a# 7], A 1549, A 2 &, pP250-261, 1995

ST gl dE ofEy $Fole] HEYHEY A} A7

A a S8 2ol rd, 14 gadt
0[7|d - H8lY - ZE - YEF - o[BINY”

NoOB

Zt}T (non - biting midges) & 227% 5 1
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o] &3] 7|FAHA Y dH =714 HlgF
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A deiAA =AUtk 1950 of=zlFle]
U g ofagtdo] EFEHWEA 1 FHe T
B0l B AF ZFdA BT A2 o]
A Fvtsged o W AHE FLAAN
Be gdEr4d B4 2 ud @0 2
AL 2 fRlo] ATiTFEe AMde] ¥ A 7
o o dEEr|4 Aol FEAI] A
gt GA o] NYdMe F=2 Cladotanytar-
sus lewisizls 2T 9% L2717t FF
& o] Fen ol dE LH=r] R FHAl

* ¥ ATE 19M4E AT e ne
SESEIEECINE BT
FAQRA : QA 2ol3} YFS

4 Bo| IgE g FY Tol U B AT
7t ol R AT, 2 H MFAME BUTE
Bolu #AE oFe Hol Ey WHAIYRE T
S AIFEAA gHEs]g F@e] wAH
o] &Zo] YA HH9 €I Udozx ¢
AAA HAL 249, vF, 4 SAAAME
Aot 5ol IgE /) whgeo o HA H H|
de] #al g thF Burt ol A
zZote] ddie &, §3, 1A 28 43
o] dl A71E Aosts ¢4 A E ded A
AAHe =z oF 1,000 F0] dom - tetd
E B FR9 2ol AYde Aoz @
HA Ath oEL Eo] U= FHold ody}
Z AMAsted =49 Ad, 299 3, T &
9 =, AFA, AF FAA A4 o|&9
AeA = oY EXE v & 98s ¢
<o EA] FH9 Folu FHoR {YHE
od Edo] Fvtgd wet sde FFU
(eutrophication) 7} Z8 = 1 melA o529 o
ok ZF7iste WHAF=H v E =
a9 2t} (Chironomus flaviplumus) 2} <l 5
H2AGT (Chironomus kitensis)?} 744 4%
SAFToRAN AAE LHE BolA G =
B FE2 EAA, A& =dA 2Pz
F2 F&dA AYEHAL o] Fo] gHzvIH A
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%7 SE 2] YAV 2oT gL ¥4
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Ee YHE&E Jeidlo] 88 gl 3}
Uz HFHL Ao, 277t el MY Etn
Ae fE ez ol % Lz B
7} Ads A& Aoz FEHHA F'9, v 3
7 Fe] 4 A FAE dFos dEd
EY YT FY& o83 mivtgx o
Bo] A& &8 < 20%9] FHHEL B
1oz ZATTIE VMR FaF
¥4 ¢daAes g £ AL S B
At o} 7R ol AT g 7]
3 HRAYE AR e deolt.

olo] ARAES otENY HolE YL &
Gyl =AM 7HF E3A4 2AHe 2o
A &4t} ( Chironomus flaviplumus)ol| th
T gdEr] fRAYE Adste fEvetd
T A& Aoz FEHe 72U ¢d27] @
ote] Zagm d4F FA ths Yojru
Eg 2ot U9 EAd i dotruz
2 T8 4AEAH-

i 9 U

1M =

=JYBLTY §3& S FLAAA
AT & Aod A& A¥dl AME-ssTh
2¥TA 1-24d0] AHE x=d€dBYT 4
2g FAsd g3 2029 PF 2Hag
7} 81 E3F potassium phosphate buffer(pH 7.
4)8 H7}ste] homogenizorg o] &, FANRL
TEUG. o)A S 3AES HAI] AHojgE
15,000xg2 A 4xoA 158%F A&
&l AlE: N8 FH &l Z¥9(crude extracts)

o2 sidor A§3l7] AZA F3 0%
R 29de 9l =& Lowry?
o WHo g AT A7 1lmg/mi ot}

ojFA AZF =YYE 50% modified
CoCagoz 1:409 ez 3Mstd ¢
27] HEA Y A5

2. 2o ojeAy

19943 495E 19959 1971x) AMdE
i g Aol L Er] FeHd JLdo
AP z7] HEAPE AP ol Uo
2 gt 71&9 AAl3E 63714 (L&
Tori) 3 4 =dEZ2TT JU& A3
Al AYEHen, 4 dRYeo2E 1%
histamine& ©]&-3& o] FPEL 2F R
AEE A3 3YARE 3] 2epA Fo
FE BL&& FYAIIZ AAL F 158 A
A e&d 7o A7 E 238 vg A= E
g=3t. 39 w5 P79 @A)}
Epgle] 1/2012] 164 A9 2%, S|2ERls
22 758 3, T o]¢Q A4E 4= F
At

3. HAZARY(EUSA)OI 2t Zcl+ ®o|-

oG %! 1gG ot@ 2| &%

Fd3 A HFY wg FTE Yol
A% o) AP 2HE H4 = 2o
T ¥4 10ug/mlEg welld 50ul® ELISA
plate(Costar, Cambridge, MA)d] W3 A#
37 A 16417 WAL F 1% BSA(bo-
vine serum albumin) 7} ¥ #¥ phosphate buf-
fered saline-Tween(PBS-T)o 2 1417} ¢t
A BA AT Feo| IgG A9 =3¢
A3l 7 folo] VAL 1:10008 A3l
50ul/well® gi1 1A]7F ¥+2-A|71 & biotinat-
ed anti-human IgG(Vector Laboratories, Inc,
Burlingane, CA)& 1 :5000.2 3 A3ld yig
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AlZ1 ©}-& streptav-idin peroxidase(Sigma Ch-
emical Co., St. Louis, MO)& 1 : 50002 34
3 50ul/welld Wi 3087t whg-AjZTh o]
A& PBS-TZ 538 M3 ¥ HO& Y&
ABTS substrate(Sigma Chemical, Co., Louis,
MO)E 100ul/well® M 718l 5871 wr-gA 7]
t}& 2mM NaN,2 ¥h8& x}gA)7]31 ELISA
reader& oj&3led 410nmoAA FF=(Optic
density, 0. D)& ZAsATh 714 Qoin
O. Dgkell 1000 F3ta ole] Zaghd Ao
W34 Bo] IgGel YA FES HYY. =
o] -IgG,, IgGs, IgGs, [gG2 TLE Loz
ZA33d e g ¥HE 1:1002 34y
AL 1gGa 186y, [gGi= DAL AHE-3IATH

4, HHE®AH(Enzyme -linked immunosorbent
assay, ELISA)ofl 28t Zict+ Ro|-IgE &
Aol &

o W ek 2 10ug/mle] AT
Y& welld 50ul® ELISA plate(Costar,
Cambridge, MA)oll W31 A 37 A 164
7t B#E { PTN(C.OIMI Atk 8¢, 0.05
%Twe-en 20) 2.2 33 M ¥}l 1%¢] bovine
serun albumin(BSA)o] %% PTNB(0.0IM
AAkZ 8 0.05% Tw-een 20, 1% bovine
serum albumin)2 117t Hzlstd Bdad
S e AL ADAFTE Arld] Foje]
¥3 & PTNB=Z 1:2%€ 1:327x 343
o] 50ul/welld A7 H 1A7HES 9HeA
t}. o] & THA] A ¥ F peroxidase’} F2E
goat anti-human IgE(Sigma Chemical Co.,
St., Louis, MOYE 1 : 50022 343l 147}
5% WA F ANHAG. drld) o
POD substrate® #7}sled 20-4087F w184
Z ¥ 490nmoA FREE FAHs ¥H 5
o] Igke] ¥l vx& T3 rh

5. SDS -PAGE(Sodium - dodecy! sulfate -poly-
acrylamide gel electrophoresis)

Laemmli'¥¢] 4y -& ¥y 3l SDS-PAGE
E ANPstuct 4%9 stacking geld} 12%)
separating gel& A3 o™ P& 2% (wt
/vol) SDS, 5% (vol/vol) 2-mercaptoethanol,
0.02% (wt/vol) bromophenol blue7} #8€ 0.
06M/L Tris HCI(pH 6.8)9 =& lane® 50ug
A @3 30mAR 44X T AVGES A
it 795 L B gele 0.01% Coom-
asie Brilliant Blue(Sigma, Chemical CO., St.
Louis, MO)2 @43t J9& 2H&yn of
o BEAge ARAsge] FEE¥(Bio Rad.
Lab. Richmond, CA)dl ¢]A 3t A ital o

6. Immunoblotting % Autoradiography

Towbing-'02] o &3l HA7|FFe] ¥
3 9L 0.45ume] JYES A2 A% (nitroc-
ellurose membrane)d] 70VZ 3A|7HESQE ©]3)
ATt FYo] AYY 9& 8mm 7Foz A
33 & 422 10% methanole] {49 PBS
of 1A17HEt A AF ¥ 3% bovine serum al-
bumine] #8FH 10mM Tris bufferd] 4Aj7}
ol v 5ol duld APL AdA &
ol& t}A]l 0.9% Naclz A AF 5 Y294
AZAATH $ole] WHE 0.1%Tween 200]
e PBSl 1:52 34% & Ady ztz
o UERAS2a® 24 g2 ¥ HedA
16417t ¥hEAIZth. o]& A 0.1% PBS,
Tween 2022 317t A3 sigic}. 7)o ']
-labelled anti-human IgE(15,000 cpm/strip,
Pharmacia)dl 16417t @2 %) 0.05% PBS,
Tween 2002 1At B2t 3¥ A Hstd =
A A} o] X-OMATX -4 =& (Eastman
Kodak, Rochester, N.Y.)ol] ¥3 o] zui=
ZHIEe] gol -70Ce) 647t 2 ad & &4
st I FFE AU
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Table 1. Clinical characteristics of subjects sensitized to C.flaviplumus

Patients ASij(/ Diagnosis T(‘(I):?/lr:;a TEC ?:: Residence
A 8/F AR 2,722 6,740 HD(SP), DF(SP) Seoul
DP(SP), CF(SP)
B 8/F ARC 2,153 1,020 HD(SP), DF(SP) Inchon
AD, EIA DP(SP), CF(SP)
Cockroach(P),
Dog hair(SP)
C 10/M AR, C 836 470 HD(SP), DF(SP) Seoul
EIA DP(SP), CF(SP)
Cockroach(SP)
D 8/F AU 99 80 HD(SP), DF(SP) Seoul
DP(SP), CF(P)
E 4/M C 17 120 DF(SP) Jechon
CF(P)
F 8/M A,R,C 257 1,070 HD(SP), DF(SP), Buchon
DP(SP), CF(SP)
Shrimp(SP)
Sagebrush(SP)
G 13/F AR C 1,855 640 DF(SP), DP(SP) Pajoo
CF(SP)
Cockroach(SP)
Crab(SP), Shrimp(SP)
H 9/M AR, C 187 490 DF(SP), DP(SP) Seoul

CF(P)

A : Asthma, R : Rhinitis, C : Conjunctivitis, AD : Atopic dermatitis

EIA : Exercise - induced asthma, U . Urticaria
TEC : Total eosinophil count

HD : House dust, DF . Dermatophagoides farinae, DP . Dermatophagoides pteronyssinus

SP : Strong positive, P ; Positive

-

1. atEE7] OfAY dnt A AN By

1994 49HE 1995¢ 1¥9744 AA s
2 e Lol g2y A Y W s
=@g4nTe 28doz dH =] HRAY
& ¥ 4569 F 359°] ¥4 & JEhA
o] 78%9 A4 && Jellion o] F o}

219, ool 149oilx B AYL 8.1
2.6(43-125)4 Aok ARAEY ¥4 @
€ Yehd fol F 8HdA AL AH st
£ a7 ddez Adsd olgd HA4&
Table 154 Zo}. ¥4 W& Jehd @olge
A, vd # Hodo] Futd A9t dRE
olen Aoy HYE T &7 F4 d
o] 4% g FHUE 348 Folx 19

oo H rir
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At F4e AER Hes Hds FeA
o2 AR me} ¥ Folv B F A
ot Ao g W ARAY A= 19
He FRY wgE, 169 ¢4 & vE
Witk o] € & 20T Y4 @50z 7
Z=o] 2l A$E dlen FHze JaA
FAz7] g ZAHRR 718 A=A, v
Foll #aso] AATH Table 2).

Table 2. Associated positive allergens on skin
test

Allergens No. of cases %
D. farinae 35 100
D. pteronyssinus 33 94.3
House dust 18 51.4
Cockroach 11 31.4
Silk 9 25.7
Shrimp 4 11.4
Sagebrush 4 114
Crab 4 11.5
Chicken feather 2 5.7
Alternalia 1 2.9
Cotton 1 2.9
Dog hair 1 2.9
Cat hair & dander 1 2.9

2. 2HEZCHROl| CHet ®ol IgG W 1gG of
H M aE

8 9] @oldlA AFALYE o] &3l AT
T 5ol IgG R 1gG o}¥ ¥ANE Fa¢ A
£ Fig 13 2t 297 5] IgGE 89 A4
oM d¢ we FFEE BPoH ols §o
IgE FA e} 7 VA7 AT Fol IgG
oly A B4= IgG.8 Adne W
FZEE 21, FUde A 5o IgGrt
OE IgG of¥ A9 BsRo &L F3=
€ Ueld Aot §o] IgG o} FA 9 3
Lk 5o] IgE &A9 fF9 @A gA

log(OD x 1000)

3

TE

080{.
| e |

2.
LY

IgG IgG. IgG. IgG, 1gG.

Fig. 1. Relative concentration of specific IgG
and IgG subclasses to Chironomus fla-
viplumus antigen by ELISA.

(MeantSD : IgG 1881008, IgG: 1.95

+022, I1gG. 2.79+0.23, IgG: 2.01%0.12,

IgG. 18%0.15)

O indicates patients who have high spe-
cific IgE antibody.

3. LEHEaColl et ®o| IgE BMle| HE

HAALHE o438l 88BN ZAYT-5F
o] IgE€ A& Y A7} 3N Fo] IgE FA
7t AEHALH UeA 5PdAME HESHA
@kt olE 3 HE dAFo2 HY3F
of So| IgE &AM 7le] HME & & A+ Fig2
o} 2o fo] IgE7} #&dE 399 gRAY
e B%4 B8ol 21, ¥4 wgo] 190]
ev AEHA ¥ 582 FYA wgo] 3
B, Y Wgo] 29o2 DRAY HAue &
ol IgE A9 AE oARee dXEHA g
5% 4¥E 2T

4, SDS—F’AGE
=3Y92rre) 2¥Y& SDS-PAGES #
Mg ARE 16719 YUHE BEY & AN

— 254 —



o179 E =BT HQo] @ olEN Bolo) Woukgo] BE AT-

log(OD x 1000)
3+
. B
2
A
G
LN

(] 1

1 1:2 1:4 1:8 1:16 1:32
dilution titer of serum

Fig 2. Effect of serum dilution on specific IgE
to Chironomus flaviplumus antigens by
ELISA.

A, B, H : Patients whth specific IgE,
G : patient without specific IgE

t}(Fig. 3). ©] % 86,000, 34,000, 29,800, 20,
500, 18,000, 15,600 daltondl #gdo] 7} %
Rt #FHA.

5. gtol §iHol| 28t ®o| Ao HE

Fig 49} o] =Y z34d 8%
o] YL WA A 5ol IgEs} Aitete Y
qE BEHYA. 8% F o] gk FAv} A
250D 3gAMRE 2o g3 v
o]y} BEAEUEY lane Ao $olol A&
86,000, 32,000 daltone] £7}2] $]x|o 75}7)
A3tz F4E BT lane Bo Z ¢ 3719
£12] (61,000, 29,000, 26,000 dalton)dl| 2 3ts}
T Y E E 5 AT g AEE o3}

I i |
av.4
6.2

‘ 1

1

W -
1.1

MRk

'] B

Fig 3. SDS-PAGE analysis of crude extracts
of Chironomus flaviplumus antigens.
MWs were determined from a standard
mixture of proteins of known MW.

Lane A :Crude extracts of Chironomus
flaviplumus antigens.

Lane B:Standard low MW markers:
phosphorylase - b(37.4KD), bovine serum
albumin(66.2KD). ovalbumin(45KD), ca-
rbonic anhydrase(31KD), soybean tryp-
sin inhibitor(21.5KD) and lysozyme(14.
4KD).

%t} Lane He #oldl= 157] Href vbE
g B 5+ e ol F 61,000, 37,000,
32,000, 25,000, 21,800, 19,000, 17,600 dalton
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o 871 ANeR FH wguE AT ¥+ AN
o. yex] 5@cdMe 2T ddd Agsis
IgEe] whg-& WS A AU

, 4] [+ ] E F a H

Fig. 4. Autoradiographic findings of patients

sera reacted with antigens mf Chiro
nam mmumu&
Lanié' "A~@! different patients who
showed - positive skin reaction with
crude extracts of Chironomus flavi-
plumus antigens.

o #

2t} (non - biting midge) &= EAl9 2 ¥®
Aoy s, B& FoAA T3 AYsi=
o wUloE e AEE EAY AWE
H71A = ¥R @AM BE F7 A4 A
A T g Aol gojrty o] TFe x=2H )
A0 Bol 387 dEades FA{yPon
A EAZE "o Qoho. o] T o3 7=
(sensitization) = & 718& FH 7} golghlt}

7t AA & =, Yoz BN AAEE A
5, F %‘iﬂﬂ Aol oA HA, Axg
¥ uigd] 22 24 ddo] Hol olg F3
3t ZAEE A, & S 8o AW I
o] Aurte At 3FVIE€ Fd ARH:
A% 5 Ogsza fAdA 240 el
d A8 A3 Bojnol gAY & YA
33 A4AQ 4N EE o] o] &
27] A flo] ke AMNE Yohy)
o8& wrl B, v o] ZFo) We 2
L8 RAtE 40 7] dio FEL F
3 Eo& 2o due AT FHE 2y
EJG7 £& FA7 AWAY 49 AAHAE
A2 A E 4 glo] A gHEAcEME
488 7HsAdel Avka A

HZ 2AYT g4e FeAol UFHUA
Gad 59¢ UU% §AolM Cladotanytarsus
lewisizt 207 digd LA SHEA o] A
FRA A 3F7] A8 FLEILE B
1391, Igarashi 5 '€ Toyama =99
1197 9] 2ot FABANA 5Fe ZAvhrz
ARARE NYF AR Fo| wa} 7.6%0A
23.5% 7t YA EE JE o ZAYTrt 1 A
ool Fa¢ FUAX YL L 2 A
A9 B A7 M 456 F 359 ato] YA
& Yehfo 78%< YAHEL UehdozH
g Hid HF e JAFdES YepiH.
og] ®ie] o3 Ao HRAY Y4 &
L ZAgT9 F(species)d| tiEtd Y2A 4y
Bl E o #ole] A wEtME o2
A vebg = dedl F2 44 ot od @
HEAAE & vex] g A%l Futds
& YA &°] 78l Ao HY AP &
AFA A= Ree'®oll o] A&, 9%, ¥4 T
9] 249 dddA Hd $HFoE yvehd
=BE 2T (Chironomus  flaviplumus) 2] A
%5 o483y ARAEE APy Y&
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5o FAlol ZaEEo] 92ty Yamashita B'%
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AF7HA @ ute] ofstd Aot S
F2 g2 vz ¥¢8AH dedl Maaur
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o] Zga g4 CTTIe G284 A& T
E°] ofol ¥ epitope mapping® XI5 H

o, off

t}. Matsuoka B4 oj&d i 4 A
T2 2ot deste B wa Rase
9aE BUPI 4RSFAN B3 gl
A5, &l Ex5o] 500,000 dalton o] 4
TEAHS 717 olw Edo] 2% YA
e Aor FHE4 AR 2T &
fol T8 £4 Ao Aol e} Hols} 2
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AEe Fd4dol glom NV {FE oY
gt A= AEEE BT Tee 52 &
17,000 dalton®] acidic polypeptide”} Chiron-
omus lewisi®] Fa8Yo|g} sttt Kaw-
ale e =¥E ZAutE X3 4% 7
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Al st A& EMstg e 45 nmolA 7}
w2 §3=E 1< 15,000~18,000 dalton
o] o] 713 Aol A3 ol #3594
A4 P37 W& HeAgE AAE
o &H3] A= 43 HE A gloxg
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8o] Wk Fo| 1gGH IgG o1y 1 §F3%
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1) 2427 f7AEE Al 456 F
359 o] YA W& H 7.8%9 HF&S el
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2) 2t @5ez 749 o= g A
#A7b JAA J=7)o Al 2= A%l
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AEHAL 2YT-Fo] IgG ¥ IgG o}y &
Ae A=A Fuch
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- Abstract -

Immunological Respoares to Choronomus
flaviplumus in Atopic Children

Ki Young Lee, M.D., Hye Young Kang, M.D,,
Dong Soo Kim, M.D., Kyu Earn Kim, M.D.,
Byung Ju Jeong, M.D., and Han 1l Ree,* M.D.

Department of Pediatrics,
Department of Parasitology, College of Medicine,
Yonsei University, Seoul, Korea

Hypersensitivity to chironomidas(non - biting
midge) has been commonly found in many
countries. To evaluate the role of chironomidae
as an inhalant allergen in childhood atopic pa-
tients, we performed allergy skin test to crude
extracts of Chirenomidae flaviplumus(CF) in 456
patients. Positive skin reactions were noted in
35 out of 456(7.8% ) atopic patients. All of the
positive reactors also showed positive responses
10 other inhalant allergens, especially Dermat-
ophagoides farinae.

Specific IgE to CF antigens by ELISA were
detected in 3 out of 8 patients and specific IgG
and IgG subclasses were noted in 8 patients
with very low absorbance value.

SDS-PAGE analysis of CF extracts contains
at least 16 antigenic components and 15 IgE-
binding components were noted by immunoblo-
tting analysis. Among these allergenic com-
ponents, three components of 32,000, 27,000,
19,000 dalton are bound strongly with the sera
of atopic patients tested.

In conclusion, there was a low sensitization

rates of CF antigen and low detection rate of
CF - specific IgE and IgG. Further studies are
needed to investigate its importance as an inha-
lant allergen in childhood patients and the path-
ogenic role of specific IgE and IgG antibodies to
CF antigens.

Key words : Chronomus flaviplumus, Atopic
Children
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