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32} Zhu}- ( Chironomus _flaviplumus) A2 4#H 2.7]
gl FA]

o]f{]_-oél)*‘ o])go].i}l), 7‘:11_%:_731), Agml 761'1]]73]1). PAR-WEL)
AA etz elTpist 7] gestw Al v zlssterst Ak el w2

£8: S $4S< =BT (Chironomus flaviplumus) 452l =L AZste] IgE @
Aol Belohs = FY WAL Fohzal E ATF FPsch 2REAWT A3 ZFAL
sherol 1 opgsh 10 pgt® 27 354 AQ7] A5} ELISASH PCA WA HA =5 1 ug 2
AT F 0FA) JL& AN sH ¥ ART-FoHgE FAE & & Adch =FEAHT A
20 2830< SDS-PAGEZ A7|ed%ste] 16-18719 waiAd FHEL Lz, olF
chemiluminescent substrate2 ©]-g-3to] @del=g-& B A}, 65 kDaolA 7z dud 7
Fo] 52, 35 @ 25 kDaolA] ok wild FHe] RAF Y, AWT AL A7IFH A2
307 Aoz Agsle] 25 Zizhe] whid AL PK wpubgAg A 65, 52 B 35
KDa %$]olA 748t pAube-a wol iAol HIFgln, 25 kDa #fele 4t e 2
oh, HedolM el Bastx] 2 15 kDa #919 dHAAME ¥& PKtiter 3h& 2ef 15 kDa
i E g40] e o & Asich ol Al Fu FHFQ) LR AGT ] o
Azr] Ao U PPow Argse] Fsl SR 15, 35, 52 2 65 kDas} 47folx oF
65 kDa S¥ae] 7}4 7kt allergen©.® H&= 3ot

M B

DA R, "] olrdAuEird T 27
A Agg ofr)ste Yo oJ7)A] EAo]
gloem, 1 F ARFE AWRAA=r7} AF F
2% Bgo & dA Qum B At e
ojgith. olel Wisle] ZE AHAEFo|w LIl
a3t Auakre] A B3 FiAle wA 4
Zukpe EREAez 37 (Insecta), I E
(Diptera), 72wt} (Chironomidae) | &3le g
ws 7 AL 35 X, = ATA. T
Zorie], ¥, AL T ¥E Sl g B
Ao, 7T FFAdo) gle] B medE7) wiE
o Fwle] Al ojzimer EHL FAV A7
< HAE THo|o}. 53] AFE el Bol 24
o ghol] AzalA] Zalo] BA7) doEle] 2 4

=2 10059 129 229 AAEA 199649 1
4 139

so] e 19939 % AMEgE st bzt
A(R) A7 Adel 2sled =L

* AP

oyt gel 2xA w1z g7 el 40 9led
A Apge] BFA wZpe| 71BR o Eeolgf o
7] Z2Ake geoyl= Aoz oeld gldt. Kimura
etal(1990)¢ T4 329 wr)g & we AW
x| o) Aw o] da] FEF ] 9l &S BT
3, Matsuno et al.(1991)% t7|Fel Adzol w=t
0.3-6.8 ng/m22] Zwp7 P& 54 wugh vt
sith.

Anprl g2 ARy gl ddem FH
WA f AL 1970 Fuikel] Zelelr), olze]
7lo] Sctte] vpadztel] AR @& g F 4
23wl Jhed ddEsAd ARAALB8A7 o
wAslg sy, o 992 Yoo AwhdAst Zdu

2 o)AlslA| g1, Cladotanytarsus lewisizl
Zuppr} F Fhow zhgdcie AMde] Falxg]
t}(Kay et al, 1978). Baur(1980)% Sl o
227} sl% Chironomus thummi 32 333}
420 9 AgFR FARE Feld dH 274
Agho] the whyalg 22 ¥ walee}l. Igarashi et
al(1987)2 Y2 Toyama A|whe] 7|3=| Ao}
Z 11998 jate = =gk A Polypedilum
kyotoensis, Chironomus  yoshimatsuis}



Tokunagayusurika akamushis] dslel z+z}
23.5%, 17.6% ¥ 7.6%9 of4dre-g uyslyd
3L, Toshiya et al.(1987)2 Kyoto =)ule] A4 A}
567 % 327 (57.1%)¢] Chironomus yoshimatsui
Z% J°ﬂ FAES el n sgch
Murakami et al(1988)2 22 107 =4 A
Mok 69792 27 4%7} Chironomus plumosus
2529 ARG PYBLE ety woe
%oz, Ishii et al (1988)% %o} Al #x12] 16.3%
7} Chironomus yoshimatsuisl o}Aut-s-& Meich
il 6}-‘:'"1:-]—_

VR E ol Aupssl Qelzolg Aae
op7lghed o= HE Redsty 9l 2ALE upr}
78 glch. Park et al.(1991)2 Chironomus
plumosuse} Tokunagayusurtka akamushiol] )
P2 Bl 299 F1fA] WA HAE w e
¥} 2l¥, Kim and Park(1994)2 4759 9] &%)
A dH2r] #2149 20.4%9 20.6%7) 47 2%
°ﬂ 7 FEE ol 98] el = i)

83 deHl2r] g e v usiedcl 2
°l o 5 2AA AR 229 2w e o
ke s dBo e 7pAF EdF S Eo|xut 27
welell A= T3] Az A Qo)A e A= A
22 4#A gl2(Ree and Kim, 1981). 9= }a}
A Y B SAFE wRRRuTe )Ty
@77 (Chironomus kiiensis) 229 7o W
2%t (Ree, 1993). whebs] A7) £ xAlda)=
2w ARk waub-ge] Axtel AzbEch

2714 @l gk 2R geldel o)
& d74Ae] e B8 A AAHeR F3 o
o0t AAela, 53] zZalr o] FAxel i)
e d7E vt A9 gl meld B d e
2 et X sl Aur 3 Gy 2r)y A
o 7k 3% FolE AEe pyuAuTe) =
Fd2 A g Al F2 Fojste Foy
R g stetetazt seic

M2 oy

A

Zmo| HEm mael Jc1I5“_ '
1993“ 8o A7Nw ZH
4 aa 438 94 Ao 5 FArEAAA A
'°r%}9i‘:]' Z7) 40 x 20 x 20 cm—‘ﬂ s3e ma)
= 3-4 cm A3 3-4%7] $3-& £2% 10,0009

E BE GR 25 CollA Agsiact. $2E iz
UE Y Rl 9o pae 2T A3
el A3 ssio ZH’%F& e H-rﬂ“l??}ﬁ}ﬂlzﬂ
5 Heldte] naEguRbe Fe) -
Fuadsds. 9% nw 432 s
ssium phosphate 2t5-<¥ (pH 7.4)% A7 o
homogenizerZ ¢]4-ate] 44 FHAL g

1A% 542 e Aol ¥ 15000 x
2 4°CO~”/H 158 Eo]. "J/g—v—ﬂo]?ﬂ-)dt]- J_
oA I Felsle] 2o Sy Alis)s ] 7(-]
77]'21 _7OQC°" ¥ aslgc), gulz g Lowry
(19519} W0 Zashgich

rI'JO o,
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2. ol2a sEy

4-5F H% BALB/c¢ _I_)\“F] =" 50“]’E]ﬁ] Fre
2 el 234 1 ug BT} 10 ug AT o=
st 23 1 ugd 10 pgg 27 4 mgs)
alum adjuvants} Egtsle] Erhfo] Falstels,
478 85 Fof| 7k Fake) zgsle oA Fala}
gieh. A mleE 35, 7.9, 10F Fol Z2 7-
11°12] 9] oh$-22 Qla)m Addsle] Aaboz 2y
AT BAe QA Eelst] WAL Ao

3. E4HAENY (Enzyme-linked immu-
nosorbent assay; ELISA)
7l & IgE gx7lo] 23

€AW ¥ IgE & A47}1Z Hirano et al(1989)2)
& 2Bt A skl £30519in). Anti-mouse IgE
monoclonal antibody(Parmingen, San Diego, CA,
U.S.A)E E=Z93d(pH 9.6)22 A (1
pg/ml)sled 100 pl¥ microplate(Costar Co.,
Cambndgc MA USA)d @1 4£°ColA 1647}
WA g & 1087 33 A5k}l Bovine serum
albumm(Slgma Chem. Co., St. Louis, MO, U.S.A.)
& EZg3A) 1% $o2 wSol 200 44
T 37CA 147 Agalsich 1087 33 4%
i F ovhes 3 e FMaARA(1%
BSA/PBS-Tween, pH 7.4)°l 1:509] rx2 34
3}'3% 100 ¥ 23 37°CellA 147} b we4)
2§ oA 10% £ 33 4389t} Biotine)
#2435 anti-mouse IgE polyclonal antibody(Bio
design, Kermebunk, ME, U.S.A.)= Atz o
2 1 pg/mle] ¥=2 H48 £ 37°Cell4 147k
BhA7lE 1094 33 A Fddn. oiv)e 1
ug/ml =% 3437 peroxidase conjugate anti-
biotin antibody(Vector Lab. Inc., Burlingame, CA,
USA)E 7hste] 37°Cell4] 1412F wh-gA1912 10
4 3 AFsigdc), 7)ol (Phosphate-citrate
buffer, pH 5.0 100 ml, O-phenylene-diamine 40
mg. 30% HyOp 40 )& 100 @™ 23 308 1
HAZ 2.5 MH,80, 49 25 pgsl o) wlg
+ AAAR F 490 nmeld FHTEZ =38
ot IgE FEF ZAslr] ¢sled AFER g4l
mouse IgE (Parmingen, San Diego, CA, U.S.A)E
0.015625, 0.03125. 0.0625. 0.125, 0.25,
0_5, 1pg/ml 52 Yol FREE 2xgy ¥

Z2 APy IgE of2- Alabsted ol



L. 50| IgE A7} &H

T IgE $AZE A s gdEA A3
%32, %7 anti-mouse IgE monoclonal antibody
HA ST 28hde 11,0000 3o
of AHgEldT T EH L 1:2009 TRE 3
Aapsict.

4. Passive cutaneous anaphylaxis(PCA) gt
SAH

vhi IgE GA7ME AE wjHAbel)a 2] PCA ub
+& Mota and Wong(1969)2] =P« me} &3 s}
Aok, $H A= Wistar, 7-9F)2] ZHS s}
A e F A2 shes GRS WAPez o
A&}e(1:20, 1:40. 1:80, 1:160. 1:320), 2zzt
0.05 mid 4% BA2Z 3} TATRt. 44]
7 Fo 2349 0.5 mld} 2%2] Evans blue £
0.5 mi& B §4e Aol Fajalais. 50

% ¥ AT FAF, $4FE UA A% 9533
o 2717} 5 x 5 mm ol4ele] PAHo2 sct

-2 ﬂﬁf‘é% : 5‘ 7. 9. 10%‘*01] AEg A&
Z

5. o|l2w# 320t g2D)

234 (10 mM Tris-HCL pH 6.0. 100 mM
sodium acetate, 35 mM MgCl,) 2= vlg] 53
o]24 % QAE-sephadex A-50(jonic capacity:
2.6-3.4 mMol/g: Pharmacia LKB Biotech.,
Uppsala, Sweden) colurmn(l x 7 cm)el] 234
g AFAY|L 18 ml/hre] 2 £-Z35o
7T 2% 3ml ¥ 2 F 280 nmellA] RS

EZAetgdct = Ec‘é’z} columme] 0-0.5 N NaCl
8] dAY FEFEE Fo] 252 ml/hre] £53
2Fsto] 2t FA 3 miY Ro} HrFule] f--

of abg FaEoite) o] & W) metich,

6. SDS-polyacrylamide gel electrophoresis

(SDS-PAGE)
gutre] Zadd) o]2wil ZI2vlEgd R

€2 el $-29(3-5) ¥ NaCl F=-7o) &
Z4(6-8)% 77 Laemmli(1970)9] =@y <&
sko] dr)dFstddct. 0.1% SDS7} 49 10%
polyacrylamide % seperating gels} 4%
polyacrylamide 3 stacking gel-2 Mini-Protean
(0.1 x 8 x 10 cm, vertical, Bio-Rad Lab. Inc.,
Hercules, CA, USA)E o]43led 12 mAa=® 147
A719gsgdct. ola) 2 shda} A mebEe(0.125
M Tris-HCL, pH 6.8, 4% SDS. 20% glycerol,
10% 2-mercaptoethanol)& 3:1¢) v]&z E{3%
F, 95 CoNA 582 AAdeke] AT, A7)
%% AL Coomassie brilliant blue R250(Sigma
Chem. Co.)2.2 J48AY Hdo)Ad (immu-

37—~
noblotting)2 &) 3§ &}ic},

7. Western blotting

?}. Colorimetric substrate® 0|23 9

713 F3 AL Friesel et al(1989)2) ¥4
HAA Hgeldde Adstgnt & ArGF
A chulzlL blotting kit(18 x 7.5 x 10.5 cm,
Bio-Rad Lab. Inc., Hercules, CA, U.S.A.)S o]&3}
o] HolgkFa (20 mM Tris, 150 mM glycine,
20%, methanol, pH 8.0) WA 70 V2 147k
30 %<t 0.45 pm nitrocellulose paper{Bio-Rad
Lab. Inc., Hercules, CA, U.S.A.) ¢ &3} Ao)d
nitrocellulose paper= 1% BSA~l #7}5¥ PBS &
fog 37°CollA 3087k Ad th-g PBS 2o
2 524 33 AHals. 2o 2idez @y
A7l v~ ¥A (1 ug, 9F)L TBST £(10
mM Tris-HCL pH 8.0, 150 mM NaCl, 0.05%
Tween 20)¢ 1:4002.2 FAsle] 37°CollA] 30%
T AAs] EEo] FE9M WAzt B PBS
SAez 33 AAs7 biotine] =X rat
monoclonal anti-mouse IgE (Southern Biotech.
Inc., Birmingham, AL, U.S.A.)S TBST &0
1:5,0002 2 FAsle] 377 Coll4] 308 H<F ¥k&-4
Zv}. Alkaline phosphataser} 35 streptavidin
(Southern Biotech. Inc., Bu'm]ngham, AL, USA)
< 1:10,0002.2 34§ L8 7lslz 37°ColA
20987 whSA g 2as Yy )2 LA (100
mM Tris-HCl, pH 8.0, 100 mM NaCl, 50 mM
MgCl,) 10 mleil BCIP(Promega Co., Madison, WI,
U.S8.A.) 33 e} NBT(Promega Co., Madison, WI,
USA) 44 @5 E3ste] Algslgy, gL g
el 10-15% 59 W-eAlzct @8, 2Fo
WAlS %7 nitrocellulose paper:s amido black
d48-99(0. 1% amido black, 20% ethanol, 2%
acetic acid)-& o]-&3te] AT T ZR,2 A s}
Ak

L}, Chemiluminescent substrateE 0|25t Hiy

Colorimetric substrate® o] 438 7@} 97tz
7} %% chemiluminescent subslrate2 ©]&sho]
Gillespie and Hudspeth(1991)<] a}yo] whe} wi<d
olAYE Aldlsisict & A5 A chuyg
% colorimelric substrates o[-43 2] Wizl =
&7 0.45 um nitrocellulose papers] &7 %
PBS golo % 5% Sk 445k} Nitrocellulose
papers i}ﬂ-%—"“ (PBS. 0.2% casein, 0, 1/
tween 20).22 37°Cell4 3087k 9hsAz5H o
AL A "“““*"—‘1 (PBS, 0.1% tween 20)22 5‘34“
2% AAY . oyz|e] vl B FHL 1:4000.
2 FNsto] ssta 3T Cow 3027} ¥FEA A,
Biotine] %% rat monoclonal anti-mouse IgE-2
1:5.00022 zeh-gael #Xzle] 37°Cell4] 302

2 el



A7l F AHLdes 584 23] AFsEY]
}. o7 alkaline phosphataser} 333
streptavidin conjugate® 1:10,0002.2 i
of #Asle] 37°Celld 30% ukEAIFIZ AHEY
o2 584 23 AHI F assay £4(0.1 M
diethanolamine, 1 mM MgCL) ¢l ¥4 23] A3
%teit}. Chemiluminescent substrate?] Wk&-8 =
7}¥A71= &2 <4l nitro-block(Tropix Inc., Bedford,
MA, U.S.A.)3} chemiluminescent substrate<!
CSPD(Tropix Inc., Bedford, MA, U.SA.)E 2zt
1:203 1:1008 xR E5ksie H7r F 9
N 5% Fab uh-gAlzch W-S-F nitrocellulose
paper ¢l Wolgle 492 Hez wida A4
casset(Kodak Co., New Haven, CT, U.SA.)We] X-
ray ¥E(Fuji Co., Odawara, Japan)-& 3 zs}e]
102 Sk obdlollA ZhaA) g

8. BT %5

Z7 34L& SDS-PAGER A7|edF3te] 4
L. AL 0.5 cm F¥Aew Agele] 307] AHL
Agct, 7zt A AL Electro-Elution kit(Model
422, Bio-Rad Lab. Inc., Hercules, CA, U.S.A)Z
o] &8l FZ44(25 mM Tris, 192 mM
Glycine, 0.1% SDS, pH 8.0)el4] cut off gke]
E2reF 12,000 daltons] fitterE £ 10-15 mA=.
8AIZE FAIste] 7 200 o] A §EA

9. Pranisnitz-Kustner (P-K) i §HISZAL
Abe and Ishii(1982)2] #hyez A#gsigic}. 1

Az, 5108 F 234 sBETd §39,
FET S5 A A9ER AY 3070
B Ao 23498 442 HHa 005
i BYAE FAE ool AT 50
2 ¥ AT 30T 545 WA 4B B8Pe
5 x 8 mm ol¥0d PHoT Al

BiuTol A W B A

-rr71€°ﬂ AEA 245 steAlelA AT =7
dzam3t §FE322 A5 94L& AFLE 2F
42,00001 miejolem olZ e AT FILL
290 ml(zh¥d % 11 mg/ml)o| o},

2. OpA EEUY IgE 42| 5

7}. ELISA

Anti-mouse IgE monoclonal antibodyZ AH-8-3}
o whi- AW ¥ IgE A7} ELISAT &7
& 73} Table 13} v}, 2390 1 ugo 2 330
AH AgA7] whe2 A Ag, A "HYF 3,
5,7, 9 2 105 F4x gtol A4 0.289 +
0.127, 0.517 = 0.195, 0.601 = 0.086, 1.310
+ 0,248 9 1.228 + 0.238% vele] 23 A
AF(5F) 94 33 BIF(9F) o) 25 FA3] F7}
stz 105l 2k2F Zraskalnt. 10 ug®l &34
22 38 WgAZ shsdlME A d9F 3, 5,
7.9, 105 22 3% ghe] 0.319 £ 0.148,
0.536 £ 0.074, 0.517 £ 0.093, 0.973 =

ug2l =z 33 dAYAA 97 Fe L& wt-8- 0.248 % 0.908 = 0.141% vepdigdel, 1 pge
> HYAL 1016022 s 6878 SR 2 2 DAARL we gl el 7. 9. 1052 g
= E9 ATl A2 0.05 mlg ARFAG  APe] Agout, AANLD wE FAT P
t}. 4417} & 1% Evans blue €< 0.5 mlE A=
Table 1. Total IgE values of the mouse sera immunized with 1 ug or 10 ug crude extracts of Chironormus
Slaviplumus
Total IgE values {(O.D. at 490 nm}»
Weeksa)
1ug 10 ug Control
3 0.289 = 0.127 0.319+£0.148 0.119 £ 0.014
n =109 n=9) n=4)
5 0.517 = 0.195 0.536 = 0.074 —
=7 n=8)
7 0.601 + 0.086 0.517 + 0.093 —
m=7 =7
9 1.310 £ 0.248 0.973 £ 0.248 —
n=10) n=9
10 1.228 = 0.238 0.908 = 0.141 0.114 = 0.041
n=11) (n=12) n=4)

aWeeks after primary immunization. The booster was injected at weeks 4 and 8. PMean = S.D. on =
Number of mice.



2k 1 ug A9 10 pyg AET 25 95T
o 71 =& FIE g nyed 1 pug HgTel
10 pg WGl wlsl AAsA g (P <
0.05). =79 FFE= e 359 105 2
0.119 = 0.0149} 0.114 = 0.041]%}.

et 288le Al4-Ele] gulpE-Hol-
IgE 3+4l7}2 =A% ELISA As}: Table 2 2
Fig. 13} %o} 1 pgel z23Qeo2 godayl ol
o= 12 HdE 35, 7, 9, 10572 F4=
ol 2z 0.279 + 0.084. 0. 462 + 0.139,
0.519 + 0.055, 0.688 = 0.041 & 0.609 =+
0.090% “ebdz, 10 pgd Z?‘%}%.&i =Rkl
ez 22 712k F34% 3kl zhzh 0.280
+ 0.088, 0518+ 0.079, 0.536 = 0.051.
0.598 + 0.040 % 0.551 + 0.067°]sd<}. 9
TollAe 354 105 2+ 0.041 = 0.014%
0.034 £ 0.02591%0ck. 1 pgst 10 pge) =4S
47 HHAIZ] F e8] 5o)-IgEe] AAdekate] of
+ Akl el Fe] BR 9%k hA E8 IgE
FAZIE Byedl, 1 pg AGTo] 10 ug WA T
vld] #JAEA =3 dH P < 0.05).

Ll PCA HISA|H

b2 FAYY Zu}F-Se)-IgE L2 EA )
Hste] 23] A% PCA whg A ¥ = Table 3
ol 4] B wiel Ao}, 1 uge Zf‘fc}%ii W] A7)
he s 23 W (4F) 2] 55 PCA titerr}
40-8022 Frlels] 75714 l =3yt 34 9
H(8F)FA 9F A 160-3202% Zrbstdm
105744 =& &A717) K<sledct. 10 ugs) =8
ez 12 WgAzl F 3FE A7) 94 B
A ekgka, 23 Ad el 55 PCA titerr} 80-
1607k F7hsled o 7F:wbe) 20-4022 43

A7, 34 W4T 9o ohA 80-16002 2k
selehr)h 1056 BhA Fass,

3. o|2n# a=otETaE]

QAE sephadex A-50 A& o485l 2-o] 2w}

2ot adeE S F 280 nmelr 7 23
9 45 E 2% Az, NaCl »% Fu|S F=x
de 45Ue DY BFe] 29874 WA et
v e B oledl(Fig. 2, A), o|F 2z E3
= 3(1.266)2] 2/341 0.84F cut-off o2 3§}
1 o]Ake elfle 35 i] & Yo} SDS-PAGE
o} medo)A Mg Salsledc) :a NaCl 3% 7
w7} Fojxl &5 vlwAd F F335(0.538)
Vehile 1709 dads we SREE e
2709 2=¥E(0.054¢) 0.065)22 2=+
dl(Fig. 2, B), °] & 0.1 ©]s}9] <2 FAE
veblle AR ES DA el "LL EE W
b Fot Agaate] 2abo] o3 $2HUS TFeA
ol 7ol WANAL, HEYF Hyw FIE
7t2l 2/391 (.35Z cut-off Fro2 de] 71 o]Abe
vehgE 6-8%1 F¥E Zeo} Al AMFRTh

.

o

4. SDS-PAGE

W =AE 10% A Aol o950 3
3 16-18709] Q) o] viehdn), RAeo]
97 kDa o]gs = 4700 2§ DA FYat 45-
97 kDao] WA Wslol 6-8719) Fo] ekt
ow, 45 kDa olalol 6709 e RAE shAl
W 7Ho] BAFUHFig 3, Lane 2). ¥,
BT $e5 o|en¥ 2Tl 459
$ NaCl 5= 2] 430 we} 229 ¥+ 99
FAY A A A7 G5S 23 FE Pl 5

Table 2. Specific IgE values of the moue sera immunized with 1 gg or 10 ug crude extracts of Chironomus

Slaviplumus
Specific IgE values (O.D. at 490 nm)b)
Weeks?)
1ug 10 ug Control
3 0.279 + 0.084 0.280 = 0.088 0.014 £ 0.014
(n=10)9 (m=9) n=5)
5 0.462 + 0.139 0.518 = 0.079 —
n=7) (n=8)
7 0.519 = 0.055 0.536 = 0.051 —
n=7) n=7
9 0.688 + 0.041 0.598 + 0.040 —
n=11) n=9)
10 0.609 x 0.090 0.551 = 0.067 0.034 = 0.025
(n = 10) (n=13) (n = 4)

3Weeks after primary immunization. The booster was injected at weeks 4 and 8. PMean = S.D. 9n =

Number of mice.
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Fig. 1. Specific IgE values of the mouse sera immmunized with 1 ug (A) or 10 ug (B) crude extracts of
Chironomus flaviplumus. The bar represents the average.

Table 3. Reciprocal PCA titer of the mouse sera immunized with 1 ug or 10 pg crude extracts of
Chironomus flaviplurmus

Reciprocal PCA titer

Weeks? 1 ugh) 10 pgo
1st test 2nd test 1st test 2nd test
3 0 0 0 0
5 80 40 160 80
7 80 40 20 40
9 160 320 80 160
10 320 320 20 80

aAWeeks after primary immunization. The booster was injected at weeks 4 and 8. PPooled sera from 7
mice immunized with 1 ug antigen. 9Pooled sera from 7 mice immunized with 10 ug antigen.

Agn 453 uial TE oS BH ZApge] 80 kDa 2Zoja] A=k 723 45 kDa |
97 kDa o]Abellx] B 470e 2 2 150- ghell 4= 3708 FHwto] 25, 35, 40 kDa ¥
160 kDa®| siojzl Fawt ghakg 2 37 FFol Al #AEgch(Fig. 3, Lane 3). =3t NaCl ¥%
2R ¢hoken] . 45-97 kDa # 4] o4 vielydd FolE 0-0.5 N2 dsldd F32 453 izl
6-370% FAE ZFA % 2709 ¥ 65 kDa® THEL 59 F EAES vk das FEE A

ok aft
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Fig. 2. Jon exchange chromatography of Chironomus flaviplwmnus crude lysate on QAE sephadex A-50
column. A, Fractions eluted by non-salt elution buffer; B, Fractions eluted by a elution buffer with 0-0.5

N gradient salt.

KDa

97—
66 ~

454

31—

Fig. 3. SDS-polyacrylamide gel electrophoresis of
Chironomus flaviplumus crude extract and
fractions from QAE sephadex A-50 column
chromatography. The proteins were run on 10%
SDS-PAGE. Lane 1, Molecular weight standard;
lane 2, Chironomus flaviplumus crude extract;
lane 3, a fraction eluted by non-salt elution buffer
from QAE  sephadex A-50 column
chromatography: lane 4, a fraction eluted by
clution buffer with 0-0.5 N gradient salt.

s¥stx. 30 kDa¥ 35-40 kDa ¥4 7-Eo|
e FETEE FAGL LE9] galam g
oFAle Z 2lo)Z Belvh(Fig. 3, Lane 4),

5. Western blotting
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Fig. 4. Immunoblotting analysis of Chironomus
Jlaviplumus crude extract and fractions from QAE
sephadex A-50 column chromatography. The
proteins were run on 10% SDS-PAGE and
transferred to nitrocellulose membrane. The
membrane was visualized by chemiluminescent
substrate in lane 1 and by colorimetric substrate
in lane 2, 3 and 4. Lane 1 and 2, Chironomus
flaviplumus crude extract; lane 3, a fraction
eluted by non-salt elution buffer from QAE
sephadex A-50 column chromatography:; lane 4, a
fraction eluted by elution buffer with 0-0.5 N
gradient salt.
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Fig. 5. SDS-PAGE analysis of proteins eluted from Chironomus flaviplumus crude extract on 10% SDS-
polyacrylamide gel. The gel was cut into 30 pieces and each eluate was re-run on 5-20% gradient SDS-
polyacrylamide gel. H, high molecular weight protein standard; L, low molecular weight protein standard;
I, immunoblotting analysis of crude lysate; C: Chironomus flaviplumus crude extract.

Table 4. Reciprocal P-K titers of Chironomus flaviplumosus crude extract and the proteins fractionated by

ion exchange chromatography

Reciprocal P-K titersc

Antigena
x 2 % 8 X 32 X 128 x 512
Crude extract + — — — _
Ion exchange chromatography®)
— Non-gradient elution ++ ++ + — _

— Gradient elution —

aAntigens of the crude extract, the non-gradient eluate and the gradient eluate were 11 mg/ml, 1.77
mg/ml and 0.145 mg/ml, respectively. P)The proteins were eluted from QAE sephadex A-50 column by
non-salt elution buffer and the elution buffer with 0-0.5 N NaCl. Wheel size more than 8 x 8 mm was

regarded as positive.
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Fig. 6. Reactivities of the elutions of Chironomus flaviplumus antigen by P-K type skin test. *Reactivity
was represented as reciprocal P-K titers. **CE, crude extract.
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Fig. 7. P-K skin tests. A, P-K titer (% 32) of elution No. 4; B, Negative P-K titer elution No. 8.
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=Abstract=

Identification and characterization of allergens of Chironomus flaviplumus adults

(Chironomidae, Diptera) in mice

Han-Il REED*, Sang-Hwa LEED, Yu-Kyoung KIM!), Soungmin JEONY),
Jae-Kyung CHANGY), and Yoon-Suk KIM2)

Department of Parasitologyl), College of Medicine, Yonsei University, Seoul 120-752 and Department of
Clinical Pathology?, College of Health Science, Yonsei University, Wonju 220-701, Korea

Non-biting midges (Chironomidae, Diptera) are one of the largest insect families, which
are distributed worldwidely and are found in nearly all types of inland waters. They are
known to be aggressive inhalant allergens which cause allergenic diseases. In this study,
the crude antigens of Chironomus flaviplumus adults which are most widely distributed in
Korea were extracted, and their allergens were analyzed with the sera from experimentally
sensitized mice. The mice were immunized with 1 ug or 10 ug of the crude antigens,
respectively, and the specific serum IgE levels were measured by both ELISA and passive
cutaneous anaphylaxis (PCA) techniques. The highest levels of both total IgE and
chironomid-specific IgE were found in the mouse sera obtained after 9 weeks of the first
injection with 1 ug crude antigen. The crude antigen was separated into 16-18 protein
bands on gel by SDS-PAGE. The crude extract was assessed by SDS-PAGE/immunoblot
analysis. One IgE-binding band (65 kDa) was detected by developing with colorimetric
substrate, and 4 IgE-binding bands (65, 52, 35 and 25 kDa) by developing with CSPD
chemiluminescent substrate. The SDS-PAGE gel of the crude extract of chironomid adults
was equally cut into 30 pieces and each of them was eluted to isolate proteins by
molecular weight, and the allergenicity of each eluate was assessed by applying P-K test on
rats. Proteins of 65, 35 and 15 kDa showed the highest P-K titer (x512) which was 16
times higher than that of the crude extract (x 32). The P-K titer of 52 kDa protein was also
4 times higher (x 128) than that of the crude extract, whereas the 25 kDa protein poorly
responded, which seemed not antigenic. In conclusion, the present result in mice
demonstrated that adults of Chironomus flaviplumus, a predominent species in Korea,
cause allergenic diseases and the main allergens are 65, 52, 35 and 15 kDa proteins, of
which 65 kDa protein seems to be a main allergen.

Key words: allergen, Chironomus flaviplumus adult, Korea
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*Corresponding author



