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Aspergillus restrictus D7 vy v &L TOE
—Aspergillus fumigatus & DIELFT7 v v EICEET AR —

% ERFESEH R
GHEEIES ILHEE
o A AR AT ST
NIRRT S

TR EE O Aspergillus restricutus I3 EBRBERICSHIHL TV 5, LIAT, EEZSIRET) v o
#B% ¢ radioallergosorbent test (RAST) D#ERH 5, A. restrictus O 7 L L4 > tEh* Aspergillus
fumigatus \ZPE#l§ 2 ATREMA 5 Z & #BS A IC L 1z, AR TIE, RAST #4182 H VT, A
restrictus @ A. fumigatus & BT LIV U HEDORRE 2 B~ A restrictus D7 LA X L TOEBE
ERFILIZ. ThASOEEIC RASTHMERTMEE 7—L L THWS &, MAOY iREHEH T 3 BRI
BELTHBoNT, BROREL 5 2FEHED A. restrictus BIFIE X A. fumigatus RAST (YNB i&{siZ# T
3EREEL THON-BEMRELFER) £80% MU EMEIL1-. £ L T, A. fumigatus BB 2 Btk
A. restrictus RAST ##175%#M#I L 1=, 21z, MBFABE4ICAVEEE, 8HANIL5FT, 2EBHED
A. restrictus UBES VT h b A fumigatus RAST 260%LLEMSIL 1=, AL DRI, 1180 A.
fumigatus RAST BZHIIED 3 5 9 Gih* 2 FELHD A. restrictus 124 RASTBMTH 1= & & & & 12,
A. restrictus & A. fumigatus BIIZHBTP LIV M@ FEHETHZE, #L T, ZOH®BFE7ZLILLY UBSD
213 A. fumigatus DEET LA > D—HET N TV HEEEMIH B ARL TV 5,

WA BEHE R EHTF
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TEERBRLFES LEZLILS, LT, AHRET
WL A. vestrictus D A. fumigatus £ DICET v AV
HORBE Y RASTHHIRABR XA VTHEN, A, res-
trictus D7 VA Y v ELTOREI B LI,

x5 &k

1. HUROEH

(1) Aspergillus restrictus HUJR

A. restrictus 00275 5 0N 004 (W FIERSS R ER %
FrfRfrtE) ORaF% MAOY S (AR - F#HF =+
220g/ 1, B#fE =+ A 5g/ 1, FE¥EA00g/ DR L, 25C
TI3BEBERE L. BERAK XY, glass filter
LU CHEGYRILL, ZEKTHIEESE LK,
ethyl ether CHBilg L7z, Z D Et#% 4 °Co Coca HiH
% (hE 1 D 10W/V) wiE# L, polytron homogen-
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izer (Kinematica, Switzerland) % f\~T 5 7/, [E
BREYIc homogenize L7, £ LT, TOBEKY 4C,
7205ME, stirrer TREAICERL, &L HE(10000 X g,
4°C, 30min)#%, Lg% 4 CoOREKT—BBEH L7,

iz, pore size 0.45ym @ membrane filter (Millipor-

e, Mass.) CTIE:BL, FEHERE, FHKET-27T
TRELI,

(2) Aspergillus fumigatus PR

A. fumigatus NUM11017 (&5 B KZEEFERHES
AR EREEEFRBIIRER oBGEIEEHE
724, FUROERE T CIelE L HEDIRE - 7.

2. BHEDOE

HEHE P 0EEEE T Bio-Rad protein assay kit
(Bio-Rad Laboratories, Calif.) % i\ CTHIE L 7z,

3. Sodium dodecyl sulfate-polyacrylamide gel
electrophoresis (SDS-PAGE)

Laemmli'¥»'#i4 L7 SDS-PAGE =X b, A. res-

trictus 002, 0043 X " A. fumigatus FURICEEh5E
BoSHEY AL, B, EERE 2mg/ml & 725
Y OWMEYRE K CER L, FED sample buffer
(0.0625M Tris-HCl buffer, pH 6.8 ; 2 % SDS ; 20%
glycerol ; 2% 2-mercaptoethanol ;- bromophenol
blue) N x 7o, 5FMAEBLER L, £ LT,
Z DEEHE50u]/lane TOAV- bR, slab gel i se-
parating gel $11214% acrylamide % &ts Tefco gel
(TEF Corporation, Japan) #{#f L7z, KER,
Coomassie brilliant blue (Sigma Chemical Com-
pany, Mo)T, gel HDEH v FEREH LI, i,
EHo4S FE~~—»—& L TMW-SDS-70L kit
(Sigma Chemical Company, Mo) & EhHKD 7
EBoEHA XAV | a-lactalbumin (5 F &14200),
trypsin inhibitor (soybean, 20100), trypsinogen
(24000), carbonic anhydrase (29000), glycer-
aldehyde-3-phosphate dehydrogenase (36000), albu-
min (egg, 45000), albumin (bovine, 66000).

4, XHRME

A. fumigatus %R IGE P H T B EFME
1144k (Table 1) &\ 7o, A. fumigatus %55 IgE 1
iy, TCRBE LAV =N = 20T
v— FFEME L RAST2CTHRIEL, E7 tE—&
H6AZ LB MmEOFHRASTE L H 2 stan-
dard deviations (SD) LLEX & \#&% RAST Bt
LHE LI,

5. A. restrictus ¥ % 1gE Utk O BIE

A. fumigatus L EHE, XV =-L~<g27r7
v— +&EHEE L RAST AVTEAIE L., ks,
EHPRE OEARE X50ug/ml & L, MEFF 4 F
L, ¥, NHRAEME EFHL RIS LRK
DT P -BEOLFELYIBELLTCHY, 2hbD
¥ RASTE X » $2SD b E K & W& % RAST
Bt & HIE LT,

6. RAST ##IxE

A. fumigatus & A. restrictus W& RAST BBtk &7~
MmiE (case 1, 2, 3, 5, 6) *EETOEEEGHET
- MERER L, ACEBEHREYEQREN
0.8, 1.6, 3.2, 6, 12, 24, 50, 100, 200, 400ug/ml
L 7t 5 X 50.01M phosphate buffered saline (pH
7.2, PBOHEM LI, £ LT, 7—MliFERZDOH
BEBRETABCHERLUAE, 47T, IBREH#EL,
RAST fExRIE Lic. i, BEEREH200ug/ml O
A. restrictus 002, 0043 X O° A. fumigatus DHR B
CEAxDIME (case1~8) 4 fZHRL, 47T, 18
BRI B, A. fumigatus RAST %17 >7-, RAST #J
HFITPUE R AL 7o RAST fEic 53 % HUR B o
WX OW U RASTEHOESELELTRLE.

& R

1. BEH& & SV SDS-PAGE

FEOEESET A restrictus 0025310.6%, A.
restrictus 0044313.1%, A. fumigatus 78.3%TH -
.

Fig. 1R+ X 51, SDS-PAGEw X h 7B h
1EBE AV FOBUL A, restrictus 002531874, A. ves-
trictus 0043164, A. fumigatus T KTHo-7z, &
NN 2T, A. restrictus 004 & A. fumigatus O lane
LA EE IS b » TR H— IR E o el 0338
»hh, FRERIE TR TFEA1200~57400, IO
147000 B LLF, #%& T4 786650005 LT fLE
LC\fo, Fie, 2 B#k (strain) @ A. restrictus Wi
6EEOEB AV ¥ (4 FE30000, 35600, 36900,
44000, 69000, 74300) 23 F@L THRE Ehicn, A
rvestrictus & A. fumigatus IIFEFOEE AV FIXER
Hhhishoile,

2. RAST

A. fumigatus ¥ X OY A. restrictus RAST iZ2\u~T
MmiE#HRA, RAST MHIRBREIT - oA, Fig. 2,
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Molecular weight

66000 =

45000 ——
36000 —

29000 ——
24000 ——

20100 =-—

14200 —

1 2 3

Fig. 1. SDS-PAGE of three fungal extracts
after staining with Coomassie brilliant blue. Lane 1,
A. fumigatus ; lane 2, A. restrictus 002 ; lane 3, A.
restrictus 004,

Table 1 Results of RAST to A. fumigatus and two

strains of A. restrictus of all subjects

RAST value(cpm)
Age . R
Case ) A. fumigatus A. restrictus
Strain 002 Strain 004

1 21 1808+ 1228* 902*
2 14 723* 575* 821*
3 17 623* 551* 504*
4 14 478* 123 115
5 8 408* 587* 673*
6 22 295* 199* 205*
7 15 232* 697* 398*
8 15 224+ 195* 207*
9 10 180* 229* 312*
10 14 175* 416* 437+
11 11 171+ 139 175*

RAST values over the mean plus 25D of nonatopic
controls were determined as positive and are indicated by
* in this table. The lowest RAST value defined as positive

was 146¢cpm in A. fumigatus RAST, 160cpm in A. res-

trictus 002 RAST, and 134cpm in A. restrictus 004 RAST.
Total count was approximately 20000cpm per well in
each RAST.
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Fig. 2. Effect of serum dilutions for RAST to A.
SJumigatus (A) and A. restrictus strain 002 (B) and
004 (C) using polyvinyl chloride microplate as a
solid-phase sorbent. A serum pool prepared from
five asthmatic patients with highly positive RAST
to solid-phase antigen was serially diluted, ranging
from 1: 2 to 1: 128 (0O). Sera obtained from four
nonatopics were used as a control, the RAST val-
ues of which were shown as mean+SD ( % ). Total

count was approximately 20000 cpm per well in
each RAST.
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Fig. 4 WRTZTESC TR GBEHEIE L H L7 IgE B E B » 2 5 h (Fig. 3).
F@2EBEEMcBEE L TW5 &2 bRk, 3. RAST ##I3 5
111D A. fumigatus RAST BMEME 2RT A. res- Fig. 4 w32 & <, A. fumigatus RAST & KE
trictus 002, 004 RAST oB#ER T+ % 181.8%, BED A. restrictus 002, 00412 X ©» £ #F h86.6%,

90.9% T#H 7= (Table 1), Fi, A. restrictus DH 81.3% N X ute, 7 A. fumigatus 17 X P&
BRfE, btz hib & A fumigatus D RAST {ED 87.9% TH »7=. A. restrictus 002 RASTZ, A. fumi-

A, restrictus 002 (cga) gatus X 0 74 . 7% 2, A. restrictus 002, 004D
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! e o o
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A. restrictus 002 (cpm) Inhibitor (ng/ml)
ay Fig. 3. Correlation between RAST values of A. Fig. 4. Inhibitions of RAST to A. fumigatus
Sfumigatus and two strains of A. restrictus. The (A), and A. restrictus strain 002 (B) and 004 (O).
number of subjects, which showed positive RAST Three fungal extracts (O, A. fumigatus; ©, A.
to A. fumigatus, was 11. Dotted line represents the restrictus 002; &, A. vestrictus 004) and bovine
lowest RAST value defined as positive. Significance serum albumin (®, Sigma Chemical Company,
is indicated by *»<0.05, **p<0.01. Mo.) were used as an inhibiting antigen.
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1324 Aspergillus restrictus OB 7 v A ¥ v ik

(cpm)
1000 4

800 4 T

600 ]
400 4
200 4
OJ 00!
Case 1 Case 2 Case 3 Case 4
400 1
2001
Case 5 Case 6 Case 7 Case 8

Fig. 5. Inhibitions of A. fumigatus RAST using
individual sera (case 1~8) with positive RAST to
A. fumigatus. Open columns indicate RAST values
uninhibited. Solid columns and two kinds of stip-
pled ones ( A, =P represent RAST values inhib-
ited by A. fumigatus and A. restrictus strain 002 and
004, respectively. Total count was approximately
20000 cpm per well.

MERIZNZENTR.0%, T4.T%TH T, A, res
trictus 004 RAST 123343 % A. fumigatus ® RAST #1I
HIRIXT5.8%TH Y, A. restrictus 002, 004iL%hF
Nn78.0%, 76.0%TH -7,

MEFLXFEINCH IS, A fumigatus 12 X 5 T4
ROFHEILT8.7%, SD X11.0%TH Y, A. restri-
ctus 00213 1 F 1 63.3%, 26.7%, %1, A. restrictus
0041359.4%, 31.1%TH 7. Fig. 5 @RT X 51,
IfMmi&case 2, 3, 5, 6, T\ A. fumigatus RAST
MEIREBR T3, A restrictus BEAEHLR © A, fumi-
gatus WA 2T A RASTHI®I & r L o by, — 4,
& case 4 TE TR DA, restrictus b A. fumi-

gatus RAST2 BB WHHE Lz - 1te, 7, ME
case 1 TIX A. vrestrictus 002 & 004 D A. fumigatus
RAST #IHIZEN L FNT77.8%, 48.0%TH b, B
ISR TDI,

E -

RAST DR, A. fumigatus RAST B iE o
% < MRA. restrictus RAST Bt xR L, WEDORAST
DRI B BIAEBENFET S B O L,
7= IE R e RAST MIHIERER 1%, A. restrictus
ns A. fumigatus RAST %, = LT, A. fumigatus H
A. restrictus RAST @i fIHl4 5 2 L &R LA, %
7o, @« oifiiEx Rtc A, fumigatus RAST #I4IE
BRCi, R Lo miE i A. restrictus w2 X 560% LA
Lo RAST i3 d b, L EDEREM S, A.
vestrictus & A. fumigatus R IB 7 vy v DR
TLTWAHBZE, LT, “OXBE7 VALY VST
A. fumigatus DEET VA LF v DO—EE G A TS
R DD ENB L LT, ZDZ &1, A.
vestrictus D> A. fumigatus 7 v v F — OFERFEBRICE

BICBAS LTS AR R TR E, 4%, A res

trictus D 7T VA v ELTOEKBEZEN S 5 L
BANOLOBRHN IR ALENDLDL Z EXERL T
5,

IHETDEL OB IR D Ric 5 EEM I
KBF7VvArvlEIFETAZEEAZBALMTL T
A, —77, ABOEERCET AR5 Tk,
Aspergillus BzBIL T, FELODR Y, KBF3E
& Karr bO#HELSHC R Ee7ewn, LhL, Zh
LOBEFCThIRBROEEAR AT LAy v
WAL EETNTCHTAREME L RBL T3,

A. restrictus & A. fumigatus ($IEBET VL v
R LTk, SDS-PAGEDEH vV FD A% — vk
Fofel BTz, LT, ThHOEFED
IgE itk L6+ 530 = L — 73S TFRORL S
EALECHFET b0 LEbRSD, TeebH'Wi%, West-
ern blotting 4588 % A\ C A. fumigatus, A. tenuis,
Cladosporium herbarum D 3L 7 v v & v i 5 ¥ 5t
LCWbh, TORELELHSTFEORLAE[A LK
KBt~ TDFETLHAEEEZREBL T 5,
RAST DEMIC AV AVl = -1~ s
V= PICBEAUNDOWE, I IXEE RIS S
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FAVvIERBIEND, ThLOWENKET v
YRS TWATREDEZ OIS, LL,
A. fumigatus DEBEL T VA Y VBN SEESE
TRRESEHASTEIZBEDLRLZIOLEEZ bR TE
h, BEEDLS, BORIESTEDH 52, Western
blotting T A. fumigatus & A. restrictus D7 Vv 5
VAV EEBRHELLED, WThoTrvarvaviEg
SLRERNDAAT B & 2 bbb separating gel D L
iz —%% 3+ % nitrocellulose membrane LT Rv-72
Bichote (RER).

A. restrictus 002 L 004iL A OHNE, BEE, KT
BRI EV RS, ROEHESE, SDS-PAGE &
HAAv FoEELFE—Tl ko7, £ LT, RAST
2 RAST M4IRBR T L7c7 v Ay viEd $05E
Eh—BHE LR sl TOX S REKEEO 7 v
Ny v D E R Alternaria  alternata’™, A.
fumigatus'®, Candida albicans'®, C. hevbarum®® s
ETHhHEINTED, A—DOEESFHOS L TH,
BRI -TAEBTORENRAD I EHXBERLTY
5, ¥, PURMFROFHE EoZERLERMGTOE
ODER K ENFEKETE I % batch-to-batch
variation'® %, BRI 7 vy v kD ERITEEG A
L BERTLBbDEEbhS, ERAROIFHIC
HicoTIL, BEESEETURMEFEYREICERT
HOHLBERD DN, ThEFTRie BcEkREH
5L EBEETHDH,

BEisedich, ARROEESY 5 X THEEE (K
B E LA EBREEFHNEHERZE S —DHE,
Zh B RFEETFEHEEEN R E P REBERCH
HELET.

X B
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ALLERGENIC RELATIONSHIPS BETWEEN ASPERGILLUS RESTRICTUS
AND ASPERGILLUS FUMIGATUS DETERMINED BY
RADIOALLERGOSORBENT TEST INHIBITION

Tatsuo Sakamoto, Komei Ito, Masanori Yamada and Shimpei Torii
Department of Pediatrics, Nagoya University School of Medicine

Yoshio Matsuda
Public Health Research Institute of Kobe City

Recently Aspergillus restrictus, a species of osmophilic fungi, has been found to be widely distributed in our
inhabited environment. The authors reported previously that the prevalence of hypersensitivity to this fungal
species determined by skin prick test and radioallergosorbent test (RAST) was comparable with that to Aspergillus
Sfumigatus. In this study, the allergenic relationships between the two fungi were examined by RAST and RAST
inhibition tests in which A. restrictus extracts prepared from mycelial mats of two different strains cultured in
M40Y liquid medium and A. fumigatus, one made from a mycelial mat cultured in YNB liquid medium containing
3% sucrose, were used. In the RAST inhibition tests using a serum pool obtained from five patients with highly
positive RAST to these species, the two extracts of A. restrictus inhibited RAST to A. fumigatus by over 80%, and A.
Sfumigatus extract inhibited RAST to the two strains of A. restrictus by approximately 75%. In A. fumigatus RAST
inhibition tests using individual sera with positive A. fumigatus RAST, a strong inhibition (>60%) elicited by each
extract of A. restrictus was observed in 5 of 8 sera tested. In RAST, nine of 11 serum samples with positive RAST to
A. fumigatus showed positive RAST to both strains of A. restrictus. There was a significant correlation between the
RAST values of the two fungal species. These results give evidence of the presence of shared allergenic components
between the two fungi, and indicate that these components may contain part of major allergens of A. fumigatus.
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