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SEROLOGICAL DIAGNOSIS OF PULMONARY ASPERGILLOSIS

—— Measurement of IgG—, IgM— and IgA— antibodies against
Aspergillus fumigatus by means of ELISA —

Hideaki NINOMIYA, Susumu HARADA * | Yasuko HARADA,
Masahiro TAKAMOTO, Tsuneo ISHIBASHI
and Atsushi SHINODA

(Received for publication July 24, 1989)

Serological diagnosis plays an important role in the diagnosis of pulmonary
aspergillosis, however, precipitation—in—gel test is neither sensitive nor quantitative.
Recently, several investigators have used the ELISA technique for the detection of
antibodies against Aspergillus fumigatus and reported the usefulness of this method.

In this report, we measured IgG—, IgM—, and IgA— antibody titers against Aspergillus
fumigatus by means of ELISA in sera from patients with several different lung diseases
including pulmonary aspergillosis.

The results obtained were as follows :

1) Measurement of IgG-antibody titers was most useful for the diagnosis of
pulmonary aspergillosis.

2) Measurement of IgG—antibody titers was more sensitive than precipitation—in—gel
test.

3) IgG—antibody titer was quantitative and reflected the clinical course of pulmonary
aspergillosis.

* From the National Ohmuta Hospital Tachibana 1044—1, Ohmuta, Fukuoka 837 Japan.
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Aspergillus fumigatus (A. fumigatus) 3, fifi 7
ZANNVFD -2, TULF-HGEXH7T 2L
Z fiE (allergic bronchopulmonary aspergillosis,
ABPA) K EDRIEDIFN L5 2 R TH 5, i 7 R~
VENVZIEDBWITIZ T RSV F N 2 EMIT 2 2 &
BETH DD, ZOMHRRIERY TH5, LrbERK
HPHIEIEFI DS EARTH 2, LIch - TIBR O 7 2
AOVFE L ZGUR DR AS, ARE OB W RS E
HbH, TNET A fumigatus (KT 3 PLEHLIA DM
EPTTONTE I, BHRALEEL, ERikcsZ L
WEEDbN B, B radioimmunoassay (RIA)? ™%
% enzyme-linked immunosorbent assay (ELI-
SAYPTI T X D BT AL fumigatus Filk AR 25 A
MIEESNTV B0, RKEHO—KLIcEE->TE LT,
S S IRFEPSBELEONE, bhibhid, ELISA I
X0 A fumigatus \< X3 2R REUAE, 1gG, IgM,
IgADEGET 0T Y v 5 ZBITHEL, # 02
HI RIS S WTRET L e 0 THIEE T 3,

MR EFE

.o =
fili7 2~ ¥o—< 28, ABPA2I, MikiHIE 29
B, JEETTEREAE 7, EBMHESELR 4B, [EX

Absorbance (at 492 nm)

Wi 5 B, fEEE 28 Bl 113 Bl & 5d5 & L e,

2. ELISA it & 3 IgG HL7 A~ L ¥ v 2 A HIE

O Fi : Al fumigatus BFEEHERA (BEES) %
AL 72,

@ BMEREMDUAL XUET  BERERIUAIR, Bl
M-IgG 7 A Y 7 x AT 7 & — LY FHA (SIG
MA Lot. #114F—8836), $it F —IgM 7 A% ) 7 4+ %
7.7 ¥ —EEGEkY 5k (ZYMED Lab. Lot. #61110),
LEb-IgA T H Y 7427 7 45— €RE#H Y £k
(ZYMED Lab. Lot. #61015) Z i L 7z, & p—
=hE 7= YEBRTH MY Y A FIDEREE, Lot. #
LAGI732) AfHH L7,

® PiJH @ Coating : A. fumigatus % % 0.1M
Bicarbonate Buffer (pH 9.7) <& f# L 50 ug/ml @
REEICHEE LI, 968127 07 L — b D¥ENHD well
I OHRBEK %, B0 OH¥S0 well Ik e LT
0.1M Bicarbonate Buffer # 0.1ml 4 >4 L 720
37° C {HIREN T 90 431, = DHRZEE T—HHE L 7244,
washing solution T#E# L 7. &Iz, JEFRM G,
IgA, IgM OWE % <12, 0.1%€5F ik (0.1N
Tris—HCI Buffer (pH 8.1) & f#) % 5™ L,
37° CHEIEA T 90 /A REFE U 7214, Beid LA L 72,

@ PUAM O RE : WERINAT 13, TR,
IgG L7 2~ F v 2 GUAMRE DB 13, 0.IN Tris
—HCI Buffer (pH 8.1) €T 100545 6,400 {5 & <

Absorbance = A+ B log (Serum Dilution)

2.0 2.5

log (Serum Dilution)

3.5 A 4.0

Antibody Titer

Fig. 1. Method for Calculating Antibody Titer
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Fig. 2. Specific IgG Antibody against Aspergillus

fumigatus by ELISA

Horizontal bars represent mean+SD values.

* . p<0.005

T.B. : pulmonary tuberculosis C.B. :

chronic bronchitis

A.M. : atypical mycobacteriosis

4 BeBE A RERRAEITO, IgM, IgA 7 2 <=V F L 24
IRMGHE OBRIIE, 10450 5 640 15 & THRBEIT - 720
Z D4 B L 7 BRINTE %, coating A D well
EXED well 1284 0. 1ml F*2HFAL, 37°CIHIEME
PIC 90y R ER B R PE7E L 7o RIS, 5% BSA fn0.1
N Tris—HCI Buffer (pH 8.1) T T 500 f5 i 7R L 72
BN 7 e 70 vHiRER%E 0. lml F2EAL,
37°C lEiRIEMIC 60 s filEhE L 7o BB L7, £ D14,
0.1M Bicarbonate Buffer (pH 9.7) i T&Ef# L 72
0.0066M/] DEED p—=to 7=y YEEZF )
v ARBERKEE 0. 1ml ¢ oMA, FiET 20 HRRIG
SE%, 2N NaOH 0.1 ml 2% well iIZiNL T
BEEESE, X=Y Y7 ELISA Yo+ .y 4 —1IXT
492 nm DWSEEEZRIE L 7o IERFEM 1gG, IgA, IgM

D DR A 15 472, PiE% coating L 72 well
EXHHB D well DR NEDEEID, BTEFERETOR
RMEOERE & U e, PiiRMioR i, IlARS™ ok
HESEICLTFig. 1 ©Z&L, xBTS O
¥, yENCOREE 7oy b LA ERR L 72, ZOHE
BBy X0, WHE=A+Bxlog (MEFWRMER) O
2RV, BObE 0.1 oMo MERPEROMNEE, 20
BERIMAE OBUAM & Uco B/NEREERICBV TS, &
JEEES 0.1 LL N T » I AEBI D HUAM L, 7 DR/NERR
fERoXE, 805 IgG, IgM, IgA L7 2 <L F v
2RS4 2, 1, 1&LUTHIMLEAIT-> 72, %
T PUAMRIE OBRICIE, &7V — b & ICHURMmRGE &
et oWBIME 2B X, 7L — Mok 55 v +410
BLUTNTH B EAMERL T,

_9_
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Fig. 3. Specific IgM Antibody against Aspergillus

fumigatus by ELISA

Horizontal bars represent mean* SD values.

*: P<0.005

3. BT RRNVFE LR IVHIERERIG

BEELE A fumigatus BAEH K 10mg/ml %
HiE & L, Ouchterlony #1C T A. fumigatus (25}
T B IREBLAE RIE L 7o

4. HRETHALER

BB OPUAMEDZEDRIE R, student D t REIC &L »
1o

& S

1. IgG Hi7 & v F v ZHUAf

7 2_VF¥Fo—<EBEHD [gGRTARVFIVR
PoAfl (CFH + EHER% 133.9810.80 T, MifEikiE
EB (2.24%0.37), FEERHIMEERER (220
0.30), tBM-SELREER (2.12+0.25), EENBE
B (2.02%0.18) L THEEIE L (P<0.005),
ABPA2 BT HEMETH - 72 (Fig. 2)o HUAMAS 3.0
DIEABHEETEE, BHRIMT 2 V¥ o —<BH
B, ABPA BEBTIZ100 %<, Hiksks< 29 #1451

D BB, OBETIZ 0% TdH - 72, sensitivity (¥ 100
%, specificity 13 98.7%TH »to Ffz, IgGHLT A
~OVF U Z A & R IgG EORICHEBER A 5
NnNign -t

2. IgM 7 2 ~0L ¥ L 2 HifkdA

Fig. 3R L&k S, 7 2~ ¥o—<EBHEH
D IgM B 7 2 <V F NV 2RI 2.4220.64 T, IEH
WHEER (1.45+0.46) K0 HFEICE S, ABPA2HI
THEETH oo Lo LT 2~V ZIE & EH
BB OTUAMM D overlap R ED - 7,

3. IgA HL7 R ~LF L 2Bk

fi72RVEo—<BHERD IgA T ARVF VR
Foikifild 2.29+0.51 <, IEHEERE (1.27+0.37
F0EBECEL, ABPA2BITHEMETH o LD
U, 7 R~V 301 ZE & IE3% 3 3 B 0 HUAM O
overlap K& -7 (Fig. 4o

4. IgGH T A~ F N 25U (ELISA) L7

Z AL F )V R PEREBUA D HE
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Aspergilloma
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Fig. 4. Specific IgA Antibody against Aspergillus
fumigatus by ELISA

Horizontai bars represent mean+ SD values.

*: P< 0.005

BT RV F )V ZLEFURDIBIERIL, fli7 2~V F
o —<HRE60.7% (284t 17 HIGHE), ABPA &
BEEES0 % QI 1 BIRGH), EEXTBE 0% (28 fila
BIRatE) <db - 1o,

specificity 13 100 % T & » 7o #%, sensitivity (& 60
% EA&I» 5 T, Fig. 5 Tld, fi7 AWV Fo—-—<&
ABPA BEB %, HWBROUABHE (841 LM
A28 I T, IgG BT R~V F L ZFUAM % g
Utco TERETUARGIERE & IRHERHIE, [gGHIT A~
WV ZGLRAH THIE I overlap 9" AAEFIM R S Ntz b8,
PGBt L v ST 0, B IgG 7
R ARV F )Y AGUAM D + R 1 4. 531,35 T,
FaMEBE 3.4940. 24 KV ARICEMEER L 720

5. IgG L7 A F N RFUAM & [gM B X T IgA

PLT R~V F IV AFURM O R

Fig. 6 1 IgG #i7 2 =V ¥ v 2 kil & IgM 17
A AV F OV ZFUAMBOMBE, Fig. 71 [gG L7 ARV
FUZFUAM & IgA FL7 2~V F L 2 BLAMG O MBI &

AU, EBOLHLMIMHEBIIRE S NI -t
6.7 2RV Fo—<vEBECBT L [gGHT AR
VIV ZRGUAME O HERS & AR
Fig. 8 Bfifi 7 2 < ¥ o — < BEDOHEKLE L 1gG
PLT ANV F N ZGUAMMOBR TH 2, £ FIED T 2~
WED - TREOHELEBITIGGH T A RIVF V2R
DU 3 5. 38 2> SR 2 D L, RETHEEHTIE 3. 76
L8 ot IREEPIR, 4RO TS BESIEE LERT
%<&, U560 & ERL, 2ok, £ALEEICH fungus
ball X L TV - 7o —F, L7 2~ F N 21k
ki, FRPEICEETH - 7,
7. ABPA BEICEBIF 3 [gG L7 2R F L 2HiHEK
DO HERS & FER R
Fig.9 {3 ABPA BEOHKZEB & IgG 7 2~V
FURGAMOBIRTH 5, 198749 o, WK
EOHEBAERE, WL v by BRI TR S
BB L fons, T 0%, WEERIEMRE, WESEIT N1 %
7y — 2, 7L v ERRKIE (dual reaction)
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Fig. 5. Comparison of IgG Antibody Titers against A. fumigatus
between Precipitation-in-gel Test Positive Cases and Negative Cases

in Pulmonary Aspergillosis.

Horizontal bars represent mean+ SD values.

*P<0.02

2 C ABPA E2MTL, 12 HRDEIERE R0 A FIT
CHBBLEE A, FRBWENR SN, IgGILT
Z~OLF L Z PRI, (RT3, 87 LEfETH - 1A,
BRI LA EE & b, REE—HLT, 19884 2
H 268 3 20 F &P LEMEMAL . BRIgE
(RIST) FiaHE & & bITIET LAds, JL7 A~vFv
2 IgE $iik (RAST score) 13, BRIk E B2 T
AR RSN o e F LT 2~V F 0 ZRBBUA
AP IR TH - T,

% =

Hommel &'V 78 ELISA IC & 27 2 =L ¥V 24
RO RIE I > WTHE L TLIE, ELISA LT A
~OVE NV ZFUROBRESRE &N, T OBHIE MY
W xNTW5, ELISA 213, sensitivity WENT
W5, BESERETEEY, RESLENLMTH D,
HORERA I, BREDEFNS S, L L, mHKE
% specificity I HifiD H b, SPREMTFEPRHR

RO HEGRIT - T A, —REIICERLICRE-
TV,

7 2~ F L ZIEOBWICE VT, MFEHOFT A
SOV F L ZGAOBRIT IEEE S EI% 59, ELISA &
OERPEEN S, £IT, ELISAEICLD IgG,
IgM, IgA OB HEs 07 ) v 7 7 ZFNHT A<V F
VRBUAM ARG L, 7 oF M, FEA oS
SWTHE LFo ELISA HEO#S TH 2 ML ED,
D HEE DS & T & 3 & O BHEMHRHERD 2
FikE LT, ARSI 6 BRI R A, Bt
B - AR IR O B A E AR L Y E 2 — 7 —LH
L CI7 o Yk A ke 5 5EE0Y AE LTV 5,
bhbhd, OHEESEICL T4 BRI
WA A B Lo, MIERE RO BEEEZ RS 5720,
KFL— b T &G E B O THAM AR L2 L
A, T EIG 10 BUATECHERESE SN,

M. Huizinga 5 ' 1§, BHKELRE LT 2~V
U ZIEPA DBEEB T IgG LT A~V F L 2 UKD
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Fig. 6. Mutual Relation between IgG Antibody Titers
and IgM Antibody Titers against A. fumigatus
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EARLTwEE2HELTVE, UL, IgGHT
R AV F U 2GR MRIE DBWHIE AR L2 h
F TOWETIR, MWRETOUENAR+LTHY, W7
R AV F N RGURGHE DRI ICBR L T, MiERIcB T 3
biAliz+HcREd 2 BN S 3 LEbNh B, £T T,
fifi 7 &~V F v ZAEDIA DIGHERTR BRI D W T S RETL
foo PLT 2RV F IV 1gG Piiflins 2 LIE 2k & 3
% &, IASHGIE 29 ik 9 #1 (31 %), FEERIGIBEREIAE
TR 3H] (43 %), 1EMEKE K 14 FIdh 351 (21 %),
KUE g E 5 Bk 1B (20 %) &g E 28 Bk 2 fl
(1%) WWHNFEOEE B A SNz, Th5OEHEE
KB BT ARVENARADOERICSO VTR, 4%
S L ITHRETOMEND B EBbh b,

AR TRVUAGEDOHIEE 3.0 LLEL POEDITHE
T2IEICED, M7 RARVEVRIEEE LTRIELE S

DEMREBTHEMD EFL T2 60513 -2 &K
B35 EINTE, sensitivity 1 100 %D F £ specifi-
city  98.7T% L E< 1 - 1co DL EDFERDL S ELISA
i &k B IgG P T 2 <V F v AGUAMDRAIE I}, sen-
sitivity, specificity & bIcBENTH D, LWHIHEHME
BEBROTEWEEZ S,

eI BYYE DI WIS WIS 3 1 B PR D JIE T3,
IgG itk L 0 IgM Filk OB BRI LR T 2 2 &M%
Vo £2TIgMBLT X <VFLRFUKIZD VT b#E
Utzhs, SEIDORIETIRIT R <V F VR &E@EET
DYLAM D overlap A X <, ZUWHIERMEIZEV &
EZboNl, WAL, RIAIRKZHET, IgMiL7
R AV FE IV RGUEDS, REAMBERICSH 2EE EH L
TVBAHEMEDNH 5 T EEWED LTWAER, bhbh
DFERbZNIT—HT 5 bDTH -7, M. Huizinga
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1981 11982 ' 11983 ! 1 1984 ' 11985

Nov.6 Feb. 5 Aug. 18 Jan. 17 Dec. 12 May 17 Sep. 7 Jun 1
Chest X-ray
ESR
(1hr) 140 82 40 36 150 154 134 138
Therapy = roimg 70 )| [ 5FC 3000mg PO

[Amphotericin B (Inhalation) 1 [ Amphotericin B (Inhalation)

Precipitation-in-gel test

(+) (+) ) (+) ) (+) (+) (+)
IgG antibody titer against A. fumigatus (ELISA)
6.01
5.0t
4.01

T RS

Fig. 8. Mutual Relation between the Clinical Course of Pulmonary
Aspergilloma and IgG Antibody Titer against A. fumigatus

11987 l

' 119838 ' ' '
Sep. 9 Nov. 5 Dec. 4 Jan. 13 Feb. 17 Mar. 23 Apr. 7
Chest X-ray
S ) ; C’; 1 1
¥
f
ik . .
WBC (Eo%) 7100 (12) 5200 (17) 4200 (15) 4900 (2) 4800 (2) 6900 (1)
ESR (1h) 4 10 10 7 3
T
Therapy 5 FC 4500mg :03’3%
m,
PSL ZSEng 20mg 15mg 10mg
IgE 2517 2260 1507 1358
TgE RAST
Aspergillus score 2 2 2 2
Precipitation-in-gel test =) =)

1gG antibody titer against A. fumigatus (ELISA)

Fig. 9. Mutual Relation between the Clinical Course of ABPA and IgG
Antibody Titer against A. fumigatus
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5" ik, ELISAEIC TRIE L 72 IgA L7 2 ~u v
2L, 7 2 <v¥Fo—<, ABPA THREEX
DLLABMETH > EHE LTV BH, bhbnojl
ETRM7 2 VvFo—=, ABPAT, REELVE
BIEETH oo LAL, IgART 2 ¥ 25
IRATG WA 7 R~V F v ZAE &REERIC overlap MR
5h, IgG LT 2 RV F v 2R L~BETE
H%BEEZ NI, PED LS, IgG, IgM, IgA
W7 2RVFVRFEOR TR, IgG HEBRGEN
Wi,

ELISA B2 & 3 [gG 57 2 ~0L L 2 Bk O RIE 13,
PLT ARV F IV R EBEGUA & L TE sensitivity T,
specificity D THHE SR OVWREEREEZ Shi, ik
Bk Fic IgG Hiik™ & & T 545, Henk F.
Kauffman 5 ® 13, IgG i 7 2 < F v 2 HiikAf
(ELISA) LHi7 2= F )V R LG & O i ik
NHEADONB I EEREL TS, Alternarial®? £
Thermophilic actinomycetes'® I BV T &, [HHED
BHEDPSHEI N TV S, bhbNORKE TR, Rk
FHERE D IgG L7 R v v 2 Gk, BRIk
NTHEICEL, MREOHKEIZEHEBEL 7,

fiti 7 2~V F U ZAE O EEREGE & IgG L7 X RV F
W ZGUEM & DRRIC DWW TS, Rosenberg 59 H&
UKL S 1E, RIAIC X DR IgE, $RM IgE bk
fli& & iz, RN IgG fiikiliss ABPA OF#Ic—
BT 5EMEL TV D, AFED ABPA OfEfITH, IgG
PUT R~V F U 2GR B < ERREE MBI L, RIA
KL BHEE—HBL TV, M7 2 V¥ —20
EFITH, IgGH T R <=L ¥ 0 X PR & BEERE &
OHGREFE N LTS, [gGHT 2~V F L 2B
i3, ZORBIT—HLTHERL, Lrd 7 s5EDEER
ELIPRSNRWPE» S ER L, 2ok, IgG
PL7 2RV F v ZGUAMICEERESE D, ABPA ©
ABOTHT7T AV F o —<vTHRBEXML, HHEH
ROYE, BEREBOBEICERHTS -1,

F oMY v b 4 v AT RCT fungus ball OERKIZ S
, 75 FRBEREDIED S EED, IR
HWTH B0 IgG T 2V FE L ZIFUKMED FHES S 5
nit, fiv2A~v¥o-—<giLBbhsiET, HE
HH ORI DI L ~ b 7 viTRo%E, IgG i
T ROV F OV ZGUAM OREMHEAL R S N F TR A RRER L
TW3, ZOLHIC ELISALIC & 5 [gGHLT 2 ~w
FURPUADRIFEIZ, fungus ball DIEELIETO F A,
fifi 7 R~V F L RIEEBWITE D EREMAERET 5 b0
LEZ NG,

TARVEFNRG, NCEEBIMEEEELTHEET
Hbo TARVENLZRAFNPEE LTEHT % K8
SR, EEEMERASIEC 5 2 RECHSNA TV B,
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Wb w3 ABPA i, IgEbifAE [gG A% ELET S
GIERISHRE E SN TV 3D, Ml cHERE I E

T OEARIERNFE D 5N surface infection DFEAH & 32
B b B, T DA ELISA #IC & 5 [gG HADINE b
JREE - L, TOERMENED SN, TARLVF L
R ISHARNTEGES 5 B OBRGL 3 IR D mycetoma
(aspergilloma) &, i ABSFLFIcbHERL S
% invasive aspergillosis @ i & % & 5, chronic
infection T& % aspergilloma 281 2 HiAHIEDH
FAMERRIRD & 5 ITHlD TE WV, —7F, invasive arper-
gillosis ($ERHIFIOMWVEELILEICE I 5 terminal
infection & L THEH L, Z0ARIZHIIZEA S HR
TOWEWHETH 5P, TS invasive aspergil-
losis THURZWI M HIK 2 00 & 5 A BRI 2t 72 V0,

# B

ELISA BEIC & 3807 2 ~0vF IV ZHURME D HIEIC & -
TUNOBESR SN,

1) IgG, IgM, IgA ko3, sensitivity, spe-
cificity & i IgG AR bEN TV,

2) IgGH 7 2 =W F L 2 FAMORE R, LM
AL D b sensitivity 258 {, specificity DETHH 5
MOWENIREELEEZ SN,
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ML, ERMENSZEEZ SN,

CDHRXDEE I 63 BFRFRRRITTHRE L
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