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-2 -7 (Chironomus flaviplumus) 4%2] &4 2.7]
g 24

olghalV* oS’ 47V, AH, AARY, AEH”
QA Satehst 7| ASSnAD, RS Ja#A?)

£8: S $48S< =BT (Chironomus flaviplumus) 352 =L AZste] IgE @
Aol Belshs F 9Y dAe DophzAl & ATE FPsdch =FLRUT A3 ZPdL
m}orol 1 pgst 10 pgo 2 747k 334 WA 7] A3 ELISAS PCA wbgAgelA =5 1 ug @
AF F 95 D& oA A ¥ ANMT-5o)E PAE L& & ol xAYAHT 4
2o ZES SDS-PAGERZ H7|<d%ste] 16-1870¢ wA FEHE Az, °lF
chemiluminescent substrateZ o]g3}e] @ejola & A% Az} 65 kDasl|A 7Z+ak D 7
o] 52, 35 @ 25 kDaelA] <5t whild F3e] B et AW 2IRE A7 AL
307 AHe = Axksle] 2% Zzte] gld 3L PK FRdgbeRAAk At 65, 52 35
kDa 29X 7aF PAuree wol iAol Falsdw, 25 kDa ¥$lolde o1t whe-g ugl
o}, wlodo| oA sl 23 15 kDa $99°] FHANAE ¥& P-Kiiter 3+-& 2| 15 kDa
ol T gl de] 982 o £ 9lgir}. olare] AFelx Ful $HFQ kAL AGT ATl ¥
A2y "o Y o w zhasiy gl whllAL 15 35 52 2 65 kDag} 47folx olF
65 kDa shi|zle] 7}aH 74 allergen©. @ A oot

M B

ZBA R, w9 olrAAs|Rd F U=l27)
A Ag-E ofr)she 4Uledls 3 A E3o]
e, 1 F AXFEq AWARE7|7} A F
A% e & deid g w2 A7 s
ojghtt. olel wkslo] ZhE AR FEo|v LFFeol
&3t Aare) 94 BT A B3R W
Zutge EREHez 37} (Insecta), HHF
(Diptera), 72w+ (Chironomidae)dl] 43}& g
wys 7 A 5 X = AFA. FFT
Zorje], ¥, ALY T RE FAM AP L
Ao, 72T FFAd0) sle] B 2ofE) A
o FRle] Al ojzimezr EHL FVY A7
< AL Lholth 53] AEL o] Fol 24
o ghol] AzaA] Zalo BA7) dofsle] H& 2

=2 10059 129 229 AAEA 19964 1
4 139

so] Qe 19939 % AAUTgE s Uy
A() A7u Adel 2ste] =L

* 2 9) =7}

wrrt we) RxA Wz g7 el 410 9led
A Apgge] BFA wFpe|t 71BR| o Eeolgf el
7] F4¢ dorle AR 4eA qlnt. Kimura
etal(1990)2 g ¥22 wr)eh & =& AWl
Ao ZAwp o] da] FEF ] 9l &S BT
3, Matsuno et al.(1991) % t7]Fel Aduel wet
0.3-6.8 ng/m22] Zup7 P& 54 wug wut
it

7zl G274 A sl F[leg F5
WA ®| 7L 1970 Fodbell SelAe]r}, olze]
Fre] Sedte] vpdtel] Avld @& Ade F <
23 Jhed dEEs A A)RA AL dA7 o
gslged, o 9908 Holla At 2w

2 o) A5 Flgd1. Cladotanytarsus lewisizl=
2uprl F Fdew zhgdche AMde] Falxgl
t}(Kay et al, 1978). Baur(1980)% FdelA o
227} S|% Chironomus thummi 32 333}
v a2 9 43R EAR Fella] GHE7)A
Ago] by WSS B uE ). Igarashi et
al(1987)2 Y¥e Toyama A|whe] 7|34}
5 119%-¢ dao=z =43 A3 Polypedilum
kyotoensis, Chironomus  yoshimatsuis}



Tokunagayusurika akamushis] wste] z+z}
23.5%. 17.6% 2 7.6%2 ofAur22s Wyl
5L, Toshiya et al.(1987)2 Kyoto x|uke] 4] gha}
567 % 327 (57.1%)¢] Chironomus yoshimatsui
Z 85 J°ﬂ HukEE dehyds s
Murakami et al.(1988)2 22 10/) =42 A
Mok 697%H 2] 27 .4%7} Chironomus plumosus
FEF ARAY pgurss el v s
%15L, Ishii et al (1988)% zoli2] @ale) 16.3%
7} Chironomus yoshimatsuiel] <kijute e neich
I spgict.

FRAAE obd Aol Yoy A
o7 o Ax Boisiy a 2| ZAE whrh
A2 9t Park et al.(1991)< Chironomus
plumosus<} Tokunagayusurika akanmshiﬂ] o 3
PSS Kl 299 Z)9A] A4 s ¥y
¥} 212, Kim and Park(1994)& 47529 %37
A dEzr] #32he) 20.4%9 20.6%7F A7) 2%
A% SIEEE aed 43 el x AR

& 27 L 29U ¥ ustgdcl gy
S8 F 24N 8T 229 2u7 Uae 2
%ﬂ-gg diol e 7F3F B3 93 Fo]x)9t 27
dell e 5 ARD Ao a4t R
23 4y 9lF(Reeand Kim, 1981). <= LJ,,,Jr
A 7h E 2AFL nggguTel o)y
@72 (Chironomus ktiensis) 229 Ao = B
F=9lch(Ree, 1993). wlebd A7 £ zxaldzis
2T ARk sapeb-ge] Axe} AzbEch

dHEVNA g g 2OT7Fo] FU4e) o)
T dTAAe] TUE 22 A AAR 2 T3] o
ok Aol 538 zZab7 %] 946 w
M d7-8E vl7) A9 ¢l weldd 2 A7
2] vefell A A el a2 d¥ s Ay
o 7b FoF Folzt AdEe pPU AT =
F-g AAsle] IgE Aol F2 Do Ty
Sl dg shetelmal shgic,

JERET

ks

Zmto] HED =Ee ME
1993“ 8o A7 % A
A AT R o AR ek BEARRA A A}
Wtk =7) 40 x 20 x 20 cmS) FFe may
€ 34 om A3 3-437) §3-¢ $£2% 10.000°
2 AE gy 25 CollA AlSgslgct. =2 -
= ];HE:] A]-_H.AL;]_OH L.-l o.i}'?)}—— 74‘7%'11}—[- j‘g%’-%
B AYALG, AL 4 A
TE Baldte} waldAuaby Fet —20°Col
FRAEATE, Y5 H9E 3o s
ssium phosphate £+5 (pH 7.
homogenizers- o]f-3lo] 444 ﬁ-@q L Tl=g

o olZE 547 AHs) AelE F 15000 x
E 4 CollA 158 Fob dAEsgc}t. Ak
M At 2gdoe shgn A am :ﬂ
742 —T0°Cel i% ok, SR e Lowry
(1951)2] W o g ==3)9lc).

rI'JO 1=

2. EII-C’A ahpi:]x{

4-5F =& BALB/c +7FE 500ie]d o

2 vl 234 1 ug AT 10 HdPow
sk, =23 1 g 10 pge 747% 4 mge)
alum adjuvante} Egtale] Brlfe] Falsielw,

T2} 85 Fol| 7pzb Eake] zaale tha)
°*‘3} 2 HAF 3,5, 7.9, 10F Fo 2t 7-
11eke]e] vbpng dolg deste) goz ¥
A AL AR ste] BHY-L odg)

3. EA4HAEMY (Enzyme-linked immu-
nosorbent assay:; ELISA)
7}, & IgE gx7to] =X

€AW % IgE 4712 Hirano et al(1989)2)
WS 2Bt A skl 238l9ic). Anti-mouse IgE
monoclonal antibody(Pannmgen San Diego, CA,
U.S.A)E E=Xg3d(pH 9.6)22 A (1
pg/ml)sled 100 pl¥ microplate(Costar Co.,
Cambndgc MA USA)e ¥w £C4 1647k
g £ 1087 35 A" 59c), Bovine serum
albumjn(Sigma Chem. Co., St. Louis, MO, U.S.A.)
# EEle) 1% folog wgol 200 Wy ¢
T 3TCAA 143 Agaisich 1087 33 A%
¥ F ovhex 3 FHe FuARN(1%
BSA/PBS-Tween, pH 7.4)el 1:509] 52 3|4
%}01 100 @) g3 37°ColA 1417} Bk whgA)
70 . ohAl 108 E<t 38 Al=slsic) Biotino)
2y 4 anti-mouse IgE polyclonal antibody(Bio
design, Kenmebunk, ME, U.S.A.)? A gholl o
21 pg/mle] $E2 343 F 37°ColA 147
RhEA 7l 1094 33 AFsgu. o7 1
pg/ml FE B .fz]/‘-‘lﬁi peroxidase conjugate anti-
biotin antibody (Vector Lab. Inc., Burlingame, CA,
USA)E 7bste] 37°Cell4] 1412F whgAl71m 10
=4 3 AFHsiedch 7] "ao (Phosphate-citrate
buffer, pH 5.0 100 ml, O-phenylene-diamine 40
mg. 30% Hy0, 40 u)& 100 @¥ 23y 303
HAZch 2.5 MH,80, 49 25 ug®l oy uhe
+ AAARD F 490 nme A FHTE =38
o IGE REF 2Aslr] ¢sle] AFER g4l
mouse IgE (Parmingen, San Diego, CA, U.S.A)E
0.015625, 0.03125. 0.0625. 0.125, 0.25,
0.5, 1 pg/ml FE2 ol FIEE 2467 =

THAE 28 AEEYNY gE k2 AXbsiednh



L. So| E 7L &F

% IgE AA7E A3 uhis a4 A3}
%32, %A anti-mouse IgE monoclonal antibody
A EduTe) 2804E 11,0000 343
of Abg-stolch. ehea AL 1:2009 FRE 3
A spsict.

4. Passive cutaneous anaphylaxis(PCA) gt
SAIH
vh¢ IgE AZFE HE Ao PCA 3
+<& Mota and Wong(1969)°] Hhiel we} &3}
Atk 57 Y= (Wistar, 7-97)2] Selg rjzel
A ghe ¥ RGN hea RS wAHoE
A8}o(1:20, 1:40. 1:80, 1:160. 1:320), z+zt
0.05 ml¥ A& kA2 va Falsleict 44
7 Fel| 239 0.5 mld} 2%2 Evans blue £

0.5 mke £33 &g Fiulel] Fabsgin. 30
E Fol FE AT, FA5E WA AF DR
4 27)17} 5 % 5 mm o]4du] Fdeoz sheict,

(-2 nﬁx]o 3.5 7.0, 10:_1‘_01] 7_‘}]'53_5‘—1' ﬁé%%
71—71— j—”‘.’_ﬁéi —?:Tﬂﬁl-‘x] )\]-—%—5']—93{1:-]—_

5. 0l2n# 3=otEgeiD

2h2-8-9(10 mM Tris-HCL, pH 6.0, 100 mM
sodium acetate, 35 mM MgCl,) 2% vlg] 8o
o]24 % QAE-sephadex A-50(jonic capacity:
2.6-3.4 mMol/g: Pharmacia LKB Biotech..
Uppsala, Sweden) column(l x 7 em)d] 234
g AHFAYIL 18 ml/hre] L2 f£-Z59
8T 3ml 4 28 F 280 nmellA] FF=2
Aeldel. @9 59% columne] (-0.5 N NaCl
°l A FEFEE Fo] 252 mi/hre] £532
42ste] 2t P 3 mlY Bol TxTule] %
of upg FEofite] o] ¥l matgict,

N, o

_|[;.|.

6. SDS-polyacrylamide gel electrophoresis
(SDS-PAGE)

Ant-o] 2T o] 2wE FBulEaHI
B2 Wl S (3-5) ¥ NaCl F%-7n) £
Z9(6-8)2 77t Laemmli(1970)9] #hde 24
gle x7)d%stedct. 0.1% SDSY 69 10%
polyacrylamide % seperating gels} 4%
polyacrylamide - stacking gel-2 Mini-Protean
(0.1 x 8 x 10 cm, vertical, Bio-Rad Lab. Inc.,
Hercules, CA, U.SA)E o]43led 12 mAZ 147
A7l gkt o) 2 A} A 2430 (0.125
M Tris-HCL, pH 6.8, 4% SDS. 20% glycerol,
10% 2-mercaptoethanol)g 3:19) H)|&Z 33t
F. 95 Cellq 58z} 7hadete] alastdct. 7))
%% AL Coomassie brilliant blue R250(Sigma
Chem. Co.)2® H48t7v WA (immu-

37—
noblotting)-2- &) 3§ &}43 v},

7. Western blotting

?}. Colorimetric substrate® 0|23+ Y

719353 7L Friesel et al(1989)2] nr¥L
W AA Aol g At F Ao F
7o) whalg blothing kit(18 x 7.5 x 10.5 em,
Bio-Rad Lab. Inc., Hercules, CA, U.S.A.)S o] &3}
of AHelgkFd (20 mM Tris, 150 mM glycine,
20%, methanol, pH 8.0) W] 70 V& 17}
30¢ %<t 0.45 um nitrocellulose paper (Bio-Rad
Lab. Inc., Hercules, CA, U.S.A) ¢ &7} Ao)s
nitrocellulose papers= 1% BSA”} A7}¥ PBS &
dez 37°ColA 3087 Ade vl PBS Lofo
2 584 33 AHsaY. a7 2oz WY
A7) v 83 (1 ug, 95)4 TBST £<U(10
mM Tris-HCL, pH 8.0, 150 mM NaCl, 0.05%
Tween 20)¢ 1:4002.2 EAsle] 37°CellA] 30%
F9) 278 BE0) TN WgAgc) oA PBS
LHeoz 33 xﬂ #3}2 biotine] ¥ &% rat
monoclonal anti-mouse IgE(_Southern Biotech.
Inc., Birmingham, AL, U.S.A.)& TBST 4o g
1:5,0002 = FA35le] 377 Coll4] 308 H<F ¥k&4]
7}, Alkaline phosphataser} ¥3t= streptavxdln
(Southern Biotech. Inc¢., Birmingham, AL, U.S.A.)
< 1:10,0002-2 5|45 Soi-g slstn 377 CollA]
2097 vhgAlgich SAlg 93 )2 28 (100
mM Tris-HCl, pH 8.0, 100 mM NaCl, 50 mM
MgCl,) 10 mlell BCIP(Promega Co., Madison, WI,
US.A.) 33 ule} NBT(Promega Co., Madison, WI,
USA) 44 15 £33t Algslogly, WL Ak
el 10-15% 59 W-AlzAct @8 g3
WAL &7 nitrocellulose paper:s amido black
3-89 (0.1% amido black, 20% ethanol, 2%
acetic acid) & o]-&-8fe] J g F =Rz A28}
ik

L} Chemiluminescent substrateE 0| &%t it
Colorimetric substrate® o]£38 7@} 97r%
7} %=& chemiluminescent substrate2 ©)-8-5}o

Gillespie and Hudspeth(1991)
Ay e Adeis =
£ colorimetric substrateS o] oko] Wizl =
&4 0.45 pm nitrocellulose papers) -%371 %
PBS g0z 5% b A&sedct Nitrocellulose
paper® Aghg4ol (PBS. (.2% casein. 0.1%
tween 20)22 37°Celld 308%t wbgA R}k, o
AL A =‘<UL°_‘1 (PBS. 0.1% tween 20)22 514
2_6] ABET F od7)e vk~ 3 HAL 1:4008.

2 348} 7}3}:7 37 C°ﬂ/ﬂ 3042k ubg-A)#Hoh
Biotine] %% rat monoclonal anti-mouse IgE-2
15,0002 % zchgdo] & ale] 37°Coll4] 3032

o wpg o] whe) Wil
735 Ao gy



A7l F A HLdez 584 23] AFE
}. o]7]e] alkaline phosphataser} 33
streptavidin comjugate= 1:10,0002.2 ki
of #Asle] 37°Colld 30% HkEAIZIZ AFHEH
o2 584 23 AHF} F oassay £9(0.1 M
diethanolamine, 1 mM MgCl,) ) 5&4 251 A
3l93 k., Chemiluminescent substrate?] ¥Wh$-2 =
7¥A7]1= &7 <4l nitro-block(Tropix Inc., Bedford,
MA, U.S.A.)3} chemiluminescent substrateg!
CSPD(Tropix Inc., Bedford, MA, U.SA)E 27
1:203} 1:1009] Fx & &3tsted M7k & o
ol 4 5% Tab WAzt wH--F nitrocellulose
paper 9ol ‘dolgles 49& #ulz widE A
casset (Kodak Co., New Haven, CT, U.S.A.)W¢f X-
ray ¥E(Fuji Co., Odawara, Japan)-& #zs}e]
102 Sk bAoA ZhaA) 7o),

8, CHE =&

27 34L& SDS-PAGER A7|dF3te] 4
L. AL 0.5 cm F¥Ae= Agsle 307) AHL
Agch, 7zt A AH-L Electro-Elution kit(Model
422, Bio-Rad Lab. Inc., Hercules, CA, U.SA.)Z
o] 4-8le] FZLM(25 mM Tris, 192 mM
Glycine, 0.1% SDS, pH 8.0)<l4] cut off Fte]
E2rgF 12,000 daltons] filterZ £ 10-15 mA=.
8AIZE FAIste] 7 200 po] g S A FTh

9. Pratisnitz-Kustner (P-K) i §HISZA}L
Abe and Ishii(1982)2] #hge=2 A#gsieict. 1

F 2%, WBET B,
240 D195 A9 200

1=

> a2 s4eke] 0.05
g zaws:d T ) AR, 30
w4 O barat

Zore| JE W S A
Trﬂ?"ﬂ ’33'}7‘“ 2.g8 shealelA AR 27
dzuT §352 AbSste] 2L AFL
42,0009 mlejgion o) ZRE APabgh Z}el->
290 ml(xh¥d % 11 mg/ml)o]glct,

2. OpA EEUY IGE 42| £

7}. ELISA

Anti-mouse IgE monoclonal antibodyZ- A}-8-3}
of whi-& AW ¥ IgE A7} ELISAT &7
% Z3zbe Table 13} v}, 239 1 ugo 2 330
Ax AgA7] w2 A Ag, A "HYF 3,
5,7, 9 2 105 F¥#x tol A7 0.289 +
0.127, 0.517 % 0.195, 0.601 = 0.086, 1.310
+ 0.248 9 1.228 + 0.238% viele] 23 A
AF(GF) 4 3% BIF(9F) o =5 FA3] F7
st 105l o2k Zrastalnt. 10 ugel &34
22 33 WgAZ shsdlXE A d9F 3, 5,
7.9, 105 27 3% Fre] 0.319 £ 0.148,
0.536 = 0.074, 0.517 £ 0.093. 0.973 =

pge] Z3Ae = 33 WAAA 95 Fo & =4 0.248 2 0.908 + 0.141 velldel. 1 uge
2 G 1:1602.% A5 6858 R A 2 AGAHS W el widte] 7, 9. 1059 7
& %9 ojslFdel Ztzt 0.05 ml¥ A Ako) Hglovh AAACT w]$ Falg oS
t}, 447} £ 1% Evans blue 4 0.5 mlE %=
Table 1. Total IgE values of the mouse sera immunized with 1 ug or 10 ug crude extracts of Chironomus
flaviplumus
Total IgE values (Q.D. at 490 nm)®
Weeksa)
1ug 10 ug Control
3 0.289 = 0.127 0.319 £ 0.148 0.119 £ 0.014
n =10} 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 —
n=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. ¢n =
Number of mice.



o
i

Raok 1 ug A9¥ 10 pg HET 2F 9F
o 71 & FIE e nged 1 pug H9Te
10 pg "ol vsl FA-A FUF(P <
0.05). =79 FI%= & 359 105 Z2
0.119 = 0.014%} 0.114 = 0.041°]<dc}.

e =g AEsle ZAuE-So)-
IgE 3Al7}2 =AlE} ELISA As}: Table 2 2
Fig. 13} %o} 1 pgel z23Qoa gl g
2o 12 HdE 3 5, 7, 9, 1059 §F4=
gel zZkz 0.279 + 0.084. 0.462 + 0.139,
0.519 + 0.055, 0.688 = 0.041 % 0.609 =+
0.090% vebda, 10 pgd) Yo AQAQ
skl Az e 717ke) F3E ghel 2 0.280
+ 0.088, 0.518 *= 0.079, 0.536 = 0.051,
0.598 = 0.040 2 0.551 = 0.067°)%dct. =
ol 359 1059 zHzt 0.041 += 0.014%
0.034 = 0.025°19c}F. 1 wugs}t 10 pugd) =94
7 HHAIZ] F 8] Ho)-IgEe] A ofate]
¥ Akl el Tl BE 9% HA B8 IgE
FAZLE Boded, 1 pg AgFo] 10 ug WA T
vld] "HAEA =3 dH P < 0.05).

Ll PCA HISA|H

b2 FAUY Zu}P-Se)-IgE L SA )
Astel 25 4A)F PCA vkg A8 A= Table 3
ol 2B vlel Ao) 1 pgel Yo WA
stxE 28 WY (4F)F e 55 PCA titery}
40-807 Zrlsle] TR R &Ege). 3% o
H(8F)FUd 9T A 160-3202.% Zrbstgda
105744 =& &aA747) K<stedet. 10 pgs) =38
ez 1A Wg Azl F 3FE A7) 94 B
FA ekgkar, 23 W E4] 55 PCA titers} 80-
1607k F7hsled ot TH:ee] 20-4022 AH4d)

Q7. 34 WIFal 9Fdl oha 80-160.02 27k
shedekr}h 10Fel A Zasisinh,

3. o|2n# =20t afa]

QAE sephadex A-50 74-& o]&35}o] Zo]2wsd
F2olE 295 5383 F 280 nmelr 2+ 2=
9 F4x5 3% Az, NaCl 5% P FX
% 4EdL 3t 25o] 2-97AR] A el
e AE & oled (g 2, A), o5 =2 §3
= 3(1.266)9] 2/340 0.84F cut-off o2 s}
2 o) 4hE Vel 3-51 232 wol SDS-PAGE
2 "o A Y& 4+q3RY. A, NaCl ¥5 +
Wiz} Foll fEHo2 wlwA T F3%(0.538)
vebls 109 dREs e F3eE ekl
2709 AE3(0.054¢ 0.065)0.2 BH=EY=
dl(Fig. 2, B), ¢] & 0.1 °8y 42 FAEE
velle ARHES dFcke] Mz, EF W9
7F Fol Azt 22k 23 =S e
o] ZZ|wFel wiASlH s, WEIF Hy FAE
Zkel 2/32) (.35 cut-off o2 &le] 1 o]AkS
el 6-8W F8-2 ®ol A alLatedct

21

o

4. SDS-PAGE

A 1S 10% A el Ardg3t 4
4 16-1870¢] A T 3lo] eyt Hxjako)
97 kDa ol4bdE v 4709 A% Sja FH G 45-
97 kDa2] =hi 9jollx 6-8709] FHeo| el
om 45 kDa o]3}el4] 6709 e Bxjeke shal
S o] FAEcH(Fig. 3, Lane 2), &4,
w7 48 Ee o]leaE 2TeiEaYn L5
< NaCl 5% e pFo m=} 2213t % 949
FAE A Aol Ar)45T A pE FuE F

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

Sflaviplumus
Specific IgE values (0.D. at 490 nm)b)
Weeksa)
1ug 10 ug Control
3 0.279 + 0.084 0.280 = 0.088 0.014 = 0.014
(n=10)0 (n=09) (n = 5)
5 0.462 = 0.139 0.518 = 0.079 —
n=7) n=9)
7 0.519 = 0.055 0.536 = 0.051 —
n=7) n=7)
9 0.688 + 0.041 0.598 * 0.040 —
m=11) n=9
10 0.609 x 0.090 0.551 + 0.067 0.034 = 0.025
(n=10) (n=13) n=4)

AWeeks after primary immunization. The booster was injected at weeks 4 and 8. BMean = S.D. on =

Number of mice.
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Fig. 1. Specific IgE values of the mouse sera immunized 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 ug crude extracts of
Chironomus flaviplumus

Reciprocal PCA titer

Weeksa) 1 pgh 10 pgd
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. PlPooled sera from 7
mice immunized with 1 pg antigen. 9Pooled sera from 7 mice immunized with 10 ug antigen.

Ax %ﬂ- A E] kS By ExpEke) 80 kDa oA Basgict T2, 45 kDa ©)
97 kDa o]Abellx] BFHH 4709 g2 = 150- shell 4= 3709 FHwto] 25, 35, 40 kDa ¥
160 kDa2] sty Falvt dAgE 2 37 7o) A Fas| ek (Fig. 3, Lane 3). =3t NaCl 55
2= ¢dsten . 45-97 kDa W8] ¢4 vebgwd FolE 0-0.5 N2 dsd| F2 453 izl
6-370% FAE ZdA% 2709 F¥ 65 kDa®} THEES ¥ F RS vk giA S F2]E A
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Fig. 2. Jon exchange chromatography of Chironomus flaviplumus crude lysate on QAE sephadex A-50
columm. 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 ~

45

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.

o¥gkx. 30 kDa¥}t 35-40 kDa R4 F-Eo)
e FETEE FAGL S ohila g
FAsbe Z 2] B Hrh(Fig. 3, Lane 4),

5. Western blotting
2o 23 ey FEL chemil-
uminescent substrateg] CSPDE ©]£-3}e] uha 4
70 7% 65 kDa ¥4l 1709} 218 733} 25,
35 2 52 kDasl4 % 349 7He DAY
oddvh(Fig. 4, Lane 1), w7 38418 CSPDE.
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Fig. 4. Immunoblotting analysis of Chironomus
Nlaviplumus 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
Sflaviplumus 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.

o} Tizter} F& colorimetric substrateS o]
o HhBAA-L v 65 kDa ¥§]o] Fgute] B3
¥ %=d (Fig. 4. Lane 2), |28 3 wrleas)
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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. 9Wheel size more than 8 X 8 mm was
regarded as positive.
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alo] 3-5¥ (10 min/3 ml/fraction) R&ojxE 2 5]0] 95 kDaol dgels 2Ee jgHlos
A e 9tE . 0-0.5 N NaCl E57u]S Fg28 o Fa)T kgl 2Ho] BaE|dT)

= &7 '&?"li"] 6-8¥ (10 min/3 ml/fraction)
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¥ -& Fig. 5oll4] By wlie} o} AlEel] A4 xR wEETel 229 9
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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 LEEY, Yu-Kyoung KIM1), Soungmin JEOND),
Jae-Kyung CHANGY, and Yoon-Suk KIM?2)

Department of Parasitology?, 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
chemilurmninescent 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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