°ll wtzwd A 24 & stA] ¢k C. albicans® %=
W7 ZalgAA8 )7 (cryo-SEM) o] 3h1 74 (frac-
ture) S o &3te] & A YL F} WFoE 25T
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wall) 9] Fet Axl=
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FIGURE LEGENDS

Candida albicans: Almost shpero-shaped cells are seen on the surface of Sabouranud media. Some
buds(arrowhead) are also seen. SEM, x 4,800

Candida tropicalis: The surface of all cell observe appeared smooth. Center of cells shows mycelial-like
process. SEM X 4,600

Crypococcus  neoformans: Spine-like surface(arrowhead) are seen on the cells and burst crypt-bud
scar(arrows) of cell are also seen. SEM, X5,200

Candida albicans: Three layers of the cell wall are distinctly seen floccu outer layer(1), electron transparent
middle layer(2) and plasma membrane(3) consist of peroxisome. Cytoplasm of cell reveals mitochondria(M),
glycogen(G). TEM, X 38,000

Candida parapsilosis: The cell is budding and nucleus(N) of cells reveals distinctly. TEM, X22 500
Cryptococcus neoformans: Outer layer of budding cell wall reveals radiation-shaped(R). All of cell wall are

seen electron dense and laminar structure except for outer layer. TEM X 23,000
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