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= Abstract =

Toxocariasis is produced by the migration of the Toxocara canis larvae in extra—intestinal
tissues in unnatural hosts or under suitable conditions in natural hosts. Serodiagnosis
and treatment may be difficult. The present study was performed to observe the specific
reacting antigenic bands of crude extract Toxocara canis adult and larval worm and excre—
tory—secretory matirials. Its reaction to the serum IgG antibody obtained from experi-
mentally infected mice.

For adult antigen, after homogenization with adult worm, the homogenate was ex—
tracted at 4 C for 2 days and centrifuged at 20,000 g for 1 hr. The supernatant was used
as adult antigen. For larval antigen, after homogenization with larvae using ultrasonic
homogenizer, the homogenate was handled by same method as adult antigen. The su—
pernatant was used as larval antigen. ES antigen was collected excretory—secretory
materials of Toxocara canis larvae cultured in RPMI 1640. Infected sera were obtained from
mice infected with Toxocara canis embryonated eggs (A group : infected with 100 embryo—
nated eggs ; B group : 500 embryonated eggs). The control sera were obtained from non-
infected mice.

Serum levels of IgG antibody by ELISA using crude antigen increased from 14 day after
infection in adult antigen and ES antigen. But it was not observed the difference between
infected sera and non-infected sera in larval antigen. And it was observed very little
difference of A group and B group. The hest result extressed as positive/negative ratio
could be obtained when ES antigen was used. So ES antigen will be able to represent a
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antigen.

By SDS-PAGE in 4-20% linear gel, it was showed to difference of each other antigens.

By immunoblot, serum antibody was recognized in ES antigen ; major protein bands
with molecular weight of 65.6, 51, 33, 27 and 24.5 kDa bands respectively.. _Among them
24.5 kDa band reacted even in non-infected control sera. The result of reaction was

similar between adult and larval antigen, but intensity of reaction was very weak.

These results suggest that Toxocara canis ES antigen will be able to represent a antigen

that can be used in the diagnosis of toxocariasis.
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N3 %= (Toxocariasis) 73|52 7ol 2
o] 1A W oFE ERFEANAN HJFoE Ui
A F3te Jehde SR g 9 AR 2
23k Agelr} (Seo, 1978). A AR 2= o 2
gk wlele] ofghd FolA we AZe) AFF
(Toxocara canis) | F3= ¢ 3lc} (Glickman and
Schantz, 1981). al#le] Jehtes 73EF
(Toxocariasis)< 735 F32 o] 23
XA 7185 APem, 52 o)L visceral
larva migrans (VLM)$} ocular toxocariasis
o] fl4le] %t} VLM (Beaver, 1969)& ¥,
FAEY5(Beaver et ol., 1952), 7M1 9
EFEFA ) & (Glickman and Schantz, 1981;
Gillespie, 1987; Taylor et al., 1988)2] ZA-&
el ocular toxocariasist ¥l <
doA wubel] EAME FAY, AR NS o
t} (Pollard et al., 1979; Glick—-man and
Schantz, 1981; Gillespie, 1987). 28y} QA
Ao N3ETE AEs) Adsprlde vi¢ of
s AR o)},

A N3 FTe] Ak HdshH Akl 2
L3k oo AFHF L AolxAZe] FEAY
o] Y, ol A&, A REZF (trichinellosis)
o] mAPRg-o] glolA o FF)x] AA s}
7] v 2R o)), w)2dt d=2 TS
o] AlshAl vehhs ellel glolA o] gkl

el 4EY RFEFY 0] Gl o

=
T
o

N e

W 7|5 el whE IATFESARE T
W3] g A7) oot A e 3
A Ao AP vk (de Savigny,
1975) 2% 9L f-52] Bl dE (Excretory-
secretory materials)$ F0oZ A}§3}o
ELISAYS 2 o83}, o= A} &
Be-E A Eshs el JEEglem (Robert-
son et al., 1983), 452 A 313 Ao
A A= A= (Maizels et al., 1984,
& 1987; Meghji and Maizels, 1986, Badley
et al., 1987; Robertson et al., 1988).
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1. M EE

el A(BHozre <k 200 whele] s3]
(Toxocara canis)E-5 TR, 7+adshale}
A FAE 7] $1ste] AF 150 g & A7 (ICR
mouse) 50 #}E]E AR&3}g

N2 AREAG 1007 (AT), 500 (B

+ 27} 100 vheje] AF e A3z

2. MEE RS

N8 % AEE et ATl FEE Ee
sl 29 F2UE Sl YW AL 4570
wlokshe A A =RE d desiole}, Adwlgl
N2 S FATE wikdel el 37 T k7] oA
A7), H3E FEEL @] g A
Eukg At 24 Az), 72 A)7F 2§ oA
okalgic). 2eln MAYA-E A A7 75
B A&He= wjcksiget

3. €Al

2w A ¥y 7 d=He 5 10,
15, 21, °]¥& 1 o 7HFo.r 10 F71A] A
slo] 40 Ceoll EebapdA A-g3lgict.

4. 3

4. 1. 4594 (adult worm antigen W): 7]
3% A5 AR 3o FLdE A=zt F
%41E PBS (pH 7.2)2 & 92 o} 1 gmel
PBS 20 mlE #7}sl2 teflon coating ¥ H-&l
upf|7lel] o] wisfalsich, W=l A& 10,000
rpmellA 60 7t PAEEEa A NS dof &
Ay £33t oz ALl

4. 2. #+2%4 (arval antigen L): 4% #
%4 255 nb7] (Soniprep 150)& power 2
ol 40 ¥£7b vl b A Eelsle] Ao
& FHo7 AgEgIct

4, 3. E9laAdEY (excretory-secretory
antigen E): 7133 3% RPMI 1640 "}
A wlekATIRA U EuladEE 538l
Erjdggos ARg3tgict

5 gyl 84

5. 1. ELISA: ELISAH& Voller ef al (1979)
# McLaren et al (1978)2] Wb dl F31E o
2 E &2 1:100, 3H4le] ShyAFEEL 2.5 yg/
ml, conjugatetr peroxidase conjugated
IgG fraction, goat anti—-mouse 1gG (Bio-
Rad Co. USA)E A4 MEE EY3l 4
43}k

5. 2, SDS-PAGE: SDS-PAGE+ Novex
System (Xcell Mini—cell, USA)& A}-&-3}1
4-20% gradient gel®ll] 130 V2 bromophenol
blue tracking dyeZ} = "ol & wiz}z] #17]4
$8laL Q& Merril (1981)¢] &84 A s)s}
et

5. 3. Immunoblot: Immunoblot Novex
system (Blot module, USA)-& o]g3F 20
V DC constant current 150 mA& 247 &
9t PVDF membrane (PVDFM)¢] #e]zlt},
o}-2 PVDFM-€ incubation trayel ¥ PBS-
3% Tween 20 2o 1:50 3|43 Az A4
A& 27 o] rotary shakerel|A 354 &
A ool F24F FA= ELISAYS
2 &9l o] I4 F conjugates peroxi-
dase conjugated IgG fraction goat anti—
mouse IgG & 1:1,0008.2 3]s} AL-3}1
3 conjugate BES- F Ha027F 71 HAA &
AR 71A el 3-3'-diamino— benzidine (Sigma,
USA) o8 WXz,
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1. ELISA M=

1. 1. A% 7hedg A7 €46 a3 F3
=& Zsglcl. 74 o =¥ F9EA
E4E 32 Figure 13} 3}, 73¢37)7ke] 2.9
-5 S & 4 9gen 4 F o] FREE
Ae] GAstgict, Hz¥A e HFEX|7} 0.351+0.
026 °ojglen, HHE3] £ 3 X EFLA (= 0.
429)% ) 71Eor Qs w 4+ A
159 o] FHE e E7] AlFsksiel

1. 2. +3%¥4: ELISA AAL Figure 2¢}
ek, OeA Rol= AN F5FLE o] &
T Aol A} N2 FEE W
371 A 9 S N1EE U7 of#Hc

ulebr] 3L N3 EF Aedel] oA
£3 F4do] € S ¢lgle

1. 3. #0widsred: 7 ¥ 2 o] F9= #
4 Figure 39 Yelglcl. =¥z 31499
Aokel F4= syl FEA ebsted, o
Z83) o) HFX7} 0.17710.041 olgle, HAF
2] + 3 X EEFEL3} (= 0.300)08 H9 Ve

2 85e W 7 & 2 109 o)
$el E7) A=skgich

oake] A oA Bz nle} 7Fe] ELISA o
ola ¢33 AE Balvke AL d2¥H F
SHE e Golof 3n, AiHez HE¥A
FYE 3 ETolof dr}. ol7 AA A A
/54209 &g 2 AN AER A F
ulejAdge] 658 714 E9tt} (Table 1).

2. SDS-PAGE

&g = 182, 118, 60, 39, 25.5, 16,
135 % 12 kDa ] ©hE3 5] AslA] Al
gom 1r}o 2 656, 44.5, 34, 295 ¥ 24,5
kDa¢] s Eo] 7 AER A=) £
28 E 118, 65.6 9 41 kDao] TlEg
Eo] AstAl dAd=glen 37, 29, 27 ¥ 135
kDa2] SE85L oFslA dM=glct. Eulul
AL 118, 974, 92, 65.6, 60, 33, 29.5, 27
9l 245 kDa®] EEFo] AstA 4= slek
(Figure 4). :
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Figure 1. Absorbance values of Toxcara
specific-IgG antibody levels
using adult worm antigen.
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Table 1. Positive/negative ratio of ELISA absorbance value of each preparated antigen
against infected sera of Toxoecora conis and normal control

Infected sera Normal
Antigen A B Mean Control +/~ ratio
adult antigen 0.613 0.631 0.622 0.351 1.8
larval antigen 0.204 0.193 0.199 0.135 1.5

ES antigen 1.137 1.194 1.165 0.177 6.6
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3. Immunoblot

A3&3del e 74.6, 60, 33 D 24.5 kDa &
LE] 7 T3 wkgde PR Jegte
1007 7 FelAE 90 ¢ 39 kDa, 5007 74l
ol M= 24.5 kDaolld 247k ukg-& velligict
WA RS e e 9 RN 24,
5 kDaollA Hk-3-& veldigicl,

F2ALoAE S S A9 2si) 65.
6, 41, 30.5, 29.5 ¥ 27 kDaolA ZdT TEo
2 hg-S sglen 33 kDadAE 5007 T
oA 1k3-& Uelgie}, diRTelA TEo
S5 e §gloh

a2 gdellA 65.6, 51, 33, 27 2 245
kDa #3A 7}siA nhgsls A= et
o}, dz@A A AE 24.5 kDa & o)A ahg-&
velyigltl (Figure 5).

o E

N3 2HFol TG Euls o2 wiEEE
FRoY, 7%, 4% 5ol geEE 7R
o] Erheste WA zidye] sftE| gl
t} (de Savigney ef al., 1979; Glickman and

M 1

2 3

kDa
200 —

97.4— §s
oo
43 —
29 — f

18.4—
13.4— |

Schantz, 1981; Josephs ef al., 1981; van
Knapen et ol., 1983). WA =gl o g 3}
Ape] o dE-g B vp glov) AR A
WEtes g B ok EC] el (de
Savigney et al., 1979; Glickman and Schantz,
1981; Josephs et al., 1981; van Knapen et al.,
1983) ol#’ =2 FEL M3ZFY 32
4 (Toxocara larval extract antigen)°] =3}
%, AT, 3%, 2Po|3F § F-Ee] AFFH
54 2AeE 427)7] Wil ALR
e A M (Smith et al., 1983).

QA Fde] IR Y 2= A bl
ok (de Savigny, 1975)2.2 & #-35¢] &)
AE (ES)E Fde2 AHgsle] ELISAYE F
2 AR FEele 3ok &3S A
3= el JdElgl o (Robertson et al.,
1988), FEo] AWezletd] A i3t 7=
A= g Maizels ef ol., 1984, 1987; Meghiji
and Maizels, 1986; Badley et al., 1987;
Robertson et al., 1988).

o] el TE AYE §3le] ST A
el Qo AFEd, FFE 2 Bl

% ol&3le FAVLE AT £ s AR

Figure 4. SDS-PAGE finding of various
Toxocara canis antigens.
Silver stained protein bands in
4-20% gradient gel.
M ! size marker
Lane 1 : adult worm antigen
Lane 2 : larval antigen
Lane 3 : ES antigen
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GolEAL o] 5F o Flo] AP 83T o
ofRgtth. A 1gG A 3PP L 15 o
o]F, Fuluf el 10 o o] FHE] ok e]
W)l 7] A1&skge}k. Cuellar ef al (1990)2
E7lel] M3]F 7hdet 2000 NS oA k4o
EFTE YT F 439 Enjaigdes g
AE ST A5 2 FRE Fotslr] AAbsle] 3
FREE 52 dA7HE Jeldga stglen,
Smith et al (1982)%. HulujAl oz )
7Fe FAsHY 74 F 3 Feol B2 gAte
velllew 6 371x) #1455 gk shgiet. o o
TolAE ZH 2 FHE AP 9 Fulede
DellAe F9 Ag Jehllsic). Dwight e
al (1987)& BALB /c mice o 7<g 500 7}
& 2734 AR 1gG % IgM AL £
A g Z2AF v} [gM 7l F 1
FE HEYE = dglen, IpGeE Rd T2 2
QiE] Fokstr] Ajabale] 16 Folli= #ax]el of
B3R shgich. AR (1997 AFEAE
°]8% E7] M3 %F Ache) o] v} 7l F
10 W] 14 o o] A7l Fog et
W) Alskglela shgich o) AREe B Ay
3 Ao 2L Avjeln & 5 glo). webd )3
S50 Ao glojx FujmjAdstdo] 71 58
3, ASYUE AT S U058 & 530
o =3 A Fske] <k 2, FHedAE) ule)

c |

Figure 5. Immunoblot findings of IgG re—
acting bands to various Toxocara
canis antigens using mouse anti—
Toxocara sera (infected, non-
infected).

W ! adult worm antigen

L : larval antigen

E : ES antigen

A ! infected serem with 100 em~—
bryonated eggs

B ! infected serum with 500 em-
bryonated eggs

C ! non-infected

A71E 24 vebdola slgl e (Havasiova-
Reiterova et al., 1995) ¢] Agoxl= 77t s
of W FHE wile a4 Jehx] gt

AEA 9] 19D 2N3F kel glo]A
oel7iz] glez sl Erle] ¥H FAtE
Akl 29 2 FHE 4 kA FHE Jeh
Fom 5 Folls FHughe Yehz Fa} k23]
71 A1AFslsicka shglom g melE 3 Akt
oA ErpdEslo] Hpa Sl sl
o] dF-ellA = Euluidadlo] N3 EZ At
oA 71 f-8-stgdel.

il g o)gste QA AFEF A
+ 9% B31(van Knapen et al., 1983; Jacquier
et al., 1991, Magnaval et al., 1992; Abo-
Shwhada et al., 1992; Gillespie et al., 1993;
Havasiova et al., 1993) S°] l3lor} 733
e TS o4 AEE gyt 2, o
AFel e AEPYIE F-g8lde Ae 4 5= 9
Ak,

o]%& 9] (1987)= ZARAAIEE 7HdA7) A
FHeA 1eG FA7HE PG gA Yoz &4
3 A3} 3 TR AL} 128 (FF7182]=32)
2 37 vehgr] Aksle] 5 230 Ao =
g en AAs] hasle] 15 F Fel= 7hednle]
FEL2 FHEolgelar sk}, Crandall and
Crandall (1972) #} Kagan and Norman (1970)
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2 ARZ 5] [gGE o= I £ 9e
A7) iste] 10 o AFetn sgley gy
9] (1995)E ELISAYS o]43le IgG 7} 42
A A Frkske AL 7 F 6 I REgida
shgdch #HE 2] (1994)= E7)e gk 293
o AYA A F IgMeo] #A A F713
= AL 5 Aol 7 A Alololl A& A=A,
o] % <F 20 YUzt x|&E]H, IgGE IgM B} 2 4
A% A 4oz E=cly dgdn). Yang et
ol (19912 A #3)Fe] AFA 49 F [gM
o] W3lE ELISAZ #3330l 724l 6 o A
B ko =o| 744 19 A 7HA] &=k &
B} glel, Tsuji (1989)9) 23} ELISAS ©]&
sto) 23S Fo] [GE o IR 4=
Qe F 2] A]717) 10 dellA 20 A AbelzlaL 3}
gt 4% o (1989)F HEF3 e ¢edAE
Foz HEFFTE AN’ 25 2 3 F 1
nkgo] yebyttla shgich. o]47 o] (199D +
7rEFe) SAE Yo ® ELISAES 4K
sl 7 EF 2 Ev)e] €3 3AtE EXT
Az 7+ 3 FHE Folkshe s Vebiigld
2 35l

o] QA= Jl3E Bl o 45
Aoz H3ES Ak glojA 72l 15 d Fd
ELISA o2 ¥4 gA7t8 AEE + 9k

Chan ef of (1990)2 AR% 23U o] &3}
o] 35, 34 kDa2] iz} AsiA w-sshar 29,
14 kDa el A= 2= #3532 Metastrongy-
lus apris} ZAPES-E Fofan shelow, e
9] (1995) % o}& 2 ASH 7ol & 23h
HhS-& Al st MR ZF) BojslA] nhe-she 16,
55 9 60 kDag9] FUoNE Ealsigict.  FH++
% 9] (1990 ef3l% 23S gelolld o4
sle] EE& ela 7k BEER H3F 5o
IgG, & IgM¥} qhg3ls JLdE FHsle
15, 46.8 58, 61.5 ¥ 72 kDa ¥ Eo] 33
53] I1gG A} uhgshs FLAHR L
", 46.8 kDa ¥ Ze3|F 53] [gM A
9} uk-gsl= Flo)®, 39 kDa FvE & A
Fio AL s FEIIUE s

t}.

Robertson ef ol (1989)2 /N3]F 32 Y]
AEANAN A Rl E4E 355 S
A3 v} A pHE 9320, 8495 e
3L 120 kDa°]gl3, PMSFel| 23 A3}
Zhgo] Qgicka shgdel, JAF 9] (1997« &
WMENEAE FE5 P& AEsE 110
kDa®] #&0o] 5o| ggolzia shglct.

A& (19975 M3)EF 4E3LE immun—
oblots A3 A} N33 FAAL E7)9
Az 53] 1gGe} AshA wkgshe ddd=
110, 101, 72, 62.5, 48, 42, 32.5 2 13.5 kDa
2 elhgon, g A= 110, 72, 62.5 Y 48
kDa°] #3418 Jehliglz 101, 32.5 B 135
kDa FLde dE2dad vh-3-8 vzl odst
3 shglel.

o] qlte] FAo] ofe] 7ix] 4 FellA] NI
%9 Aol 74 43 FAE e dA
2m ELISACN #-84-& Bl Enujd el
A 65.6, 51, 33, W 27 kDa®] )7} Solg
& Byloh, do= o] e wApkEA
<+ FI12 APt N T A o]&3le

e,

e

2

R o

8 o

Toxocariasis(N 3 2F)L N33 Fdx
o] alAl W tf& TRFENAM AHF2E WE3lA]
Eate] Jehis 29 ool 27 A 718
2 ztdo g 22 o]%-& visceral larva
migrans (VLM)$#} ocular toxocariasise] %
olo] = Atk B )57} L= Agte|c}

o] & 3E 4% P 553 T E
A gglAde) gleng o] FApslaal 7
¢ 33 w-A1A FALE HESS oY, 2y
Aol ozt dguks A9 P 2 $A4E
vehdls oA 288 #al skt sl

A2l 73] & A%5-$ tissue homogenizer
2 mjfi3t ok 4 TellA 2 471 =2 F 20,000
golld 1 A1 AAEeste] A AS ddew
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AgEtg o, 3849 38 259 v
2 vopE oS A EEele e Agskg
o, FA AL 718 1358 RPMI 1640
ok oA wjekA)Fim A g BHEESE 5
Aslol geloz Agsigich APEAHL NS
gt (AFEARHE 100 7, 500 /N4E-E B3
o] A7 A7) F A7PER A¥ste] A3k
ord A7) e AFe] AL xR AN

IgG W3} AL ELISALR Alalsiglon
o] FHL SDS-PAGE®} immunoblot&
olg-3lgicl. A¥FAAE b3 2o}
ELISAE A’ Aa} 43 #o)ujds}
Aol st 74 2 FHE Foz Jugkew,
F2AolN e AdEA T 2P AfolE
#2AE 5 glddet. 9, 100 A 2 500 AME
d¥Hzke) Aol Ag] flglel. FA=/F=] )
wlgo] LH A Aol A =328 ELISA
ol 7bg 83 dU o2 eyt 4-20% lin-
ear gelolAl SDS-PAGEE AA|3 43} 7zt 3
Lol sl 2}o]8 Ko, immunoblots A
A3 Az} EalujAd gl 65.6, 51, 33, 27 ¥
24.5 kDa &84 sl vkg-she ddd=
o) dZEHU AR 245 kDa £&o] ukg
AL vt A2 53305 bk
AR Ae] zkgkon} vbg X7} vl wlek

opde] A= Eululdslel J3ET At
o AA 7H -8 FLoR Almsio)

tnEd

i

Q& NS ASFLE o83 AFH Ex)
355 dHIALe EA. Atz o7
8 Jallpli=d 1997:1-22.

o]x7, F4%, A<, ¢3F Immunoblot Y
& o] $F EF U9 IS A JYA
Ao F3F A FFEEE9/% 1991516
(1):61-69.

o)%:3k, A7|A, d&E: Capillaria hepatica 7+

upp-2oll glojA 2R G APEE-E o] &3
1gG, 1gM ¥ IgA o} W) At A zef
o o5 1987;24:97-105.

SE, FAE, FAMol, oA, FEE, A
ZA7|Y ASFH oA £ i) &
29 54 9 399 HE. ¢/
1997;22(1):61-74.

AEA, A%, FAZ, JF: Anisakis 79 7}
Eo] A7 gAZAE e 2F dde] A4
. gFEEo3d A 1991516(1):70-78.

FA4%, £493, A9<%, 9¥F Immunoblot
technique & ©|-§3 slF32 WSdAE 3
4 5ol B4 YA 1989;27(1);
1-7.

¥, A, T4, JIF Gel A3 oY
A2 239 2] Immunoblot ¥4, z#9/
=% 1994;31(3):365-376.

g, g, 243, 7147 Immunoblot 2}
WA XS o] 87 ARF Sl &
A, Z3le] gl 1995;32(1):55-70.
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