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% 2 ABPM DX FIHE

HICREBH ERET ) LEIH S, FOATT
A FERALE L, #SEHOPEREIE(E itra-
conazole & Fi\v: 5 %%, IL4E 1L voriconazole &
AbLNTWwAE)Z2HWL, KRERREESLSE
(IDSA) Tl itraconazole L BEOAF T4 FHED
BFR B ICHEIE S T 279, JLEHHEZ
WO E TR 5%, @PICLELR DD ETDN
TR EHE L, BRI T itraconazole D# A
DWW TIORENE ERRER Tl v, AR T T
4 FEICSO) DRI LT +0ERE, %€
IS L CRALERES 5.

ZOMOEEICL 5 ABPM

TARNVENALSOHEEZ L 5 ABPM & L
THEEN TV BENZIFE IS ), EREE
& LTk Curvularia, Bipolaris, Cladosporium
o 2BEAENS {, FOM Penicillium,
Candida 7 ¥ ORENH B (F2). £OLh TR
4.8 commune (1% Ay r)AHIM
TH v, bbbt 1994 £ EY L TRE,
WEFPEGEICHEMLTEY, HEEbILbLO
TERE TR EHZT THER 10~20 Bl T Vi
M AH, BBEENIEICREATEEAEICLA
ABPM O#i&E R v—7, BIHECTELOR
BEETH AFS(T V¥ MR EERIE © al-
lergic fungal sinusitis) D#EH X B Lo TH W,
PLF, ABPM OfFERE LT, S commune I X
% ABPM ICHI L CHERLT 5.

B2 AbENALHICEET S ALY T Y ¥ (Schizo-
Dphyilm commune)

1. #& - &

S. commune EETLHETE (VbR EF /)0
—fTH Y, BMEOHIEZ RV EogHhT
BEL, DIRETREEZLOFT bARL & THE
KRBZENTER(E2). L PDEHFDDHV
WD S Cw 3 BIEET R LMD TH %
{, &HW & Coprinopsis cinerea(Hormographiella
aspergillate) FG o v rvye v asyrirl,
IBEOHBICELR TS, KEaE S
commune 2 X BSDTHBL, REIIHEELTD
BRENCRFERO LW CEL2RED D
Z—RBRTBLETITHE D), £FE
BroTnb I EFREEBIZEL {EboTi
WEHER IS X % contamination & LT ST
LS HarEy. B, EfoREsEnL
LEHELT, TRETTANF VAR &
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B3 FREEER L Schizophyllon commune O
Qs —

BECTFERZER SIS & E0E
T, —BELEECALNAILRELAY R, T
EEREBBE Lo EBOS {8, B Lcnm
BRTWELEROND, (TRAEHFESEE
vy —HP ABBRSEFEFY Y~ Y)

et

B4 8 commune 1255 ABPM’@}:}@%C&‘ Eﬁ
PRI R PR R SRR RO b b,

LCHBENC X4, ELLARShAE
ot bA—REELLND.

2. IR, BEMER, BEE

FIEDREIR, FTRIGEED ABPA XML T
VB, ABPA IS EIEROBELHINS
{, BAEIMBLEDLEWEMADLLL ALK
%. ABPA LEHOWEHEREE (R 49 ma T
EOBW, BHEOADHALNDEIETHES SRS
v, REIRHBRFICL AREIIZIENEE
BB bhb(H5). 2B, ABPANIELAL
WEABOLVOIT LT, S commune 2L b
ABPM TIHHEN EOTEIZE W E v ) HEN
HoHY,
PWIRREORE - FEICL 598, EE, ¥
B AEOBBFTRE o/, BE -FEET
i, —BIEESLLRREORZLTIAN, &

s S caf?zmaﬁe el Y ABPM 5"3‘:{% AL
mucoid impaction

, B8 S commune DWH

HIEETHO 2 A RSB R »TA0ER
(clamp connection : KZ&E) # A b4 5. Spicula
(INEEN S AHLNE, (TEREAWESEREL
¥ HP AEHRSEF+IY—-1 1)

BT ARVEVAD LS ICBBENLEEIE
NIV T, FTREBLEDOTTCEBA
LRETABEIWKUITHE. BhT(bEds
BETTBEENICLEI ZLETHRTHL
(X6), HEET2L:DICIHFELFEEA(F/ )
ORED, HEVERERBESLEE RS-0,
ERICGHEFRR b 2 &%, 272
L, BEFEFOEREILTBEENTRETE
LanI 2L TBLEFD L. Hifil
FBIGEESER AN RFORRIEYEIIHT 5
Fifk % ELISAETHRET230TH Y, B4
LEBBEERL 25, AROREPLHANERY
Thd TFEREEHESHEL Y ¥ — (attpy/
clinical-r.pf.chiba-u.jp/lab-examination.html) iZ
TH->Twa,

3. - T

TRIEITIT itraconazole B E LHBERED
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R7 S commune DEERER D O Bk S - BEORLE

4
H Ni\‘ | H qu | H 'TN?
=0 o]

o O ) .
/Y1) oLz (E-2) anLz=y

(RIEHE) (Z-2) (3, BIEHE)

0

adp ©

O H g O

12T dF 2 (4) NIT LR (5)

MRV SN2 25, KEIZBITAHEREDE
AREREIREICL o THrR YV REL-TWA, £
FTIEREIHERTFORELRED ) —= v
PE—T, ThEZTTERIBEERTIHEEGDLH
5, WHELZZELSCRZATH LIZLIEFERT A2
HEBEICEBBEZIT).

ABPM DR

1. ABPA ORI

ABPM OFEFEBFICHE L TRRZCAHDOH
BEVL DD, FOEHITid ABPA THRHRL
BRshTwa, AT, BEREL22END
OWE L AR MIOBENLREBEZMOTHH
BELTWwREEZLNTWS, TANRIVEILA
OHE, WICHRTHIERL L TL, MoRE
{, MREZ~MRETCHETELRFOVAX
2~337uv), HOEETHHEHEEDOD
5 IEHYE (gliotoxin 125« X L5 mycotoxin,
protease, phospholipase %2 &), REELEM
(glucan, chitin 2 &) R EFETLND, —F,
A2 MIOKRBRZEMHRFELLTEIMHECELT
HLA-DR2, DR5, ¥ 7z SP-A, TLR9, IL-15,
TNFa 2 &, A \WIZERERMEEICBITS IL-
0% L, #Hr2BEFSRCETLIHREND S
b DDORRA L JAHE VI, L rDOBF TR
ZHOBEVEZ MIRA SN -EEES (i
F)IEMREORBERICHET S, BFIETD
AL LBARICTEREEZER LOOMRLIFD 5
BT, ThITH LT Th2 BALOREREH
72685, ZoLEHAEORVTWMAE
EENBHZEIZLY, BELTELHAPRER

I trap Eh, S FDRBORKENICH AR
s hTn . KEOBRIEERREIIRIC
1% check valve DBEF MG LTwaEEZ LN
b, [REZEPRLE LLTFERRESERCREOE
TR IFh Bk IC e, RESIBORE, K
JEDBIEN S, MOBHELNEETT S, JEN
DEICN o 7Bk & BB ORESTHEIC BT
BPAFEREIC L ) /RE X OMERNFIE (bron-
chocentric granuloma ; BCG) 3R Sh 5. EHik
Bz l, ERL22EHIIRENTHLEE
I TRE, EREBRITITWBIIL»hboTRE
FTRECHEBRICEATIILZIZLALE Y,
ABPM %7 L v ¥ — MR & IEEIE & DB FH
BIZHBEENEDEIDDTHS,

2. S. commune \Z& 3 ABPM DRI
FEFIDZ D P b 5T S, commune \Z& 5
ABPM OFBERFICHL T+ 2 MRTHS
hTBLT, B, KA MIEDZORFICHEL
TRAEDELE ., S, commune (I RIERIEH]
LLTabhay =745 v 0FEHT DY, £
DEAW IR A RAEYEEEZ O LR S
TWwiz, BE, RECHEIEAR, S commune
DEETHELTYVILAZVFELDETHL
TS BWEOHEEFHASLPE R TETY
5, YVaA=VIiZABPMORBEI Y GEESh
7= S. commune DEFEEN O vV TROBFEL
ELIIHBIALEWEL LTHEBEIALIDTD
29 BOMAEYVIALZVOBIBISHET
oA Ly IVRBOBREERRLBE S,
FaDARY PUVSFICEYVRT, Z-21TRT &
JBEFRESRL, VAL VIR 2T R



774 MRLfE - 62585 - 201448 A

VAVFY) 4 Fuxs v /)y UyBEZE
BEENMLTRELLBELREShIZEY V)
) UHRER AT ARARMIKRER L L, B
EINTWBHITBER ., TERZEEFERE
REBRALEFRECIEINE T, Y2 ke
MOEREZHRELTBY, ZOHMEOBEEL
TV ALy OEERIRELRIE L.

YVIALZVEERTAICHIY, HICZER
EOREEBRRIMEL 2oz, ThbbHEEH
7222 DBEIIMABRMTENETH S E-2 08
EHEZONIPREIN TV LTI »ho1%
DELLTHDPPELRBIIFARN L Do
2. bhibhid T E-2 2{LEARLABZFD
BT — Y RRRME —B L adrol. EhFE
ILEME20BRE 7YY —F—HhTHEHALLZE
TREL TV IAKRESITHL, Z0BE%:
XBERBMCLVRELALLIAZEHKEGD
B PRI o/~ Z2-2ThHol. LHLZ2D
BT bRRY L I TER TV,
Z0%, bhbhIXRAMZzEBEL- V-7
LEETEY, EOYVar= v OEERERLE
WL BRT—FORELZITY, FilkdyV
TAZVOHEEG, BEHEE BNICEEYE
Wiz Bk VoA roBEBIITERIRATY
HLEERPS 1 TETER SN, ZOBET—
FIIRARPOBEBTFT— ¥ LRI —FK L. A%
ENYVaAZ VIZEEVRD S Hela AR ICH
LARREEE2R L7228 1Cx 15.2uM), ¥ /Y
VEBEEZAETAE2REERERES Do
129, BEQOLIAYIIAZUHS, commune
2k % ABPM ORERFLEIEZONT, &5
CERWEOBFRHENLETH 7Y, FBFICHE
BMENALEHORIPTIR VNI TSI VR ¥ (5)
HULEIEYE, PUESEN, PUERENE, PRER
W EEBRLEDFEREERTLHESATNS,
LSBTV ALY PNORFOVERIZOWTY
ABPM ¢ DBEZRLTFETH 5.

BbUIC

ABPM IZoWTIRZDER, ¥F, HwEEL
EOEBRPLTOHLNIIE-TERLDOD, K
BROBEIBELBERTWE, ERELZSHE

BIZhPHoT, MOBENEATLES TS
TR+A2EBEREIEETHY, BEHCERL T
MFBZEDPLBETHEN, TARVENVRLS
D ABPM B L TR ZREHEICH T A8
AT EdDHY, ABPM 2T RTHEET
EBLILBELZHEOHERICEIE T
v, ELRAFRFIRDLNTWEZLIZDDA
ATHDH, FOLRDIZIZZEOBIETHT AN
VENALUSND ABPM 2 FIZE#HRL T—2o—D
DEPEHEEIZHE VLT T BENEETD
D, THFFLVBHE, BREORBIETO
WTWS bDEEZ 5.
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5 G migatus (Af) Thh. FAPENIBT 2 EHEH OB HE
- FTHT7 LV F— u%&%ﬁ LD TE A 72 B FE VLR
REOBERELRBATHIAEEMER, M ThbD, BKPOLOHETIE, BRI HEEK
BRIZE > THBICBATAHERTFOBEZH L VEERERSE (severe asthma with fungal sensitiza-
FF 5. HERRTOFTYH, RERICERICEE tion : SAFS) 7 VA F—HHEEM7 AN F

THHEE, TVANAR—HEEZRR2Y, R
Efd e LCoMEcmE, TVArrELT
OUEZ AT HEFRLEREFELTBY, WE
DEFIE, BE, HHREE W) TRTORBICEL
B L TWd I EPARENTEL, ARBTIIER
AR ORBERIECH 2 HEEIIONT, HEEF
SRR aH D, 6 BROWE» GRS THT
(Y

Aspergillus I 2WT

BRI ESRICESET 5720121, e hok
BTTEFTERTNREILZ L2V, BRL-HD
SARE (Aspergillus %° Penicillium) 73% @ X 9 72tk
BEEL, WEHRBREEORERELZS. —F,
SEAEY DEE TdH B Alternaria X Cladosporium &
fa¥& UCTREIEEL, WATLLVF &L
TTUNF—URERFELERT LI LD S

HEOPRZIE, BEEETVVY ook

rETHLD i) bY, ZDREWDS Aspergillus fu-

WV A £ (allergic bronchopulmonary aspergillo-
sis © ABPA) OFSRESPE L, Aspergillus |2 & 5 i &
BREOBERELIDIDBEVI LRI TY
5 V. Aspergillus D37, FEZT LV F—HREICH
T 5 OPEH S TRV, Aspergillus B K
Hufa b v EEETAIBEEEL TV
Do, FOBBESHIC asperamide B 2 v o727

VIVF—DOREICHET HHERE2HTH LY
EPREO—REEZONS, ERLIERETH
HEROGIEFISIE R Y "V, —HICTREICEE
Lz, 7= @“%&t@@?vw?/ X5
REREZFRIELZLHWMBEINTNE Y,

HEERENDHEEOES

—HBEAZINTY, BEAOZKEIHIZT K
PR S B IS, %WWW&*&u%wm%m
i BEFEOREIEETHOPEITHTH S
HOBESTAT LV VF I REBSERT &&
ABPA Tid, #ALBERICEBN vy 730
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% of Af conidia phagocytosed

AM from naive mice

AM from murine model of asthma

Fig. 1. Alveclar Macrophages (AM) phagocytetic activity against Af
conidia. AM isolated from naive and a murine model of asthma groups of
mice were cultured with Af conidia. Number of phagocytosed conidia in
each mouse was counted. Results are expressed as an index representing
the percentage of phagocytosed Af conidia. Bars represent mean values (n=6)

= SEM. "p<0.01 vs. naive mice.

HEESNTERD, HLADTIAEFNVORET
B, Af BRI 2 ST AR AR L TE D 9,
BZIE Th2 A0 7 L b F — 408 K5 239 1T
LTHEET LSS, ~27u7 7—VOFERL R
BB Mfe s R WEG T 4 (Fig. 1)" 2 & d I BERHE
WEEPESETA—FTRRVPEEZLND.

ERRBMEFEERAICOWVWT

HHOMEST 2 BOBKEOHFHELT, &
FEMERIL LR T WS e BIFbhs, TRIZHL
C. Dennig & i 2006 4F 12 B B & 18 B E b B
(SAFS) & ) B &% I8 L/ ¥, SAFS 133
T, BEMICUTOIIICEREEINTVAS.

1) BHEBEOWARATFT A N/ EREEHE B
TIBEE 2R U C LIRS R T 5 BIENE.

2) HWRIEOTFE

3) ABPA D4t

SAFS #EEL LR T WlF & LCid, EEDS
REDNEF) V7 RELRTVWI LY, HFEEER
WA TATEA PO 4 U
B L EOTREESED S,

EREER R DAE
Bl USRS T B 7 4 NV AT X B Wi B

Gk 7 &9 3Um

BOBE, A V7 VI R BRITIEH Y 4 b A%
BHEEL VOB LT, —RMECT 55
WIS SR % vas, BRI LT
WHRBOPEREF R EThY, &
DER DB R EHT D560 H 5. EBRIZ,
SAFS T3 LTA bgary— ik UzERK
BFFETIE, MiBE OUEFIZ R0 b NG h o 727,
QOL m—#Aastks& L. Lo L, SAFS OZh
FENS L bPH LI, BEEMAOHEREE LT,
HEOREVPEEROPEREFEE L OEHES
BT, BAOIRBEORFICBNTS, &
R b BRI S N7 SAFS BB XA L&
o fz. BBIZSAFS O BE OB ILER
(B, TAEY UWh, BHEEZLR L)L TH
LTwWaI (%L, SAFS 207 L Bk
LT, BBIICHERERYS 2 E 8T % D3R

TH5b.

SAFS X 87 1), ABPA \ZH 5 HLE i 3859
CIEWL 92O Ty A5H Y, KRE RS
B L BRT ANRNVENAEORBTA FF 4 >
T, BB, OATRS P b aF VY-
OB HEREINTCWS, T THELZOE, B
TEOABPAO Bl # T, HHEE N5



W A

1117

Table 1 Comparison of colonizing and sensitizing fungi.

Sensitizing fungi

Sensitizing allergens
excluding fungi

Asp., Penicillium, Alternaria, Candida
Asp., Penicillium, Cladosporium, Alternaria,
Asp., Penicillium, Cladosporium, Alternaria,
Asp., Penicillium, Alternaria, Candida

Asp., Penicillium, Cladosporium, Alternaria,

Asp., Penicillium, Cladosporium, Alternaria,

Asp., Penicillium, Cladosporium, Alternaria,

No | Sex/Age (y) | Colonizing fungi
1 /31 A. niger
C. albicans
2 F/61 S. commune
A. sydowii Candida
3 M/38 A. fumigatus
A. niger Candida
4 F/69 S. commine
5 F/46 Penicillium spp. | Asp., Penicillium
6 F/56 A. fumigntus
Rhizopus oryzae Candida, Mucor
7 M/88 A. terreus Asp., Penicillium
8 Fr63 A. niger Asp.
9 F/56 S. commune
Candida
10 M79 C. albicans
Candida
11 M/46 A. terreus Asp.
S. cominune

HD, mites, food, cats, dogs
Mites
HD

Food
Pollen
Food

None
Mites, pollen
HD, mites, pollen

HD. mites, food

HD. mites, cats

F: female, M: male, Asp. Aspergillus; A. fumigatus, Aspergillus fumigatus, A. niger, Aspergillus niger, A. sydowii,
Aspergillus sydowii; A. terreus, Aspergillus terreus C. albicans, Candida albicans, S. commiune, Schizophyllum com-

mune; HD, house dust.

Rosenberg-Patterson i £ 5 D & &, EHH;
BIZVETE LY, BETIUE, ERERZFE
L& < Th, ABPA IXIMIES:, BEHRSEWICHEE
BWOSTRETH D, REILEE L TWHEEOM
EERTOTICEENICAf 2 B2 LHERED
BEPEMETON A RENH 2L TH 5.
T4 OBE T, MEFE BHEBRFHIC ABPA
EHEEBR S NIHATY, KRB oK
B BFEEZIT) &, AFUHOEFHREIETS
s BN TV B Schizophyllum commune (A LY
0y r) BNREESNLEENED -2 (Table
DY EE, SR V- VIREEROBED
WNAEHINTB), EROBERLRELTH
FTIRSICBW R AOATaL FICHEAREL
PEAT 2 RBIMETHS.

HERERROH 1 & aE &t
ABPA T3 LT, A7 04 FLHBEBEREDI

(CHk 12 L o5

W, MIGEPAROEFEGEZ RTPREIHE S
B, EBNFATOAL FEFERLTEBY, 75% (23
HEESHE SN TW5H ABPA I LT, HilgE
P HBOMELHIH L, R5yuf FofEHE
FHEBICEO L2 EBHEINLTWE P,
ABPA IS LCH IgE k2 T 554, &0
EIBEMZ, EOy1IVTT, MErBREL
T, ENLHVOBTENRL S WOBES 17
D E VGBI FAET, SHARBETO
M EMEFLEEND.

WL, WMEBKEOMMRES L XS, HER
BRICM A TP BRI RO BRRE & 2 5 2 L A HE
Thb. IROSOENLICEATFIAL FORENE
Lw, —7, =705 4 FIZERIC X 2HEELE
TLER I L, R ERERESEICNT T AER D
Y 5. EBIZ, FPEkiEmEO QOL 2% # ¢
TmEwIHELH Y Y, ABPA R SAFS I LT
AT a4 FOMFM#EE L CHESRTEELRS 5.
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ARTICLE INFO ABSTRACT
Article history: Background: Aspergillus fumigatus (Af) sometimes colonizes and persists within the respiratory tree in some
Received for publication February 15, 2014. patients with asthma. To date, the precise reasons why the clearance of Af is impaired in patients with
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= asthma remain unknown.
Accepted for publication May 7, 2014.

Objective: To characterize the effects of allergic airway inflammation on clearance of Af.
Methods: Control and Dermatophagoides farinae (Df) allergen-sensitized BALB/c mice were intranasally
infected with Af. After 2 and 9 days of infection, the pathology, fungal burden, and cytokine profile in lung
tissue were compared. In a different set of experiments, the phagocytotic activity of alveolar macrophages
and the expression of their pathogen recognition receptors also were determined.
Results: The Af conidia and neutrophilic airway inflammation disappeared by day 9 after infection in control
mice. In Df-sensitized mice, Af conidia and neutrophilic and eosinophilic airway inflammation persisted at
day 9 after infection. Compared with control mice, Df allergen-sensitized mice showed significant increases
in interleukin (IL)-5 and decreases in IL-12 and interferon-y in lung tissues at day 2 after infection. Most
importantly, compared with Af-infected non—Df-sensitized mice, IL-17 in lung tissues was significantly
decreased in Df allergen-sensitized Af-infected mice at day 2 after infection but was significantly increased at
day 9. Alveolar macrophages isolated from Df allergen-sensitized mice exhibited significant decreases in
phagocytotic activity and expression of Toll-like receptor-4 and dectin~1 compared with those from control
mice.
Conclusion: In the airway of patients with allergy, T-helper cell type 2—dominant immunity potentially
affects the expression of pathogen recognition receptors and attenuates cellular defense against Af. Pro-
longed IL-17 production also could play an important role.

© 2014 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.

Introduction more f-glucan on their surfaces are recognized by dectin-1 and
Toll-like receptor (TLR) 2, resulting in the induction of the host
T-helper type (Ty) 17 response. In consequence, recruited neu-
trophils and alveolar macrophages (AMs) kill the conidia.*"7 In
this way, in immune-competent hosts, inhaled Af conidia are
killed and cleared immediately by cells of the pulmonary im-
mune system. However, in a subset of patients with asthma and
those with cystic fibrosis, Af colonizes and persists within the
respiratory tree and allergic bronchopulmonary aspergillosis
occurs. To date, the precise reasons why the clearance of Af is
Reprints: Hiroto Matsuse, MD, PhD, Division of Respirology, Toho University Ohashi impaired in patients with asthma remain unknown. Although
Medical Centef, 2-17-6 Ohashi, Tokyo 153-8515, Japan; E-mail: hircto.matsuse® many animal studies have indicated that innate immunity plays
med 1ohi0-uacjp. . ) a critical role in the anti-Af response, several lines of evidence
Disclosure: Authors have nothing to disclose. . . . . ‘s .

Funding: This study was supported by Grants-in-Aid for Scientific Research support T-cell participation in host defense. In addition, inter-
(17607009 and 21590968) from the Japanese Ministry of Education, Culture, Sports, leukin (IL)-4, a key cytokine in Ty2 differentiation, has been
Science and Technology. reported to inhibit Tyl and Ty17 differentiation.®® Thus, the

Aspergillus fumigatus (Af) is a ubiquitous saprophytic mold®
that forms airborne spores (conidia) that are ubiquitously
found in the environment. Humans are thought to inhale hun-
dreds of conidia daily. Inhaled conidia bind soluble receptors, for
example, pentraxin-3 and lung surfactant protein-D, that
enhance inflammatory responses and then are phagocytosed by
pulmonary macrophages.>* Some swollen conidia expressing

http:/idx.dolorg/10,1016/].anai.2014.05.011
1081-1206/© 2014 American College of Allergy, Asthma & Immunology. Published by Elsevier Inc. All rights reserved.



