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3| &= (Paragonimus westermani) 7+ W &) of] A ¢

od
g IgE 3l 719 W%
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o

2 o FE(Paragonimus westermani) AN 2B HFE 53U dez2A & AN F o
Z1A8A HEd olwl 2A & ¢ B AW AT IgE I A1 WEo] dojdrt, o] 4
el e Ao #FEE 92 93 & IgEY 5ol IgG FARE A2 AAEzR F4
of ZrdF AR FA M HES wASdd. dAEF I¢wF 200 E wAd AT RdAAL
A714(0,1,2,3,4,6,8 ) = IgE®) W %-& avidin-bioting o} ool a&¥ A =944 (enzyme-
linked immunosorbent assay; ELISA)2 2 &A4%ld o IgGes E4Aq ELISA & o] -43ld
SR 49T g3 F EXE 249 259 35 Fo F3Es 27 0.18£0.042, 0.18%
0.0810] 3l ok, 4 ol 0.28+0.1518 FA43 Fr13tgler 8F77 &4 44(0.43+0.055) &
2o w2y A4 A AR AE 58 0.07~0. 122 %S FdA N FASHG S, =g A2
P79 B3 IgG FA = 29 3F Fo FAHE 0.2010.0328 Frek7] A= sle] 856 0.31+
0.067% Bygovt dzTel sl aA ForEA kel ol de A}z mol v FA ST WA
A A FFS ol IgE 2 IgG A & ZF/A4E ¢ 4 A9l

Key words: Paragonimus westermani, albino rat, IgE, IgG, avidin-biotin, enzyme-linked im-

munosorbent assay

A

Y% FAA
al., 1974; Yokogawa et al., 1976; [
and Soh, 1983) % & < glow 53

Ay IgE a9  Fr1(Kojima et
., 1980; Min
ojeldt IgES)

e 240940 % A 5 29 F £ 4 9
o ol FA® IgEe MyEe 7 A4Fd A
Eol @Aes] nrte w Folde 4o B =T

sl

A8kl 471 polyclonal IgE o= o]8] wgx &4
o} 9l % & (species)el W& FAA QA Qo] o4
g2 o 4ex] glth(Pauwell et al., 1979).

# 5-% (Paragonimus westermani) & b5k, 7} =¥
3 2ol Fol FASFE U dow HAAd
AolA Aol A whd(exeystation)dte] A& Fxz %
A WE e f5o dut BT A5 1EE F
A B3AE AV dA40E AH FAd olzx §
2 A} A zA o 7] A&}, Tkeda and Fujita(1980)
& P. okirai A\ ¢4FE WA AL A F4
35 F IgEsl A4sts o= %9 B4 WEY ol F
o] 9% ATL vtz nzFIct. =} 94 2
o] BAg 27 olgAsE Ad AFF AEA A%

Astel HE TgE $AS w3el HE 4TE T 4

< AAo ek g IgE g3l 9] §4 -2 259k passive
cutaneous anaphylaxis(PCA) uF-$(Ikeda and Fujita,
1980), radioimmunoassay (B8 5., 1980), paper radio-
immunosorbent technique(PRIST) (Phister et al.,
1983) 5o Wl A&sle] ot A RAAE F3
& EAdte ol & FA3w oMol drh =
#r} H Tl mek 38 avidin-bioting o] &3
enzyme-linked immunosorbent assay(ELISA) %o
A 9k= 9l o} (Guesdon et al., 1979., Boorsma et al.,
1986).

ol ATl AE AEF sEFEE WAd A
F AW F IgEe #T 4%
de] o] &5 32 9+ avidin-bioting o]-&3%} capture
Fa3A wadgAades FAs9es 5ol IgGe
44 ¢l ELISAY & o] &3te ZAe A 5% 24
F gAY HEE Yol XaA shch

Mz o WY

1. HES ndfEe £y
%% A3H5e HdAYder 4¥d Aspd=
S wAxdA AEFY A2FTFFA AAA
(Cambaroides similis) & SR Ftol 4 =} 3t
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¥ Q1 g5k (pepsin 0.2g, T4 0.7ml, TS
99.3ml)el Azl eol 53 fFE Asieh

2. dEsE R ZaYy

150~200 gm v 9} 9] A4 Wistar 5 WA 10 vl &

Argstges A EE dRES A el 20~”5 7H
M AT FAANZ. oW e Tl 5 whele
F OaTer Asie

3. 82 A=

A &2 AYeEe ool ATFRAAZ F 3 A4
A= HPAA A Foziy 45E Do PBS; 33
Al o] % AFE &g Aot A A Tl
Yol —70°Celd BAAR F FA el vha st
A F XHLZi } EA—gA W g8 19!

4~53] 2 ‘327,1- v}af) 8k ¥ ultrasonicator(Lab line, Illi-
nois) & 5~10 &7t Hf’/lﬁ}ﬂ Axzeg A7 5
o 4] 30 27} 10,000 rpmo® R4 IAAARN F A
ol (supernatant) # 3}l ch. AP N L 4°Col A F5F
4 el Al 24 47 FA3)e] o] F —70°Cell A w33}
oA A83lg el 39 whuld ge % Lowry et al.
(1951) #Hlol =} F43d e ‘ﬂ &2 50 mg/ml
ol Ao,

4. *ﬁ"—’.‘iﬂi‘- 5%' gy=a

P = 7 714(0,1,2,3,4,6,8 )2 ZdT
I o 272 J—r]«] 3?‘—"“4- A oA g g
T F —70°Cel A Y F madte] AFPe) AE3Acl.

5. 83| E(Total) IgE &3] X

NP3 & IgE §A 718 &4 Hirano et al. (1989)
o W e ¢zt 44354 avidin-biotin-g o] &3 cap-
ture enzyme-linked immunosorbent assay(ELISA)
Z =439 . Monoclonal mouse anti-rat IgE
(Zymed Lab., California)E % 3 9 %9 (coating buff-
er, pH 9.6)22 5 pg/ml HA 343t 96 well
polystyrene microplate(Dynatech, Virginia)9} 2 &
(well)ol 100 pl® go] 4°Coll Al &H3uF A solet.
3% bovine serum albumin(BSA) (Sigma, St. Louis)
4 2 Fo Arlelo 37°C 2540 Yol 247 W
Ag F 1:1008 43 AFdAH L& Hrrez 37°C
253 1A% WA F 1:1,000 22 3143
biotin-monoclonal mouse anti-rat IgE(Zymed Lab.,
California) & #7}3te] 37°Col A 1 A 7+ wX 8} o},
1:4,0000.2 343 peroxidase-conjugated streptav-
idin(Zymed Lab., California)g& 3 7}ste] 37°Cel A
147 wA 84 3, phosphate citrate buffero] ortho-
phenylene diamines} HyOp % o] 2} Fof 50 pl¥ A
74gt F 25°Cell Al 30 & WA F 2.5 M HoSO %
50 pl¥ A sl ukeg X A7)z ELISA%
(Dynatech Virginia) & AF-&3lo] 4 492 nmell A
¥4 2Fe s+

o)l & AL 3% BSAE
(pH 7.0) o2 33 At

t

e

o

.o PBS Tween-20

¢. 3 Eo|(specific) IgG &tHlel &3

5% 429 AL ¥4 (somatic antigen) & =
S QEd oz 5 pg/ml HA 34 de 96 well poly-
styrene microplate®) 7 F-o) 100 pl 3o} 4°Cell A
spur ubx st oh. 3% bovine serum albumin(BSA)
| Astate] 37°C 25pakAkdl go] 242 W
A8, 1:800cz A AFAFe Arstx
37°C 25+ 4Ae A 1 A7k ¥hg 8 F 11 1,0000.2 3]
A & peroxidase conjugated anti-rat IgG(Cappel Lab.)
2 Hrtate] 37°Cel A 1A 7+ w395 phosphate
citrate buffers] orthophenylene diaminex} H,Cy%
o] 7t Fol 50pl% Hrbstel 25°Cel A 304 WA
% 2. 5M H,S0,% 50 pl¥ Hrbsbe]l w8-& AR A7
5 ELISA%3A & A&t o3 492 nmel A {5
BFE FA s,

olwWl ¥ 74L& 3% BSAE
(pH 7.4) o2 33 A Hspddet.

& 7 Fol

2.2 PBS Tween-20

1. #3uW Z(total) IgE &X|7te HE
Az #@3d & IgE Ax 2 2%, 3F £
FA5F 0.1820.042, 0.18+0.0812 Z7ts71 A%
3le] 4F Foll 0.28:£0.151 ¢]glz 8F JM 0.43+
0.0552 A& oz Asdger, NazTd FFEE
A A7 F34(0.07+0.021~0. 1210.025) a3
& ¥4 2gch(Table 1),
2. EH E0|(specific) IgG &xl7I2 HE
HRQY Eo] (specific) IgG &A= 74 3 F Fof
Z3%5} 0.2040.0322 Z7138)7] A FEle] 85 Fof
0.31:0. 0672 <7t Z-718lgl ch(Table 2).

gon

Table 1. Serum IgE values in rats infected with
P. westermani

Weeks after Absorbance at 492 nm

infection

Infected(lO)” Control(5)
0 0. 09+0. 042“’ 0. 100, 006
1 0.1120. 029 0.12+0.025
2 0. 1840, 042%%* 0.11+0.023
3 0.18::0. 081*** 0. 0720. 026
4 0. 280, 151%%* 0. 1140032
6 0. 3940, 125%** 0.110.038
8 0. 4310, 055*** 0.07+0. 021

*: No. examined
#%: Mean =+ standard deviation
wkk: Stydent’s t-test (p<C0.05)



Table 2. Serum IgG values in rats infected with
P westermanz

Absorbance at 492 nm

Weeks after

infection Infected(lO) * Control(5)
0 0. 1340. 048** 0. 1710. 020
1 0.14+0. 026 0. 160. 000
2 0.15+0. 061 0. 160,023
3 0. 20£0. 032%** 0.11%£0.035
4 0. 220, 025%+* 0.16+0.035
6 0. 29£0. 056%** 0.18+0.019
8 ol+0 0()7*w 0. 17+0 026

No exammed
! Mean-+standard deviation
w5t Student’s t-test(p<C0. 05)

1 &

Hoggztel E(IgE)7t Ishizaka es al. (1966)) &}
g AE Bas old AR ofd 3} Be odF7}
AL A=z gt AbA oz §35L Fd= A
F3t FE ANAA S5 23 ogAIE AH F
1A F&el =23t o] A7 IgE F4)8) Aol 7}
4 EAAq Wy upgez gelx 9lch(Katz, 1980;
Soesatyo et al., 1987; Yagihashi et al., 1950).

Reiner and Zahner(1986) % wutt¢F 8 § % (Schisto-

soma mansoni)el 7+ = Wlstar—r Wajo Al &y
% IgE A7 2 35 ol F Fisr A ZL?"S}@ 55
Foll AAo] o 2 olF I5F7HA w2 A
A7d fAHE e a2 B 5 (1980).:_ &5—%
(Clonorchis sinensis) 7+ W ale] % IgE X7 79
1~2 F abelo]  F7h3t7]) A Rdte] 6 F7A EE IgE
A7 fA=HE A& 2astgch. Pfister et al. (1983)
£ A (Fasciola hepatica)-> W Ao ZFAA AP
% IgE A 7F 294 7~25 9 Atelo]l F7Aete] 424 A
of Aol o] & F 1009 o4 E& IgE A7 fA5
+ A% B3zstg . Rousseaux- Provost et al. (1977
& 1979 5wk 53 5.2 (Schistosoma mansoni) =t Di-
petalonema viteae 7+ WAl A dAUW & IgE A7}
Zred 1~2 5o Foteted 7+ 100 4hA B2 FA
 BAsd

o] AgdAME vITASFE
F)o| o F & (P. westermani)& Azlg =z g
AW & IgE, 74 A4 F A3 Se] 1[Gy *’45—'
Sastgdcoh, AW F IgEs F#x& 2 25 F

=

g A (Wistar

o 0.182 i &Fel vldl f9aA FAes) A sk
3FAA FAEHARL 4F Foll FH38) E71(0.28)8 9
8574 A %A A44(0.43)¢ 2yu. ¥4 dz=F
o AS A AYANRE Fal & FA710.07~0.12)
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A fAHg G el 2 Aol F IgEY Fob A
17 A 4F F EE 6F Fol A3 AFE I
RAEvl ol = #E F(species)oletm Aol whet 7
A1 Fe] ¥ 5F 25y ddutde] ool =W Ed
Aoz sk ZF 9 H(1986)L f"% aLokol
o FEAAE w o] IgG FAE 79 3F~4F F
o Z7tsle 8 F77 FH bl FAE G ?4]7} e
of =gste] A=Aty A Aek A6l g Aol F
e & gk wl gk, =g Yong et al.(1987)¢]

B o&twl w35 7+ wWAe ¥ A excretory-
secretory ol &k IgG A7 749 1 F3E &
tete] 12 F7x A Assidr. £ A ¥
AW IgG FA 7 2 8F Fl= A FoAHAA &
ob = AFZE AdAEA = Gt e kel G
2L 35T g WAL A FAR ANE
s R ohol wl A& FAel dld FdAut A4
gtz Bt v S Aol 54 gl A

FAAL HHL F A QAF Helof ¥ Zow 474w
.
@9 & IgE % ohish s %ol AF ol

IgEol wdl ol F% &hibd] g =5 glet. Rousseaux-
Prevost et al. (1977 & 1978)c] w53 % 6‘0“ 7
q WAy JGFe] g Feo] IgE FA & & IgE
& 8~19% ;ﬁfn:— 2} 3]’1\: 7 R Rt ul g M
and Zahner(1989) % gt ¥ &% (Schistisoma man-
soni)o] 73w 2898 B A oA A Z, cercaria, 2]
I EFFRY A2 B g4E AL 542 Ay A
AW oz FAH3 u Hel IgE A& IgGel =2 o
T8 Aol A W ook 2 AdME

Reiner

W Aol T GE A AT E P, westermanio] o]
Lo} IgEE &Ad ngteovt = ghol ml % okl
)

A el F AF AR W&ol o] FelRFA °L°}/‘1
o Aoz FEHr1} Jarrett and Haig(1976)+
brasiliensisel]l 7+ 5l WA ol & IgE A7} 7+¢] 12~14
Aol 2 grel AAe} ol & F FAH F&d A4 E
of gt Eo|d 2] A (reaginic antibody) =
IgE &7 7tad F 2~39 Fo] Ve A8
Asle] o] A AF(uHE)S v FA4
4 o},

o] AqdlA HEFF A WA AW HAW F
53t 8 571

TR
Dr

r\lo rvlo 7
e & o

IgE FAE Fdxred 25 Fo 4

2 gAsE FAsG s Ho] IgG FAE 8574
zl °—F7M A5 2Av o2 Kol IgG g n
2A e ASL ulz AT U] s Mizr«! %
2 ubg s el ste] o ol Fselop ¥ o 4z

2 1o g 8
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(1986) Avidin~-HRP conjugates in biotin-avidin
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=Abstract—

Serum IgE levels in rats infected with Paragonimus westermani

Myeong-Heon Shin, Jae-Sook Ryu and Duk-Young Min
Department of Parasitology, College of Medicine,
Hanyang University Seoul 133-791, Korea

Paragonimus westermani is a common fluke in Korea. The present study aimed to determine
serum total IgE and specific IgG levels in experimental paragonimiasis of rats. Each Wistar rat
was inoculated orally with 20~25 metacercariae of P. westermani from Cambaroides similis. Before
and after infection(l,2, 3, 4,6, 8 weeks) of P. westermani, the blood was collected from the retro-
orbital venous plexus of rats and kept serum at —70°C. Serum total IgE and specific IgG levels
were determined by the capture and conventional enzyme-linked immunosorbent assay, respectively.

The results were as follows;

1. Serum IgE values were increased to (.18--0.042 at 2 weeks, 0.28--0.151 at 4 weeks and
0.4340. 055 at 8 weeks after infection. The absorbances of non-infected rats ranged 0.07--0. 021~
0.1240. 025.

2. Specific IgG values were slightly increased at 3 weeks(0.204-0.032) and gradually increased
up to 8 weeks(0. 310, 067) after infection. The absorbances of non-infected rats ranged 0,11+
0. 035~0. 1840. 019. The present results suggested that P. westermani could elevate serum IgE and
specific IgG antibodies in Wistar rats which were not a good definitive host.

[Korean J. Parasit., 29(4):397-401, December 1991]



