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ABSTRACT

Antigenicity of Rhodotorula rubra isolated from pulmonary tissue of pulmonary tuberculosis patients was studied by
means of agglutination reaction with R. rubra whole cell antiserum. And the serological reactivity of crude polysac-
charide from R. rubra, Candida albicans, Candida tropicalis, Candida glabrata, and Saccharomyces cerevisice ATCC
26603 with antiserum to R. rubra whole cell was studied by means of immunodiffusion test. R. rubra showed stationary
phase after 48h when it was cultured in GYEP broth. While agglutinogen titer was 1:64 at lag phase, agglutinogen titer
was 1:256 after 20h. After growth of R. rubra on different 11 media, nutritional environment showed similar agglu-
tination reactivity. The agglutinogen titer of C. albicans, C. tropicalis, C. glabrata, which were isolated from patient's
expectoration, to R. rubra antiserum by means of agglutination reaction were 1:16, respectively. But, Sacch. cerevisiae
ATCC26603 was negative. Those results were lower than that of R. rubra agglutinogen titer 1:256. As a result of immu-
nodiffusion test with crude polysaccharide extracted from cell wall of R. rubra, C. albicans, C. tropicalis, C. glabrata,
Sacch. cerevisiae ATCC26603, precipitin line was found only with R. rubra, of which antibody titer was 8.
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Table 1. Cultural and biochemical characteristics of yeast
isolated from expectoration* and pulmonary

tissue**
Characteristics (. C C R
Species albicans* tropicalis* glabrata* rubra*
Growth at 37°C + + + +
Pellicle in broth - + - -
Pseudo/true hyphae ~ + + - -
Clamydospore + - ~ _
Germ tube + - - -
Capsule - - _ _
Glucose + + + +
Maltose + + - +
Sucrose + + - +
Lactose - - ~ -
Galactose + + - +
Assimila Melibiose - — - _
-tion Cellobiose - + ~ +
Inositol - - — -
Xylose + + - +
Raffinose - - - +
Dulcitol - - - -
Trehalose + + + +
Glucose F F - F -
Maltose F F - - —
Sucrose - F - -
Fermenta Lactose - - — _
tion Galactose F F _ _
Trehalose F F F —
Cellobiose - - - -
Urease - — - +
KNO’ utilization - - - -
Phenol oxidase - - — —
Ascospore - - - -
F : the sugar is fermented (i.e. gas is produced).
+ : growth or positive reaction, — : no growth or negative

reaction.
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sucroseol] TS Waso] AUk C. glabrata= glucose
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R. rubra’= cellobiose®}t inositolel W3t E3ls Ald

A= 34 olAth(Table 1). 28 C. albicans= T
o2 blastoconidia®} chlamydoconidiaZ #dsk= A
& #2234 ARt C nopicaliss pseudohyphae
= 348901} chlamydoconidiae FAsHA] &t
(Fig. 1). 2213 pseudohyphaeE FAA8HA] ¥ C
glabrata®t R. rubra= THA] blastoconidia®-e &3}

C. albicans

C. tropicalis

Fig. 1. Phase-contrast microscopic photographs of isolated
yeast cells. Yeast cells grown on Sabouraud's dextrose
agar at 30°C for 48 hours. Magnification is 400 times.

FAEA At A 31

A THFig. 2)
2. BA FMH0| 1= St v
Chaffin 52 Candida albicans= NE7} F2 8=

C. glabrata

Sacch. cerevisiae

Fig. 2. Phase-contrast microscopic photographs of isolated
yeast cells. Yeast cells grown on Sabouraud's dextrose
agar at 30°C for 48 hours. Magnification is 400 times.
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Fig. 3. Effect of growth time on binding of R. rubra antiserum
to R. rubra whole cell antigen by agglutination reaction.
R. rubra grown at 37°C for 48 hours, 160 rpm in GYEP
broth.

Table 2. Effect of R rubra nutritional environment on
subsequent agglutination reactivity

Growth medium Aggluti.nfition
reactivity
Brain heart infusion +++
Sabouraud dextrose ++
Broth
Malt extract ++
Glucose yeast extract pepton +++
Mycological +++
Glucose yeast extract pepton +++
Sabouraud's dextrose ++
Agar Potato dextrose +
Malt extract ++
Mycophil ++
Cornmeal ++

Yeast were grown in broth or solid media at 37°C for 48 h
(160 rpm), harvested, counted, washed & tested by slide
agglutination reactivity (agglutination titer 256). Agglutination
was scored from high(+++) to low(+).

. a7
I= S

SAlulx|ol wE SEV Ul
R rubra® TS WACIA Z7t FAAA Qe 2
AE FEHA SHANEE stk 2 A T )
Aske BARe] B SUNE ehlel 4870
WE G A WA e Ao etk S
+ brain heart infusion, GYEP broth, mycological
agar GYEP agardllA] Z218F ZA71 HlwA & 27
AL, At 521121

L rq] 71 A is}ﬁiE}(Table 2).

4. 2 R0l WE SE} vlu
L_-»] oH strain 2 WYL YR gl
Lg= v P 7he] FAHEE A o9 FAHE
““}E-—T’— A & F U W E G RE WS
v % A77F H2lrh Benham? A4
glabrata®} C. albicans’t T 5FLE 2 2)&]—3’_ 3R
©1? Hasenclever®} Mitchelk C. albicans group B
o} C. stellatoidea’t FHHOZE FAtAY 5AES
gty Aldoz pHIAtH? 28] Seeliger
gofol= SN, Agar-gel WY AR, H7HHE
52 AASEIS  Schizosaccharomyces, Endomyces,
Glotrichum, Nadsonia, Rhodotorula, Sporobolomyces7}
FTEHYE i Yrfa B sHETh® 25, Tsuchiya
(o]

52 C. albicans, Rhodotorula glutinis, Rhodotorula

[o

0o

minuta, Cryptococcus negformans, Schizosaccharomyces
pombe Z¢oll wpESo] dojubA] ko™ Sacch.
cerevisiaeSt Sacch. carlsbergens= BATH o7 Y
2 &g B g up kP ot B Agere
R rubra®] ¥ EiE RO wAGU S
-2 o] F2jE WA A5 dUEE AR B
st 2 A3 R orubra SAIGE Wg A7t
1:25602 =A| Jehd ¥R C. albicans, C. tropicalis,
C. glabrata®] FA7F= 1:160.2 H3IA|TE o] Zll=
okzkel FE o] EAlsts o2 AU 1
v HIHRAQ) BFFS Sacch. cerevisiae ATCC26603

Table 3. Agglutination reaction with various yeasts

Organisms* Agglutination titer**
R. rubra 1:25
C. albicans 1:16
C. tropicalis 1:16
C. glabrata 1:16

Sacch. cerevisiae -
*Yeasts were grown in GYEP broth at 37°C for 48 h.
**R. rubra antiserum (twofold dilution).
— @ negative reaction.
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Plate A

Plate B

Fig. 4. Precipitin reaction by immunodiffusion test. Plate A :
center ; R. rubra crude polysaccharide extract from cell
wall. peripheral ; R. rubra antiserum. 1, 2, 4, 8, 16 ;
antibody titer. Plate B : center ; R rubra antiserum
(undiluted). peripheral ; crude polysaccharide extract
from cell wall. 1. ; R. rubra, 2 ; C. albicans, 3 ; C.
tropicalis, 4 ; C. glabrata, 5. Sacch. cerevisiae ATCC
26603.

o] N2 §4 02 Yrlitth(Table 3).
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Sacch. cerevisine ATCC26603+= -24°131ch
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