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BE®OHT Candida albicans (LF, C. albicans *+
) QREIXRECDERYHEL LTEEk DD —
DTHDH, Lirl, eRLOTENESEEIA T
RVCHAE, BT VAF -EMBREOE, ORGSR
AR ELTRC LI iAo,

AT, EdgeV? 512 Candida B+ 0 d o2 EHE &
LT, 77 23 0% EF{# % radicimmunoassay iZ
Lo THETHHEXYRE L, EEELTESYH
Wi, EBHEETATNTOER, 8L YD
FREBETE, 51, BIEYBERTLI7vAY v
ZFEOR, LG4 rERTAIHFECRL A VLDEE L
bh b,

56, Hx 2 Candida BiEXEHE LTHY, B2
IgE #1116 % radioallergosorbent test (LI F, RAST &
B3 X b, B R IgG HE % enzyme-linked im-
munosorbent assay (LIF, ELISA (B84 2 X »C
HES D Z L %FAZ, Bz, 50% inhibition test #
fIvs, Candida FUFVCBEAT 22 TomB 2 B0 TH
&5,

7, BREREfF#oBIERoF TRENRLOO

Abbreviations: A.U. arbitrary units; C.  al-
bicans Candida albicans; CNBr cvanogen
bromide; ELISA enzyme-linked immunosorbent
assay; NUM Institute of Medical Mycology,
Nagaya University School of Medicine; RAST
radioallergosorbent test

— iz, BHE LT paperdisc V5 FESSH b,
Akivama 5912, BABEEAR LBERIGICA T X
MBI LA &< THh, EBEALYLEART 2 b &, FE
PYLTV v 7 FAPELIL—RKRLELERRELTL
Z7T, paperdisc EX #HEXEHMHE L Fk s
QEMELYREBHEL TEERERLI Lo THab

M &G

1. Candida 50 OVESL © Candida FUE © VEBLIL F]
BODHEICEL TIT - 1,

@ B¥E & B % | C albicans NUM 26, 37, 110, 114,
683 (REHBAFERY¥TEAEWERIRELE) Sy
3 % glucose, 1% peptoneW& &£z T37°C, 24% 0
REEEE, 15006 00MEOL TEELYHEL,
1/15M, PBS (pH 7.2 T 3 OB EBEESE L7,
o, WHROMBELEZ, NUM110, 114/ group A,
NUM 26, 37, 683i2 group B T& - 7,

@ Candida BHEEIE (LT, EHHAFE LB OH
¥ | C. albicans NUM 37, 100g(I@EEE> #0.5N,
KOH, 400ml i3 #H U, 4'CT48kH], » % — 5 — T
PICERLCE BER0.3mm O Y T A — X hn 2,
Vibrogen cell mill (Edmond buhler, Tobingen) T
BB LU, S v 11000G 04 MELL, B85ht b
2 B TABRERIENT Lo, & i, Z 211000
G305 =ELL, O EFE I VAT 7 4 42— (pore
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size 0.45um) THEBLH, hiEgEL.

@ H@GLBEESEORE | HAMKE20g ¥ B K20
mlEHL, 0% TCABRYSEML TBREGRE,
0.2M borate buffer (pH 7.2) T¥E#H L, pronase &
0.1%4278% X 51, 37TCASRMRIG S R EERS
Ao L, TOW, ar It vy S TREL, Se
phadex G-75 column chromatography % F\ T 5 #
& htc peptide & pronase AL, S HWEEKT
ERL CEEBEELL,

FEELHEOCOEQEE L, Bio Rad assay kit #
AutovmE7AL7 s v HEEHEE L CREL
7o, RIKALHBIE X, anthron RIGIC L - T 7 F o xR
BERSHEL LTHELL, FREEREECHETLEG
Ha i RAWEROEHTED, HAKR TR, th*
113.3%, 19.0%, #EETE TR, X H0.6%,
70.0% TH -7,

2. Candida BE N THrBRIGENMBOREE !
Edge 52D HEWH¥ U, polystyrene tube (38 2 5
¥ Candida Bk %2 .5mg/ml (FEEE) DEBE T
0.05% Tween 20&0.02% NaN, % & A7 1/15M PBS
{(pH 7.20 (BLL'F, PBS-Tween 253 0.5ml ¥ ¥
L, ZZ~BEMF0. Iml #inx TERT 3 K, 30
DEFMBECEE IR AL KIC S ¥ =%, PBS-
Tween T3PRIEEHEL, REBEICL vy P &L &K
v, 25181 v b IgE M1 & (Pharmacia Diagnostics)
0.05ml #FHILBEAYEE I, BERT-ERES
4, 5[0 PBS-Tween T L7, gamma counter
TEHEI L, &REico-TSL b e b IgE mi&0.05
monry vy P REXFTLESEL TELROAXTEHEL
7z,

100 X<

EOH Y v ¥ — (PBS-Tween o # 7 v + 5

(Er o+ ¥ —(PBS-Tween Zshno s v v v 30D

Candida Btz st4+ 28 R QE i SES BEM
BEERE,LMEETHEAHRL, ZomReEER
BLLTHY, £FRBRCHMELT Tz lgE
RAST arbitrary units (LLF [gE RAST A.U. &85
L7, oFh, 1/64f%13 1 IgE RAST AU 1/1%
(FEimmiE) 364 IgE RAST AU cH%+3% (Fig. .

3. Candida B3 552 1gC HLEORE  F
£ 1gG HitkoBIE 3, alkaline phosphatase % B2 &
L 7= ELISA T4T - %®, Candida B8 %0.25mg/ml
(FHmEBE)OBEC/LA X 5 PBS-Tween 0.5ml iz
BEL, ZA00BHFRLABEEMNF. Iml 2 &HINL

% ;

10.04

5.0+

2.0-

G.5-

0.1 . . - : . -
/64 1732 116 1/8 1/4 172 1/1 Dilutions

! 2 4 8 16 32

64 I1gE RASTY arbilrary units

Fig.1. Standard curve of IgE antibodies against
yeast cells of C. albicans measured with RAST.

TERTIHMEEI LN LRIGI I, PBS
Tween THEEFEH L THHb~<V » b & L7, alkaline
phosphatase ##&& €4k + IgG (y ) DER
% PBS-Tween TI00EHFR L CBE %0.5ml iz, &
SIERT—HEEIRENLRIG IR, ki, al
kaline phosphatase ® #1 & t IgG ~ D@ & & {3,
Engval® b0 HEWE 72, 2% b, alkaline phos-
phatase (type VII, Sigma Chemical) %, #te b IgG
3% (Behring Institute) 7> SEMEIC L - TH LR
y-7 v 7V v AEIC glutaraldehyde K X - THE S
i, RIG#HETH, PBS-Tween THEIESE L, £E L
L -C p-nitrophenyl phosphate % lmg/ml DEE TS
1:0.05M sodium carbonate &% (pH 9.8, 10*M
MgCl,&)1.0ml O ~FFE I8, 15205300 R G
X, IN® NaOH 0.1ml ZHE ML TR EE XS
o, BAXEFEHBVT405nm OFEETLO LFOR
KE BT Ui, Candida BT 58 R 1gG itk
BECBE S - MEXEEMSE L L CHVE, O
HAME 525605 X TRAFFL, FoFHRMERIC
2560f% U7:{E% IgG ELISA arbitrary units (LT
IgG ELISA AU.&£83) & Lic (Fig. 2).

4, Candida BfE1z X 550% absorption test : Bk
M HBEREOERNRS DN E S M h b, 50%
absorption test 7 -7, IgE BE 7 — a1 MiiE &, 1gG
B 7 — A mECEBKE (NUM 26, 37, 114, 683) * %
EHEETEKEEH25mg/ml, 2.5mg/ml, 0.25mg/ml
EfeB I 5 EmML, ERTIRE, o, 4CT
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Fig. 2. Standard curve of IgG antibodies against
veast cells of C. albicans measured with ELISA.

CRRIG &R o, 110006 4°C, 305 &0 L THEEY
BREL, %®L D IgE Hifk, %i@cﬂﬁyﬁ

EL. B E LT NUMI0R AV, #£58
1150% absorptlon W VEELT b%*ﬁ%@f}'ﬁﬁiz TER

72,

5. MPUK & BB S EIZ L 5 50% inhibition test :
50% inhibition test {Z Gleich 590 F iz ##L L
Tote, HRE L EBEESEYZBENEC, BESE
ETERAEET.5mg/ml, 0.75mg/ml, 0.075mg/ml
ERBHLS5CHML, FRTIRMRIESEeHE, 4C
T—HRILEE, ZOBAEORR IgE ik, BE 1gG
Ptk NUM0REHEE LTHRCTREIELY., &5
1250% inhibition YT 2 HEEECEH L1,

6. Pharmacia # IgE Candida allergen disc & &
GBEEMHE L7 IgE RAST t ol R—migizo
\"C, Pharmacia $ Candida allergen disc & Bitk
(NUM 11O Z#EH L L2 RAST it & - CRBERIFEL
THEBOHEHE LI,

I, EHoEH  SEIGEEEG6ADAFOKE
IgE itk 2B EMAE L TEEL7:Ex Fig 3

mULTc, bz, REARMOMBEGRE L EEBEEY RL
7e®D%s, Table 1 T4 %, NUM 11062 NUM 26& f&
BEIOWLU T TCEDHBEOEE AR LIS, fhoE
BREIHEBECEORBBGEN D -0, BHE 1gG fitkic

gC ELiSA arbitrary units

LR IE fifs, 166 it

Table 1
veast cells among the varing strains
of C. albicans

Comparison of IgE antibodies against

~LNUM
S - .
SRS B 1 37 110 14 £83
NUM \\77
26 ™~ S p<0.1 | p<0.01 NS
S
Ny
47 y=0,557 ~. | p<o.c2 NS 2<6.01
11 = 85 ¥=0.910 p<{.0Z @ p<{.05
114 F=0.968 1 y=0.729 | y=0.907 NS
F&3 Gi5 ={1 837 =0.378
NS n
20 Th, NUM 110:2, NUM 142 \T, D E
e DRIZ L WHBIER IR LT 7z (Fig. 4, Table 2)

IHhbLDERNS, LiT@%%’C( NUM 110%@1‘@
ELTHVWAZ i &@,NUMINV<N‘tﬁ
HEENZ, i@%@&%?‘f?@ﬁgffﬁﬁb A,
100% %5 yeast form T2 b, Sabouraud %?f%i@ %
CIRFBEEL T 7 CAEBEIFEL D 7,
2. B2 X 550% absorption test : NUM 26, 37,
114, 683 T £ D EERIZ X 550% absorption » f
i3, 1gE 5146726.8mg/ml, 13.0mg/ml, 25mg/ml Ll _F,
24.5mg/ml, IgG #i&iL NUM 26431.85mg/ml, fio>
BEE20.25mg/ml LLFT& - 7c (Table3). IgE Hitk
X AHENES, 1gC HAEHTAHENHLE

BRIZL o TERS o7z, E%DHDH T Liziz, NUM 26
3, GEVFic T 2 HENM 4 b RATH B 10

bbb, gCHBLN T AHEHHIERT

Table 2 Comparison of IgG antibodies against
veast cells among the varing strains
of C. albicans

. \"\7 4
R 2¢ 7 110 633
SUM N
<
z6 \\ NS <0 <0.05 | p<0.1
™
o - e -
3 =0.70 ~ 1 <o <00 p<l0.005
.
110 v ={} T& p<0.0( 5 3< 05
114 =4 825 y=0.957 | y=0.978 p<C(.005
653 = =(.995 | y=0,997
NS Ty significant
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Fig. 3. Comparison of IgE antibodies against yeast cells among the varing

strains of C. albicans.
A:NUM 26, B: NUM 37, C: NUM 110, D: NUM 114, E: NUM 683.
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Fig. 4. Comparison of 1gG antibodies against yeast ceills among the varing
strains of C. albicans.
A:NUM 26, B: NUM 37, C: NUM 110, D: NUM 114, E: NUM 683.
&7, fEG15, 6, 7 oMmEw, IgE fuidicxi3 350% inhibi-

3. MHLIE & &84 5 EZ X 5 50% inhibition tion {E#, ZEATE L D LHIFEO HIMEETH -
test | HHE LA DTELZREBED D> BT AR Fo. Thbb, chboliFEdo IgE e+ 5 £
EEBER KK 8 Candida BEXREYHACI-BAZRER EHER, SEASEI DI LAHEMNECFELT
BEBETHD, 1 AREYE 2ARKEBITETHS, Wi, D VHEARE»LEBEESEYE LIV TE
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Table 3 50% RAST & ELISA absorption by
varing strains of C. albicans

IgE 6.8 12.0 >23 4 245
ig( 1.85 <3.25 <y <0,25
# 1 Nageya University, Ins f Medical Mycolog

CEDEBARDVPHFEL T VLI L d, LOEF
T, HIE, 2BEESECTRLT7.5me/ml L ET
Bt IgG B L T, EFI L EEFI4 T, B
HIRDOH A LEESE L D $50% inhibition EYE(E
THoMeD, MOFEFMTE, WTFhoHETH0.075
mg/ml LI T TdH -7 (Tabled). ¥, A—EHTD,
[GEM Iz T2 FERNR L gCHb T 5 FE
AR EBRLD5EICHFEL T (EGI1 76 6),

4. Pharmacia 8 IgE Candida allergen disc & &
ExEMEE LAIgGE RAST E0HE  #BEww X2
IgE HLFHOIcit r=0.735, p<0.005CTHEDHES
BESHR (Fig 5).

£ =

C. albicans DB« OEKEYEMHE LCHEBEN
BICDOWTHE L Ta% &, IgE #if4, IgGHfE LB B

Cendida =%+ 582 IgE #itk,

G#Hg
}G *
-~ 10 . .
. ."
34 .I.~
‘ S,
...oi i .
1 5 10 % %
I of totg!l counts
RAST { veost cells of C aibicans )
Fig. 5. Relationship between the two methods of
IgE Candida RAST using paper disc and yeast cells
of C. albicans as solid phase.
DHETL, HVWEXYRTOEISOEKRTLIE L,
I BV ERY R TMEREOEHFTLEBETH - 72,
Lo LEGTREY LT B s, L @%ﬁéﬁ’ﬁaﬁ%—i HED

HERSZ2HITRL, 02 23, BEoERH
mmﬁﬁ“¢01£&0Lbé&:6%%5:£ﬁ
T ote, SEME L& F T, NUM 110i2 IgE #1
B L TR0 EOEK LB <HBE LT, fib
@%ﬁih%%é%@ﬁﬁ%ﬁifb%&%méh

L IgG HiEizBi L Ui, NUM 14w -Tt@Eh T
t, LT, ADEB T2, NUMI110XEHE LT
AR ENFYUTHLEEZ LRI,

Table 4 50% RAST & ELISA inhibition with crude extracts and

polysaccharide rich fraction of C. albicans

50% inhibition

IgG

Crude *1 PS = Crude

(mg/ml; {mg/ml)} (mg/ ‘ml)
1.8 >75 >7.5  <0.075 ,
2. ¢ >7s >7.5 .5
3. & >75 >7.5 .2
4, 2 >7.5 >7.5 2
5. ¢ 1.25 >7.5 5
5. 2 0.155 3. ) .0
7.o% 0.062 >7.5 4
8. % ND #: ND <0.0753 )8 55.5
9. % ND ND <0.075 UD = 58.0
1. ¥ ND ND <0.075 5.5 38.0
#1 Crude crude extracts of C. albica
#2 PS  polysaccharide rich fracti
#3 ND . not done. #4 UD
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HEOEBHENEBK L - TRE->TWDH T L
11, Bk X A50% absorption test T3 AEE & i,
¥ 72 NUM 2312, IgE #ifkiont 3+ 2 HE M5 L
oS BRRATH D, —H, IgG Puid X3 A HUR I
BB TH-7, TDHEFER, NUM 23T IgE stk
wRTATERE &, g T 5 EERRE &
BhoTwhI EHRRLTWA,

Wi, BEMERBV750% inhibition test DR
m b, IgE FifRicxiG T 5 T ERENSEER LA
HEHSLSBEIELEZLIVERY OFECHFET
L& L, FOTECIHFELLVEE LSS o
¥ b, IgE Hkedin T A2 EEHESEMCL - T
BRUBSENAEELTVWA I AL IR, —
7, 1gG ks s FERFE RS omE THER
T, HEESEIC AL L TR, i,
SEESEUNAOTECHEETHMEDS 2 BELD
Mot CREFIL £ 4D, T, 1gG ks T 5 EEN
BELFEONCL - CTRIEABBEDHDH T Ldbrol,
Candida ¥ %, # =9, Cladosporium'? & F &, 1gE
fitk, 1gG iz hFhied T T EHEREREE
L, fEGhic X - TR -HELIGLTWA T LA
R E RN,

X hio, BN X - T IgE ki T 5 X EHR
BEETASEE, 1gG fviex T 5 T BEHREAFE
TESENRE - T, DD, [gEHE E BRIGT
%5 1gG Hik & RRIE L W HUE, TR OHIE
PEETAZ EABEI R, SO EEFEHL TV
fodinid, SHBPERSYE-PHELTEHAT
WS EMBEEEZ DN,

Hia A EH & L7mRAST & Candida allergen disc
X ARAST: oo WHBB GRS A b LT,
CNBric & » T Candida iR  §-& & & T\~ % paper
discicit, &7 3 7 EYRSCEATHENES
LTwad, oDz &nb, IgEHigenTrEZEREREE
LT, BT RYESANYE, L &Y,
BES, ALVIHERTFFOILOINRLONERTD
LI EREE I NI,

FESRZT5 ooz, BB TE 520 EEH
HORME MEb-TEkbh, ILEFERE, L
HBHELTVWAZ ENET LV, TOERT, HEYE
MELTHWAZ &R, IhBERLFTELELZLRS,
L2d, Pepys 25 X 51, WMEFRIELERET LT
v Y BBICEVREOHRFEIRODWTERETE LD
T, BERLEEZE AR LGB LAy, L

L, SOHETREGAACHREBELTERTER
v~, Longbotton 521, MiFgEEBC & IgE Sk Xy
TAHEFERENGEET S ERRTEY, Candida OFE
BHEOBRFACIIDEIZERTHLEND S,

1. C. albicans DE¥IZ X - T, IgE ¥k, 1gG Hilk
DT HRIZDOWT S, TORBRFEIGEVIES DR
toht, SEBE LS oD Tz, NUM 1102 2 0%
BrEbLEHONFEYEIILTwi, X-TIRER
*, 1gG HiEZRIET 5B NUM 110xEHE & LTH
WA ENEHREIEZ LN,

2. C. albicans @ IgE Hib o T 2 EEHRIER
THY, I - TEELTVAHEOBRT 2 0H
MR - Tufo, 2l 1gG Hifkimsd 3 5 FERFE
DT HREBETH T, 7, IgE ik T o2 HuE A
BTaraE s, Gtk T 20 E B TADEL
PR - TV ARG FLELR,

Myfanedicn, EEMEVCEEBAFEER S
BEYHE BAREELLVIC, BRYTTHIDHRD
MEMEC LA EBAYESSEEETRER Ah@s
HECREF L LET,

EHUOEFR, FREAKT v A+ —¥2a (B
IEVTRELIL,

I

1) Edge, G., Longbottom, J.L., Tee, R.D. and Pepys
J.: Immunological investigations of Candida
albicans in respiratory disease. Br. J. Clin.
Pharmacol. 4, 303-312, 1977,

2> Edge, G. and Pepys, ].: Antibodies in different
immunoglobulin classes to Candida albicans in
allergic respiratory disease. Clin. Allergy 10,
47-58, 1980,

3> Pepys, J.: “Allergy in Immunological Aspects
of Infectious Diseases” (Ed. by G. Dick), MTP
Press Limited Falcon House Lancaster, Eng-
land, pp. 215-268, 1979.

43 Akiyvama, K., Yui, Y., Shida, T. and Miyamoto,
T.: Relationship between the results of skin,
conjunctival and bronchial tests and RAST
with Candida albicans in patients with asthma.
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6) PEER, LEIEZ, BRE— R &, $J 100 IKEZEEF, BEANER, URER, #asE,

-

HIE, HAFKE, BABE . AXEH, o4
T4 AZIZL B RAST i & KBRS & DRz
BT 5%, .7 v ¥ - DBEK 17, 59-64, 1932,

) FIZRE, (0% & wrkk BHEET =6

B¥Eg—, TABE, &L B mite7va sy
DEFHBET58% — radioimmunoelectro-
phoresis X B\ 7= mite 7 v A ¥ v O RIE DL
T, TvaF— 30, 301-307, 1981,

=8, BEEEX | Candida albicans EER S OF 113 Aukrust, L.: Crossed radioimmunoelectro-
REREFHES BT 20, S8 B8 phoretic studies of distinct allergens in two
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immunosorbent assay, ELISA. III. Quantitation 127 Longbottom, J.L., Brighton, W.D., Edge, G. and

of specific antibodies by enzyme-labeled anti-
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Immunol. 109, 129-135, 1972,

Pepys, J.: Antibodies mediating type 2 skin
reactions of Candida albicans. Clin. Allergy 6,
41-49, 1976,

MEASUREMENT OF IgE AND IgG ANTIBODIES AGAINST
CANDIDA ALBICANS BY RAST AND ELISA,
RESPECTIVELY, USING YEAST CELL
AS SOLID PHASE

Atsuo Urisu, Yasutoshi Hida and Shimpei Torii
Department of Pediatrics, Nagoya University School of Medicine
Hisashi Kondo and Takao Miyata
Department of Pediatrics, Fujita Gakuen University
Yuzuru Kondo
Institute of Medical Mycology, Nagoya University School of Medicine

Candida-specific IgE and IgG antibodies were measured by means of RAST and ELISA, respectively, using yeast
cells of Candida albicans as solid phase. The following results were obtained.

These were some differences in surface antigenic determinants against IgG antibody as well as IgE antibody
among the five strains used. NUM 110 had the greatest variety in antigenic determinants against IgE and IgG an-
tibodies on the surface among the strains we used in this experiments. Accordingly, we used the NUM 110 strain as
solid phase in our subsequent experiments.

The results from 50% RAST and ELISA inhibition test with Candida crude extracts and polysaccharide-rich
fraction showed that major antigens of C. albicans against not only IgE but also IgG antibody were contained in the
different fractions from case to case. These results show that there may be more than one major antigen against IgE
antibody as well as IgG antibody and that the major antigens are varied from patient to patient. In most cases, the
major antigens against IgE and IgG antibodies were found in separate fractions.

There was a close correlation (r=0.735, $<0.005) between the two methods of Candida IgE RAST, that using
paper disc and that using yeast cells as solid phase. It is speculated from this result that components such as protein,
glucoprotein or glucopeptide, including first class amino acid residue, are important as major antigen (s) against IgE
antibody, because first class amino acid residue is essential for the binding to paper disc by cyanogen bromide.
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