ey 2], A 174, A 435, pp 540-548, 1997

Alternariacl] 2l 7| BAH4] 845 4y £4

obzeln) Q=] W
sshal - 28led - HES

M B

AFe AFHHQA gl dgurgs F3l
o w4 5F7] ¥Hz2r] g fEsis A
o2 43A e, o)L T w294 2
=7 §A=HE gA HAEs] g2 $-2@dH
A &3 BAEY, 1 ¥xppe s HE
A 8R x 1dud #7238 5 ol FYT
fozMe] Falo] FolAL U a2 7]
ghe e do 5 Qe AdY FHE FAHAT
l B A AT 2 FollA g Er] FE e

3 U ggoz ¢z AL table 17} 2
E}. 19913} 19923 HA A AH=E<] rotorod
o]g3sle] A& d7iFd EAE
E%o] EAFE AT FAHRE AH HUY?,
Alternaria spp. &7 7b3 ¥k, 1t
&¢ Cladosporium spp., Stemphylium spp.,

sampler &

Periconia spp., Drecheslera spp., Fusarium
spp,® &0l ¥ Ao i dH=27)
ARG EY FAAE] AT Y BN
=, e AotolA A7t A Fde of
& 10% AFo zhargo] FEHJLHY, 1
Zol|A Alternaria alternata®l]l W3k ¥Ad& ol
74 Eol 9 oz Fado] AALS

BAAA e A7) Wt A

Aok AFW gelad 7L oddy, Az
FHo) wet zpol7t Bed, 53] AHRE #F
U AR £/, 2w uetd Fdde
zpol7} Bol, A & 27| s AP &
gl of ZALgo] Wt

ojof] AAEL A MY @] UAFH
ANE A% dElzr] ARG Alter
naria alternata 99l Z%4 &8 vehd
858 Aoz, Alternaria alternata 3
& o] 43 HAFLALE A8l FAH W
< veld #x7d, dxFe s AR dAE
A ¥ NeE BYov HAFEARY &4
BHe-& UERA #2159 4H 5A4E vt
of, ZU] @AM olg9 Ad H g I

8% 44 ARE 1z s

e 3 Y

L. g

19953 5¢RE 19979 4971A o}Fui}
HY g2y Hag BEstd JuAdY R
g sy Hdez JdEe fdag FoAlA,
gy 27 BRI A QA Alternaria alternata
ol ¥4 WEg Ho|HA, FA o] Fd
& o)gsle HAFEAEE AYALE @x
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154& ddoz &4

2. 427 o RIAAE R RAST

Bencard(Bencard Co., UK.)dA] AJ4tE=
%o FUF, I TF EAF By E3
DEEHE F9g F2 ALY, 2F Alter
naria alternata?] 739-9+, BencardAHU.K.)
FU® oYz} Torrirb(Japan) FH& FAd
A4 3 mBENleTE umIgon, 19
g 27 DFAAAYH AHRE FAF YL
BencardAHU.K)A & A&t gy a7
YF-GRA AN FF EE& YEld @xE0)
A zk Zigd dg 85 5Fol IgE #AA=
AlaSTAT kit(DPC Co., USA)E A}L3}ldo
ZAsdrt. B8 Z+F 5%o0] A7ty mA
Fdd 5L FA A R E B 99
A HE-gHALE AldEle 1 Az A/H
v 2 e, 2 A= table 29 g9k}
deh 29 E FUA FL 24 E Y
g ZA AR x BFgen, ZE i
4= #dA+= A/H vl(Allergen to histamine
ratio; 1+~5+)2 el ct.

3. Alternaria 39& o]&% HAFUAY
3 e 7NBAFEAE

ddeoz Alternaria alternata( Allergopharma
Co., Germany)& AM2331, 2 Fx& 34}
dx AAg = 50 BE(biclogic equivalent)
FE Alztslo], AW 5000 BEZLR] 271214
ot FYHH e Dosimeter(DeVilbiss, USA) &
ojg3le Z+ HEW 53H FYstd, ui3
FY% 10&F FEV A& FH3lo, FEV, X7}
71 A Ao Hla 20%°]d Al FAH MW
€02 FEAT. HARFLAEY F9 S
2 Uehd #AEE group 102, &4 v
HEtd H$E groupE {3t vlwstgoh
F4E FYT F 1A T HAREE Yy

¢ AE 27 A v, 4~T7A7o] AH
A48 F7) v, ¥ 2FE Yepd
A58 olF B4 vrgoz AHegsgid.
Methacholine 7j#2]-¢¢APe Chai F¥o]
Bag BUE W¥sie ALgEdn, AR
methacholine®} %%+ 0.015mg/ml % &
50mg/mi7tA] Alghstgon, ¥4 whgg et
Wd  methacholine PDyX= AHAEo] o)L
multi-SPIRO SX/PC(Multi-SPIRO, USA)9j
A AFE Z2aPd mepd A&Esio CIU
(cummulative inhaled unit) 2 e} ).

1) 444 54

159 o] i, A EAd4 o)F ¥y
€& B AU} 48], 7] 4 g B
g2zt 74, &4 vg& HQl @3t 439
Atk i) gapEe] A o|gr|zhe 2
~10d o]Ao]len, Table 2014 10 o]
o2 FANE A, Aol HAE gole 4
2, Aolddoz AdE HEH HA F
ZR3Achol, 4A7A B FAo] A&
g AAck §AE] AHEFL 15M9A 40
Az vnd gL APZ &3

L 2 oz

ox Ho ox
o

i

2) &dl27] ARSRAY Ao

5 7 Al M A4rEE Alternaria alter-
nata o dig FHRUEEE vlws] R,
F7HA F ol= @stAewt dA wgE e
d A% 42(36.4%) ANEH, group I Bz}
9] A$ LH YU, YK, KS &2z} 4dd|A F71%]
Z % ZF o] Alternaria alternata 3o gt <
4 ¥rgE& Ho|FA, thg FAldA Aitd &
dolle JeldA] 4L Hoz uFof, Y43
Abell meba] gdAdo] ztelrt A& AALSHA
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o & FFo] FLo dF FRugre] 2
= Alternaria alternata 39 %4 ule&
el group I &=} 1131%F 781(63.6%)
ol st o]fe] thE FFo] o s
A4 wg-g Jelidded, 1% Mg &3 23
He Rl A
Cladosporium spp., Penicillium spp.2] °|$]

Fusarium spp.©]%) 1,

o & ZF g diF HEukgsE gy
¥ Alternaria alternata &9 & ux u
=9 FABAY, okg ¥hgg Jehdsid.
Ty sRekg A Y JF 395 Alterna-
ria alternata 97t G& %A ¥ g B
AT 4%(36.3%)t JFHUG. L =27)
HEGAAEY 28 #x7F el A 7}

Table 1. Fungal allergens commonly tested in United States.

Initial screen

Secondary list

Alternaria alternata

Penicillium brevi—compactum

Cladosporium herbarum
Epicoccum nigrum
Aspergillus fumigatus
Penicillium chrysogenum
Fusarium roseum

Aspergillus versicolor

Aspergillus niger

Sporobolomyces

Drechslera state of Cochliobolus

heterostrophus =Helminthosporium maydis

Chaetomium globosum

Coprinus micaceus

1992. AAAAI meeting workshop . Fungi and fungal allergens

Table 2. Clinical features of the study subjects

Skin reactivity(A/H ratio) RAST Skin test result Aggravated Duration

Patient Sex/Age A B to mé to other fungus season (years)

Group 1 LS M/26 2+ 3+ 4.38 F(2+) Autumn 3
KW M/22 5+ 5+ 8.04 F(2+), Asp(2) Perennial >10

LJ M/20 2+ 3+ 3.51 F(2+) Perennial >10

LH M/15 0 2+ 1.28 0 Perennial >10

YU M/37 0 2+ 6.12 0 Autumn 6

YK F/34 2+ 0 0 0 Autumn, Winter 5

KS F/28 0 3+ 3.53 Asp(2+), C(3+) Perennial 5

PJ F/17 2+ 4+ 7.61 P(3+) Perennial >10

JH F/23 5+ 4+ 6.21 F(2+) Autumn 5

KS M/19 2+ 5+ 7.55 F(3+),C2+) Perennial 5

KY F/14 4+ 5+ 6.60 0 Autumn >10

Group I JY M/14 2+ 0 0 0 Perennial 7
KB M/29 2+ 0 nd 0 Autumn 4

HS M/40 3+ 0 nd C(2+), Asp(2+) Autumn 5

KM* F/28 3+ 0 0.24 0 Perennial 2

F:Fusarium, Asp(Aspergillus spp.), P:Penicillium notatum, C:Cladosporium herbarum
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A 288 &Y 9 otv)Ft AR =7)
U ARAAE71(909%), £ GE F8
3 ol FA AFA e Uit
(Table 2,3).

3) o] IgE &A
Az

®Z Alternaria alternata &0 g Eo)
IgE &4 A (m6) A= group Il BAF 1
#HE AYdstn, e FAdA HRegxe}
d@glo] m6-AlaSTATH Z¥AH 9&e EH
ok M FAbe] g3tHEe AMEE 7HEe] vt
A Btom(59:455%), dF A9 73-‘1’-
AZF "FAol &P L 34sAT A
#3217} methacholine 7] 82§ A H A °o]:
A pheg B JAAHRNFE AU U
L} group 19 %3l 13(9.1%)°] &4

& JelWQrt. Alternaria alternata 39

23 % JBAKLAY

lo,

to = lo

Table 3. Alternaria-bronchoprovocation test(BPT) result

o] &% HARFLAYG ¥4 HANEE e
B Fde] T gRE 50~500 BEO) 43}
¥om, 5000 BEY &3t e 18 ARG
(Table 3).

U

T3] g9 Ay 9 H9e Fad U
g¥lzdez geiH Udon®, FrFe F%
o] XA}et M FA4Y FTE R AAEA
59 ¢34z Y NEgd WS FBD
A7} BasElo] 3, Alternaria X247 100
/m?® air, Cladosporium ZAF+ 3000/m? air
ol el 7§ FTHAE ALUANE F UAe AHeB
Huse] om™, e HrF EAFE
ZF4E FEE 7 de 937 ooz gEd
o2 FFo] o] S8 BHAAN Fo 9

Concentration to

) Methacholine BPT ) Positive skin test
Patient provoke asthmatic
PCx(CIU) response response(BE) to other allergens
Group | LS 5.06 Dual 50 HDM, mugwort pollen
KW 9.73 Dual 500 HDM, tree pollens
LJ 2.42 Dual 500 HDM, grass pollens
LH 11 Dual 500 HDM
YU 4.93 Early 500 HDM
YK Early 500 HDM
KS 3.96 Early 50 HDM, grass pollens
PJ 44.12 Early 500 HDM, mugwort
JH Early 50 Grass pollens
KS Early 500 HDM, tree pollen
KY >50 Early 5000 HDM
Group 1 JY 12.71 Negative HDM
KB 16.64 Negative Ragweed, mugwort
HS 16.91 Negative HDM
KM 78.30 Negative Trichophyton

HDM : house dust mite, CIU :
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gglo e Fgseetn F&=Ho g drF
F%o] EAFE FH3 WYL
mpler(Sampling technologist ING, USA) g
personal volumetric air sampler(Burcard Co,
USA) Fol 28 A=z fed, dxe 4d
9] ghEoly A A AP, FA=
717b && 2AE AYAY AW gHE
A7) ¢e Aoz ruEo] Yo,
Rotorod sampler& o| &3 ¢ F%Fo
Ago] dg FW A7 HAAE LR (Fig
1, 2)?, & ¥ A4+ Alternaria spp7}t 7V =
ki, Bt o &8 Cladosporium spp., Stemphylium

rotorod sa-

ey

H

Alternaria
*— Spore count

3301 oo Relotive humidity

2004

1804 85
2 160] o 2
£ o] s
l§ 1204 TO E

1007 6 3

&0 € #

601 85

40 50

20

o
ST!!IOII!456789IOII3Q551(MOMM)
1990 1991

Fig. 1. Spore counts of Alternaria species from
June 1990 to July 1992

. n?f I

g Q
F*' r'fi'\-‘. x‘

F
Fig. 2. Arrows indicate found in the air of seoul in
autumn season.

spp., Periconia spp., Drechslera spp., Fusarium
spp,9 €22 Hauso . §3] x4t
& Alternaria spp.2] 7% Fig 10] o] £
H(G5~649)T 7HEH(B8~9Y) XA F A
o] HAJF dE Aoz BRI, v
7] %5'®& personal volumetric air sampler&
o] &3t Ao FFol EzFE FAHY ZH
%}, 1 4~ C(Cladosporium, Leptospira, Drech-
slera®) 0.2 X 13l¢th

RF7HA] Fell Hig ¢ =27 HRgx
A¥7 Alternaria gl ¥ F4&2 JA
ARe7], Z4F TEHE, 3HE U oo 2
AAge o 10% ez Baso] dnsY, o
72 Fgo] FUFA, g 2 A
o2 <43 A Alternaria sppel g 3Euke
ANEd FAEE 44U € 2ol BEA 7
=gt A7 27 ¢dE2r18 ded
F de F8 g = (major allergen)o] &<l
¥ AFe Alternaria & TEdA 42 5{
A dY(Alternaria alternata, Candida

L

albicans, Aspergillus fumigatus, Trichoph-
ytoic tonsurans)©] HIEo] lomn'3 e o
o dajde FF ALHA o] e
T3 74F JAd FATE wzx FUAol ol
$ B3 Aoz dA Az, EA7A ol
g wg A7 A7 QA EFRGHS
2 Alternaria®t Cladosporium 2 Aspergillus
= E5 Ascomycetesdl|l &3lng, o]E7tel
mag ol Aol skeh ABAA Altern.
aria®}y Cladosporium 7toll& @At o]l Exj
gte Aoz Huxo Qle W, Alternaria
9} Aspergillusyt 2 Cladosporium®} Asper-
gillusttoll & magdAol gle Aoz B
of Ao, o3t AAE Yol &8&37
AsiMe F7F 9771 8% Aoz AAX
ok A dAelA 27 AR EY
A F9 g ¥4 e degdes &3
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EL FAd & &7 AF Yo diA
= %A ¥9eg Jehde F$ Edvh &
AR M= of WE=(46%) 9] $AEL Altern-
aria YA @502 ¢4 veE Yehidl
o, Uiz $EL Fusarrum} Cladospor-
fum, Aspergillus 5o FAlel ¥4 &€& Y
guiden, 2% A8 BAE9AN Fusarium
o|y} Cladosporium €& o] &8 HA {4
de AAYst S4NEE FAd Y. 34
olg ¥AEY Yoz Zzto iy RAST-
£& ELISA—-AAEE Agste mat &4
4 G5FE 3= A7 28 Aozt
Ay 2ot

A FHUg Azd=d dAA #F59 F
U AR F/(EA FS A € ¥4
29y 5o gt g4 oyt B
oz BuEEY UYsH'?, oy FHo 2
& g FdA gd vsiA AF L=
A5 A3 A B3cH HE AMge] W
AL Aldolt. dAlz £ AFdd e H
Sol% HAAFEA G FAE g UEhd @
25 ZFo|A group I & 18|, group II & 34
oA Zzr #2 3|Abe] Alternaria spp.8H0l
ok A Wrgg YEhith oje® Hae §
7}A] &89 Alternaria spp. 39vtoz 44
27] R AEE AlBE A9 2 8z
& ¥Ae A7 g Aoz FHHEM.
A7 AT FHEUGAE A
o] IgE &4 AAY W=t ¥
=ZEch. ditd oz oA &
5 FAHE FAA B9 FS, ¥z 9
BARAIEE 2+ ol AE olE9 % 50
%ol Al RASTA4 ¥4 w&& JUelhlie Aoz
Bigo] ¢lof*, IEuZAHo] RASTRG
o e HAz Z3A o 2y & d
Ty Alternaria g9 ZFSods AP
SR HA 2+ (FEE Axle ddog 24, B

flo N o oy v Hu

I

B Abol = 0¥Hg)] A9 BAENME WF
Eo] IgE ¥A7t &€& A¥E UNUY. V¥
group 19 YK @29 ZH{oe ¥F: Hol
IgE A7 SA4UQHE B3t HAREAY
4 FANEE vEld 8Ax AT oy
£3] AHEHL de MR ALY AF $4
o2 HEGXAHEE AYE FE o4 723}
g $45g A AT A& Heg &
Hez, ullda 713 £ A7 g4 Alte
rnaria spp.2] 7ol Holx 7% o4 t}
E A AlE9 qEE AHEEs RHo] dEix
& F7H1E # A& Aoz AgEY £
g 27| wFergAdH Eo] IgE ¥4 &3
Ao EYX dAoz nFo B o, yygt
AXNYE kg Fd vHEo) BEF R o9
W Eo] IgE A A& AH3A o]9 &
A AFE G B Aol fo] Heg o
AR

A& el Alternaria spp.2l 3% ¥ 3
Bz B4 7t TR AV Aoy,
E dFolA AARFLAEL #IE HE9
4% (36.3%)To] 7H& Mol HA F4 o3&
At 8o, dAFEE 94F M ¢ v
d F4E€ 3489 ol ovix ZE #4
7b AUARA=7] g FAA ZFH Q)
3, 298 IJW F8 3} FHdiz A 7
g Qe Aoz nFo, TR AFYL
JdEFE + glozzt dAZAY. B¢ 234 7HE
o & AR Fdde= Bl B& JHEHA FA
o] ¢}3tx= A7t #ad, ol 8~9¥d T
W AL BAY AVAA=Y] gde F=UL
F7tsed 710% = k. A4 Alternaria
o] ¥z EEd HE 7tgEd o #& A
o2 »axEo] gir}. 1984y v F2o] W gl
A A4 #xe A4 54L& 4HEE, o
E 340 dEH g AL B v}
e, F+ %o wid gojME FAH
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obsiEe AlEA HY @SN HFUEA
¥4 ¥ 349 #xEo] B, HF
RS UA F4Q BAE Fole §%0 34
o %AH&o] v & A& HugPt o=
T3] 49 EAY, d¥lx, A Az
olalgo] AFel 2aY W4 BaEe FH
71 A% o HE AAE ok & AT
e BAFEARE FuelN el AeEE
Alternaria alternata 39 (Allergopharma, Ge-
rmany)& AMgE =, o9 ATz g 5o
o d#ME Fo g4 77 ad Ao
2 Aladd.

Alternaria &g 7Zzd &7 gd=z7)
#AES ANgRE JHeTE AN FFo)
EAS-E Foof 3, ¥ EAFE WY
Z Adsxst dxse AL Holn flof?,
EAFE 2717 A% @§AvEsE Fad)
t}. Aol AP 3F7] EEHz7) FHRE
AgeE, dutxor WAXEYL HEHA &
o1}, Alternaria spp.$} Cladosporium spp.2]
7% WY B (immunotherapy)ol A&
3L Buso] glous @, ojgy AR g
ol 3ol dojubs Houkgo] Wl ¥
B 23R g & JdFdM 2ag @
A5g WHdez ot 9d Fe3 HEY
Alternaria 898 WYX|8o] EFAHA Al
1 on, o|gd e 7 TFo] oy
Aolth.

ol4¢] A#=2, Alternaria spp.& W713E ¥
A7t w1, 1BAAY FREAA LHEY
AERANEAL ZRET ol T A
W= Al §12 geoz mEsof gk EF I
T B9 BAAoz s oRzrt 8
oz @27 HFGRARA FIHA o]
Yrtol A AzEHe FEE& AHS3te B 97
T8 Z7HNE F Ao &8 5] IgE &4
o AIgEHE FU RS AH ALS

He #d3es Mz g9444 o7t g #
Ao, AR AEY FFF ¥gE v
2t Ho] IgE ¥4l &4 78 oA #13}
T o] olFHog AAMY. EF Fi} uF
A gE EF AE F9Y na 394 4%
& Te#oF & FHolnh

-Abstract-

Clinical features of mold asthma
sensitive to Alternaria spp

Hae-sim Park M.D., Hee-yeon Kim M.D,,
and Dong-ho Nahm M.D.

Department of Allergy and Clinical
Immunology, Ajou University School of
Medicine, Suwon, Korea

It has been suggested that Alternaria is the
most prevalent fungal allergen based upon
previous reports of airborne spore survey and
allergy skin prick test.

In order to observe the clinical features of
Alternaria-sensitive asthmatic patients, and
to evaluate a diagnostic value of allergy skin
prick test, serum specific IgE antibody, and
bronchoprovocation test to Alternaria antigen,
we performed allergy skin prick test with two

sources of Alternaria antigens as well as 80
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common Inhalant and food allergens, and
serum specific IgE antibody was determined
by Ala-STAT(DPC, USA). To confirm bron-
chial sensitization, bronchoprovocation test
with Alternaria alternata antigen from
Allergophama (Germany) was performed on
15 asthmatic subjects sensitized to any of
Alternaria spp. antigen, and compared be-
tween positive and negative responders. Elev-
en among 15 patients showed early (7) or
dual (4) asthmatic responses. Four (36.4%)
of 11 positive responders showed an positive
response to one kind of Alternaria antigen on
skin prick test. Four (36.3%) of them had a
positive response to only Alternaria antigen
with all negative responses to other fungal
allergens. Seven (63.6% ) of them showed pos-
itive responses to other fungal allergens such
as Fusarium spp., Cladosporium spp., Asper-
gillus spp.

All except one of 11 positive responders had
high specific IgE antibody to Alternaria
alternata on AlaSTAT. These results suggest
that more than two sources of Alternaria spp.
antigen should be used for screening a causa-
tive fungal allergen. Determination of serum
specific IgE can be helpful to complete the
sensitivity of skin prick test in -case of
asthmatic patients sensitized to Alternaria an-
tigen. Further studies will be needed to evalu-
ate allergenic relationships with other fungal
allergens appearing cocurrently on skin prick

test.

key words : Alternaria spp., skin prick test, serum
specific Igk, bronchoprow cation test
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