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Higher Fatty Acids in Urinary Candida
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(Director : Prof. Dr. Masao Nagata)

Previously Yamamoto et al. reported one case of vesical Candidiasis and the results of
a few experiments which have been carried out on Candida in this department. Using 5
Candida strains isolated from vesical Candidiasis and 7 standard Candida strains supplied
by the Jynntendo University, their higher fatty acids were analyzed by Fujii’s paper choro-
matographical method in an attempt to find the composition of higher fatty acids in the
genus Candida and explore the relationship between the composition of higher fatty acids
in the genus Candida and its heat resistance. This communication presents a description
of the results thus obtained.

Experimental results
1. Higher fatty acids isolated from vesical Candidiasis

Five strains that could be identified as C. albicans were used here. Strains No.1 and
2 showed Rf values of 0.15, 0.49, 0.59, 0.71 and 0.88. A compound of Rf 0.15 was uniden-
tified, while the rest were identified as erucic acid, elaidic acid, oleic acid and linolenic
acid. Strain No. 3 had Rf values of 0.15, 0.49, 0.71, 0.83 and 0.90. A compound of Rf 0.15
was unidentified ; compounds of Rf values of 0.49, 0.71 and 0.83 were identified as eluidic
acid, oleic acid and linoleic acid ; a compound of Rf 0.90 was unidentified. Strain No. 5
had Rf values of 0.49, 0.71 and 0.88 were identified as erucic acid, oleic acid and linolenic
acid.
2. Higher fatty acids in standard Candida strains

C. albicans had Rf values of 0.15, 0.39, 0.49, 0.71 and 0.88. A compound of Rf 0.15 was
unidentified ; compounds of Rf values of 0.39, 0.49, 0.71 and 0.88 were identified as stearic
acid, erucic acid, oleic acid and linolenic acid. Each of the six strains including C. tro-
picalis had Rf values of 0.15, 0.49 and 0.88. A compound of Rf 0.15 was unidentified; com-
pounds of Rf values of 0.49 and 0.88 were identified as erucic acid and linolenic acid.

Summary and conclusion

From analysis of higher fatty acids in the above Candida strains it can be summarized
that as to the standard Candida strains and the Candida strains isolated from visical Can-
didasis 4 or 5 spots representing higher fatty acids were each demonstrated in C. albicans,
while 3 spots were each detected in the other Candida strains. As described in the previous
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report, C. albicans except C. krusei were more heat-resistnt by one or two degrees than

the other Candida strains. Hence it would appear that the composition of higher fatty

acids in the genus Candida and its heat resistance are closely related.

®
LIRS 1 B Candida fE D 1 % B4
+% &3, fERH = T 7ok Candida 12 Bi 3
52, 3DBRERBCONTLHETHEL . —
#ic Candida REREA © Nz, B, %Ik, ES
WY, EEE» DT R0 RECKRE IR, AT
k3 AR CBENCHFEET 5 8D
T %, #o T Candida fE © RIEBER O T
pEIXRECHMEAMEYEEL, ko3R
LIDTHRETHDOENIUEL W3 X5
Bbh3 RLEL HDbTEbTWw 5L, BER
FEOMOEBNERSEET 3HEEREL
T, MEMEREARCTAEYBEOEREZL
£ 5B & Lt oCandida £ D F5E R K
e ym, EREFFROZFTTCRTH &
CEREHTREBREZbhRERLW. £
IR HRHE L 2 BEbtCandida fE & % 72{b3E
BRI L 2ETREL L TEETARW LIS E
bh 5. ANE 43 5Candidad 1 # 1z Candida
albicans Tk 0 Al #OFEML RE+ 545
ABRAE TR LBEINTW S, LL=EH
RO IRREX BB A L oML &= C.
albicans V:fif Candida ic L, Wit#HER
CREGRORIELFWC &, XhbOK
&4 Candida ORFEMHER L L THWS
BBz e, WAR%ES P Candida fEH
ke BEKCOWT TR BRAL, RIERE
Lefi Bist 2 BRG iEL K Fkis c LT WH
5x5kBbh s, C. albicane »fiifE Can-
dida O & 5 AR O HEZILRR FKA? A3
EXWe b HHEL - Bk RTd Bibhik
R, BELlAAY kEH¥K D Candida EED
BRRIeR B S ¥ % F7\», C. albicans 7> B
LB s EikigpsBR I 11 Candida LR Bz &
RREL. SEbhbhd RN, Bt
Candida f£shk @ C. albicans & JERE A¥
FEOEEKI oW CEBRISHEE Y N~ — 7
RIS 74 —BICX DML, TOREE
W8 L OB EICRE 2Lkl © D, E2 M

RExBLoTH rOREYBEL, HitH»
@7"\:\/‘ k:Eu.l\5 .

ERFEL CICERMHE

BRRERIT I LRSS U 75 Candida £E
MO BEL - Candida albicans 7% 5%, R
BT 2 8k, BAWY D b O 2 Bk, g DR 18D
F5#THB. IMREE L TUEREREHESEES
5o C. albicans, C. tropicalis, C. parakrusei,
C. guilliermondii, C. pseudotropicals, C. krusei,
C. stellatoidea D& 1 ¥R 77 #% 2 h K FTT
7o PLEARRER, R Candida DERISHEESHT
T RTRARK, O~ ~sr<1S 57
A — B RENEIG LTz SRR O sk RO R
1&RKemT NEBEFSD KL FA—0boxH

1R HBEKk
B No. B 73 %
1012 C. albicans (Harverd )
1003 C. tropicalis (Duke Univ)
1006 C. parakrusei ( ” D)
1023 C. guilliermondii (Harverd )
1004 C. pseudotropicalis (Duke Univ)
1005 C. krusei ( ” )]
1016 C. stellatoidea (Harverd )

V>, BIFIIERLEAIL Stearic acid wiA® &+ 5218,
REaFlgismg Oleic acid % 1A» &+ 51132

#2%k BRI RE &

e B B 4 C % Rf
Peralgonic acid 9 0.76
n-capric ” 10 0.79
o Lauric ” 12 0.73
S | Myristic 14 0.65
2 Palmitic ” 16 0.42
E Margaric ” 17 0.41
3 Stearic " 18 0.39
5 Nonadecylic # 19 0.25
£ | Arachidic 7 20 0.19
@ Bechenic ” 22 0.08

Lignoceric # 24 0.04

Cerotic ” 26 0.00




408 WA - B - KBR—RES Candida D& EIRRIZ > T

:g« Undecylenic # 11 0.87
g Oleic . Bl om
£ | Elaidic " 18 Fy| 0.59
§ Linoleic ” 18 F2 0.83
g a-Eleostearic 7 18 F2 0.86
5 Linolenic ” 18 F3 0.88
5 Erucic 4 22 0.49

BTHD0Y BIRFERIMEU LD D19 E 2D
Rf EZE 2 RICRT W BEH OB T 3 EE~
—R=sr< bS5 74—BREL T, FHERED
T DT, TOREMBAZE0.01TH 5.

xR B M

1 bt Candida FEESRERD & #& A5 Bh8 (853
)

ROAHEL 72 28 © Rf {Eix No. 1 U No. 2
DWHF 0.15, 0.49, 0.59, 0.71, 0.88 ZRL, =
NIXFETEE 18, fii Erucic acid, Elaidic acid,
Oleic acid, Linolenic acid DJEIZ B & Xhtz. K
CESWHHOHEL 12 2 %k © RE {HI1X No. 3 #%T
% 0.15, 0.49, 0.71, 0.83, 0.90 ZRL, ZhizF
FEEE, Elaidic acid, Oleic acid, Linoleic acid,
RETREED | & 700 7o, R No.4 ko REfEIX,0.15,
0.49, 0.71, 0.90 ®#7RL, THIIEMEAAE, Erucic
acid, Oleic acid, RETEEDIRICTE. KRIZBEHEH
LSHEL 7= No. 5 %D Rf fEI% 0.15, 0.49, 0.71,
0.88 TZHIIFETEE, Erucic acid, Olelc acia,
Linolenic acid i #hFhREL B,

2) BEH (N oERIENE (840

C. albicans X% ® Rf {&#% 0.15, 0.39, 0.49,
0.71, 0.88 %R L, ZIULFIETEE, Stearic acid,
Erucic acid, Oleic acid, Linolenic acid DIEIZF]
E L% 3. C. tropicalis, C. parakrusei, C. guill-
iermondii, C. pseudotropicalis, C. krusei, C.
stellatoidea © 6 &Lz ® Rf {E2 Fhd 0.15,
0.49, 0.88 D 3EIEERRL, ZhIZREDE, Eru-
cin acid, Linolenic acid & ZzhZh FEL HBi-.
AlBERERRIC A T2 C. albicans DX fE5ED B
MEEXFET DXL, i Candida TlxVFhd
SETEET BT & K Eors.

REBWVICER

PlERFE U R ERKEELBIEL U T~
5ic, it Candida fEHEED 58T wWFh b
C. albicans T#& %%, #H LB EHRIsk5E:

533% Wbt Candida fEeh3k#ko &AL

* ¥
el .l )
5 g o
& < I
< Q Q
Rt - 2

(5]

§ ~ 2 §
= &
[} ] ]
g a3 K|
- [
]
o~
Q
&
g | 8 0 9
-52
s | O
&
Q
& &
2
o X
2
S
=8
£
el
=
(3]
i
T
=
-
[<3]
© ox ox x

o o

[N e N

S O
o o o Q
® o o [2e)
S o o o]
- e .
NNN NN

% S & & S o
[,
0
c S
[+ e, S o S N o
b L . - o
S S8 o S o
woown on N 0
= 2 2 2 =7
S & & S o
~ N M o W
<)
Z, —_— ——
iz R
B
b R

* = FRTE



F4FE RER CIRBER OBKIRHE

WA - B - KRB —RE CandiPa DB RIS > 409

o
-
Q
«
(3]
HOY Y & oy Y a
[5)
©
&
ovd
a
Il
=
Q
5
A
o | B
3|8
«
2l g
L ]
s | ©
| @
Q
'Y Y Y Y oy &
]
N
<l
el
-
Q
]
O
=
]
IS
Q
8
177}
PR S S
0 W W O O W o
0 W W W W o o©
6 & 8 ¢ & J
-
N
<}
(SN \ SR « N o \ N o AR« N e N
E‘tzﬂ"ﬁ‘?‘ﬁ‘v“t‘
0 & 6 6 6 6 o
(o)
[ss]
e}
[T Vo TR o T 7o I 7o B T B 1o )
- 2 2 2 238 2 =2
S & & & ¢ & o
12}
-
R oW
- 8 .2 s
)
w ©® 9 a
....wEo =l
B =9 b ot
¥ | B & § B & .. 8
8 © & 8 w°w 3 R
Q= —
5 5 8 F & 3 3
19 . o)
s 7 @ W
| s 8 & B A & B
d U Jd uJd J U
2
N O W o n o
=) 2
« s 88888 s
%E_._‘HH_‘._.H

* = FETHE

R DB 2 2R OBESBYb & B L
R2HD5 D, 1HEWFhb 5 EEDEHE
FEL, %0 REEXREED 2HRFRELE
EXRTICXL, Bk FE s K
%, BIREFRG L A—EHBeRAELEL
Dk Erucic acid X vt Oleic acid @ 2 f@-C,
fi1 D 18315 »: Linolenic acid <& % k&%t
L, %% Linoleic acid tHE I iz, I
KOMD 1R EEHEH LML = 1w Fh
b 4 EEOBHEREL 225, 05 b 3@k
FEREE, Erucic acid, Oleic acid ®JEIc*
O Rf EXA—FKL, b 1 EO EBERETESR
ETHETH DKL, $%E X Linolenic acid
HEELEE.
RECIERERFES 5 OBEERICOWTH B
& C. albicans &5 BER Candida o R
BOBEL 7 28k RS B O EMLIET %23,
FETNEEEL R 4 BOEED 5 b A F
Elaidic acid 3§+ 5L, #%#F ik Stearic
acid RIET A TOZEEL> A5 Ly
H3% %. C. tropicalis U TFD 6Tk wTh
D 3MEMOBIELILL, O REEH L —F
L, FXENREE, Erucic acid, Linolenic acid
DIECFMELE 5. BlbEECH Gk +
o¥c A< C. albicans A HEb %< 4 HES
AxHx s L, i Candida TiX 3fE%
Hx 205 TH5. KL C. albicans KT,
B5it Candida fiE 53K EE#E T b & i 5 BENA B
wH B, BLEHEErSVERD, ChEE
Rk s, Ly —HK TER TR
W, DI ERERDETHOREFHI LS
b OMBULH B U\ 78k & BRIk DR 2
B BabOrbhbhitchaFnchLBR
ok, TORRICONWTRELSAHETD
X5 %B . bRbh 2 LRERKELOA
W3 Bz kiR E < [tk C. albicans &
B & icfifE Candida it U, B AEHEESS
SRS BT L TH, LRHLBRRIE
EEA fAFD, RRAFIBICS B &, METREANHY
W & Bt Candida fE 3Rtk @ B HARRS R 7
TMEFIO b D TH O, R I AT AR
C. albicans 1 #kic 6350 fgHiEs & L T Steric
acid 7IE & hie B 3 < T TESREH B T



410 U - A - KB —RE Candida O ERIEMEC DT

b0k,

KA T hiFAcEFET % Candida OFEK
felii BT AR BMABRA L chi B 5 L8
HiSR 72\ 23 BERHEI & O JRREE TR e O REMD
mMENH D TS, Bl LiEER, Rhodo-
torula gratilis, Candida reukaufii, Endm-
yces vernalis, Oidium lactis T b, <
NS OE ORI £ D6075E90% 43 el Bk
<, *OEEH I Myristic acid, Palmitic acid,
Stearic acid, Oleic acid, Linoleic acid, Li-
nolenic acid, ~F¥ w7 vVEBETHoOT, i
TSR BB <, F DFhA ¥ BREEMEER;
BMThHdLmoTn5. bbb OEBREEH
bbARNEL AL TV E2L5EDH
ns.

B tkic Canida ot #Al: & BfkAEN R & OB
FRIC DN THN TH . BICBEL 2L,
Bt Candida fESBED 7 #k & IEREXRFED S
O E¥ Candida # OB IC O\ CHIREER
PRE-ERIEEKRD 55 C. krusel 1%
BRI 5 ART105 ATk C. alb-
icans ItftfE Candida L 1° HZE 2°C D
ETHBMERH - LB S ERBBE R, /D
TR X B LEBARw L Td, C
albicans ORIEIEEE: £HTEE LN D & & o
5, M & 2 ORRIERIEE & 7 7z b B¥ s
BEESEZET200LELDNS.

b ]

bitbhikEir URFE 2B Candida fFEo
R DR 28k, B DO 28k, BES
DHES 1 #ROE 5Bk L AR EREMEERES
S oBE# Candida # 7 % 7 #k& 5 1282 k&
BHWELT, 0= A7 LREBIEHEE A ~— 2

—ym< /574K IOREL, W
L OBEIC R E N e ERUTOWL ERT
5,

1) C. albicans @ =27 LB EHIEHEER
Bt Candida FEHSE#RClX 4 70ESEY, X
EHEkR TS EERHLE .

2) E#: Candida #:® 5 % C. albicans L}
5o 616k TRREIEBRRWTFhd 3BT
Hot.

3) it Candida fEBR#EK CEREERR O
J e IR B AT IR I e 2 E IR S s,

4) JER¢ Candida fEHR®RICA TR ZOH
Bidis R 5 L RIBIEN B OBREr R 50, 20
BERZEENC I LB ed ok,

5) —igic MitEhE @ 3y C. albicans ik
e et A £ HEEs v, Candida o fgEE
WA & O EWE & R EEBEELFTIH0
tEZDLIA.

(B ik 5 IR R 0% % igo7c BEi Ak BERK
BICROD L RS RS L3, RERERYO X
{BETFT XOLIBRERFHEERELERHRCTH
L, BIERLTELHHLBELEED

X Ak
1) WARERE - KBS - EREEES : WIRLEE,
7 - 406, HE36.
2) UAREEER - KB : BKEEE, 202), FE36

BB TE.

3) KPZE : K & HEE, 1, 346, FE35.

4) Miura, O. & Kusunoki, S.: Tohoku J.
Exp. Med. 60 : 253, 1954.

5) Miura, O. & Kusunoki, S. :
23, 1954.

ibid, 61 :





