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IR OEAT Pk - WM (ES) 24D i
FEEE LMD, BEVRMCEBETIPFEL LT
HETH% (Sadun, 1976). Maizeles et al. (1982) IT
Thid, BECRWEEISEERE LGS0 FERE
in vitro T L 2 OB FIBRPICIEEL, F4ER
FZEDEL BERERN LWL, hOTTBRFRYT
% LFEIRIC, stage FFRATLD S LEZX BTV S.

KBS MBATE TiE, @A L7 Rifdighhid
M cHBEINELSLESAEE LN b 2 % (Sprent,
1953) Z &7 b, BEHTIIIREEEN S 5 W 3 FEFH T
Br v hd e bivn. BEZOWTLESE, ME
Dk E bHBRHET 5 2 L BT EDRBEOEWILEARIEE
PRREESHATER. LL, XVEREEOD 2REE &
B3, MEEFERGK L OB TRIKEL:H b
B, BREOEVWHIRE AW A LESD 5. Kiflhg)
HBATEICB T bR RIEPUR (Jung and Pacheco,
1960; Enayat and Pezeski, 1977), s HUEERIHLR (RIAT,
1983; Welch et al., 1983), FhdilitHHi (Polderman
et al., 1980), HIFHHIR (Cypess et al., 1977), Sl
ES #iJii (de Savigny and Tizard, 1977 ; Yang and
Kennedy, 1977 ; Smith et al., 1980; van Knapen et al.,
1983) % & fiV\ e KREEEBWHESRA DR,
H ES HFEOFAEGEHE TS (de Savigny et
al., 1979). L ZAN—F, S ES ThHFOHEL
ZERMERICET 2RI <, Ehic, S ES 3t
FEHEAL, Pt 3fEE (de Savigny, 1975) H

ABFE O — B2 W FISTAEBE U A RHEFE— % C

(BREFR 56570159) Offighz 53 TiTbhi. i
THBERERT.

SRRFEFME AL DEZE

BN 7 fEH (Maizeles et al., 1982; Koizumi et al.,
1983) OEAEN LRI, 1gG BT IgM Hifk
RREECHFEL H504570 53 IgE Hikz L HFEL S
5FEEH (Sugane and Oshima, 1983) L #HEEh T
5.
FHE DT, Kl MBATIEIC 31 2 B 5 & AgAT
T2 OEBNFEDN—ER L LT, Sl ES ok
LT DR, 1 bUICYRERIME % OEEOHIFE
D RYRBIZONTED X S ITELT 50 BFL,
HTOMREBloTHET 3.

M EFiE

PR oFREE

LRI X OBURIEE O iR D 7z iz, Rt hfEr,
PR (AEX), % 2 #ighmhiyin (LEX), Sl
ES #ii (LES) o 3@EOVEEMz. AEX
LEX (33ERES (1981) OFEEICHE> THiH Lz Bk
P TdH %5 LES (X de Savigny (1975) D FiEx #HT
BELTER L. AL, EEDS (1981) 0hkETHED
TIEFIER) T 5 5 2%k & Eagle MEM (H7K#Y
) CEEMICHEELT, TOLERRE - BT L TE
BT, FRICIHERZ4EBEETO LES vy
BREABORIDI»IZ, —EE#E% 8 HED 5178
HETOLOEPRE LTHEA L. FREFVWFRL L
WEBLILLOE, MICEATO0.4%7 7V VEEET b
Y 7 L (SDS, ¥4 i 0.15M R Y -2y 4R
Bk (pH 6.8) ML TEM L. HUROEHRR
Lowry (1951) DB EIZHRESTHIEL 2.

R LT

BIPDRER S L ORI~ DY S5 LI S (1981)
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DFHEITELTIT ok, AL, Ridh BREGERD b
B L 72 MR B O F P IE% 30C @ 0.5% R v~ Y vk
e L, 30HDLERE Lo g Il 5 TIORR
(BABEME, % 2kg) 121 X10°fE LT EAKEL
7o BRMLIZRRERANICAT 27203, SRV o fuiE i Ry
2B LXUV26HBEDPLDT, fFHEEE T —20CICRIFL
I=.

SDS-PAGE *EHSHE D = kv &)L r— RE~DEE
E. (immunoblotting)

VURMR D 5H7iE Laemmli (1970) DHEEICHE L2
2578 SDS-R Y 7 7 Y v 7 2K FIVERKEE
(SDS-PAGE) iz k> TfFo7. Hib, 2.5% SDS, 10
%7 Y tY Y, 2.5% 2-ANHF T E ) — (FeH
) #BA0.15M b Y 2— 7Y v UAEETR (pH 6.8)
Aml 2B 2 mg B VEAEL, 100C-90FDHIERIL 72.
ZOHFHKELOL #10%EY 77 Y LT I FF AT, 100
VIEBE, 2705 kEIL-. BARGDDIZZI <
V= FYYTFTU R TA—R250 (ANT) HBN
By b (A AF - FR) 2RV, HEERERFT
55y EDYLIZiE Zacharius (1969) DEE: TH L &
PAS #efalizc. it (MW) 2#ET 3700
L LT, EFTENSTFRAE~— b — (HER
RNA RY #*5—¥B¥#7=2=v k f: 180K, §: 140
K, X: 100K, a: 42K, Z: 39K) #[RIECHKEIL 72,

SDS-PAGE #&T#, WS h7EMAE% Southern
(1975) OFET=retre—x2E (JYVRT) Tk
B L. ZDE% Towbin et al. (1979) DHHEIZHED
THERRIGEREL TV, KR 1gG FiFCKET 5
PUR G % [FE LTz, —RKISIE & L TH kg
I 3RFETNT I UMY CEREEARK (pH 7.2) T
100f5iC HRL, EHIEE VA F v ¥ —ERA Y X
WRR 1gG M3 (v 2v) EHA00R5SAHIRL THW
fo. BOIEBEII-Z VT I/ RVFYUTFEIAA R
7 w34 K(DAB, F—#4 })2mg #%10ml ¢0.05M
b Y 2R EIRICIEME L, FERERNZ0.3% H:0:2 100
drEmzxlcborx vy, BRT4~5FHRIGESELD
LA TKEEL 2.

TR ILIE RSS2 HUR O S EAL

HRBRESR O 2 i d 5V TR BITEB O %)
H%E —80C IZHHILIZ95% =% ) —VCHEEL, #EE
Bo (1977) OFET IB-4MIEAM L7z, 1um iZ#Y)
LIcZ OB 25 e LT, B 238 X026 H
DRBMIEF D 1gG HURITKIET BHUR D RTER M
BERVIAREEC I VBB L. ZICH W I RY i

OFRERT L - 40, EHEHE (St xv ¥ —ERE
Y XHRR 1gG MiF) OZhix 1 : 200T, FHELE T
=hutir—RER YA LRI W0 L F CHR
» DAB v e, BE/JRTHOGF AL, fafr
FU VT NKERT BB REERK L, iso-7 m LT
Na— TRk, Frue— L TEBLTCEHALRL. ¥
$RE LT, —RILEDOR D ICIERER RIMLE D 5 i
Y CVERRREAERIK (PBS) & HW TG L KIS S
1.

woR

AEX, LEX B XU LES 0% [k & EEH om0
i

SDS-PAGE #0D /<y —+ TA—§efa iz X > T
AEX, LEX, LES 3ZzhZhWpia v RIS S h
7z (Fig. 1). AEX & LEX 3H» TSR OEHSHE D
S DM MR R L)Y, LES @i &b 84K
DAY FIZHFE &, AEX ® LEX (2#~C kil
B R Lc. £2%F0 HFEE BERAID S JEIC
130K (band 1), 100K’(band 2), 80K (band 3), 40K
(band 4), 35K (band 5), 32K (band 6), 30K (band
7) BXO dye front E TKEISNSHBD TESFOXR
Y R7F R LR SR,

Fig. 1 SDS-PAGE analysis of LES (a), LEX
(b) and AEX (c) of Toxocara canis. The gel
was stained with Coomassie brilliant blue R-250.

Lane (d) indicated the molecular weight of mar-
ker proteins at 39K, 42K, 100K, 140K and 180K.
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Fig. 2 Comparison of electrophoretic patterns of
PAS-reacting bands of LES (a), LEX (b) and
AEX (c). Arrow indicated the PAS weakly rea-
cting bands of AEX.

FND PAS Yefs T3 3FEFUR O T LES A& bk
WRIEEE L. 7220 Th MW : 100K PLEo 4y &
B RIE LD, band 313 PAS KiSkatEchol
(Fig. 2). LEX X LES & X< {7z PAS BiHoHE %
RFFL Tzt (Fig. 2 lane b), AEX TIi3EM I
SIFREOFIHE dye front @ 2RD N KA PAS Fii
MThHhot.

J=yv—c TA—REAL YL EILICHBICEHEE R
HMLUG28RYemET LES 2 G L - L 2 5, /=y
= TN TEBRD LD TERLIDIEL DAY
FEHRTLHZL20°TE. BIb, band 1% 9 & &R
WZHTIZ 3ADEASEIHHIAL, band 11X 24A&D
FiZ, band 2% 341, band 4iZ 2 AT Z N Z ALy
SIhic. EBHIZ band 4& 5 DEIZ 1A, band 6& 7D
A2 14, band 7& 8 DIE I 3ARD AL K 23 & 5
n, BE20ED. Y K2 btk (Fig. 4 lane a).

3 FEHUR DB D bk

SDS-PAGE i2X W Syl s M -EBHEY = tetin
— AMEICERE L, [ERERDURE & v TR iE o o
IgG HifEL ST 2P % FE L. Btk 238
H (848 2 id2eEE (B M & okt
BRI LIZLZA, Eb50MiEd SEIEO R, TR
LES L HL®< Lz (Fig. 3). LEX (& LES 23
F—ET55MERIGE LD, LES L#R23LFDK

100K —»

80K—

L4OK—»
35K
32K —
30Kk—*

Fig. 3 Comparison of antigenicity among LES
(a), LEX (b) and AEX (c) in acute phase (A)
or in chronic phase of infection (B). Molecular
weights indicated with arrow were calculated from
reference markers.

JEEFE 0T, i AEX L 3UKEN L O BT
WIS HBENBIET TH o1,

F R4 2 0 H O MLiEE LES o ki 5750
Sy (MW : 80K BAE) & XL, 268H @
MiFELIEL LTEYVESTFREDSE (MW : 40K-30
K) &S L7z, MfiiEic3e@ L < RIS L7243 MiE dye
front ¥ THBEI S 7z band 8TH o7 (Fig. 3). KL
AR PE D IFEOPRRHD Z D X 9 & ki, 4k
LIS PDOFROTRTIZBWTIRD bl

FERPFRICHES LES 0EAMKOE(L

RYLth 0 2R LB MHIC T B LES 126t Rk
REDFIEICEDBALD, REIEBICHES LES Ok
OEITERT 2 L DONENE AT 52012, HEEHE
#h1% 4B E £ TD LES (LES-4) & 8HAMLITEE £
T LES (LES-8) # fivvT SDS-PAGE % {7\, $Rijt
BEf L TZOEAMKE L7 (Fig. 4). £ OfEE
LES-8izi% LES-4 ® band 61243 5 4yl & Ky TV
7o, ZOMOSETEE L LIEPIL TR Y, KITER
Te &0 At L BME L oM TH LN B EEOHIFE
WOBENEFHA LD X O mHROETED bhgd
27z,

R ST % SR BUR O RTEERAL

IJB-aft IR @ L 7o sh i & v €, R o 1gG
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Pk SRS B PR O JRTER MR ERIc L Y
BREtL7e. Rl > Thghhofikbhsz &
RSN, 201 m OWPLFORD, BERT
DEMBIBELBE S TH I,
FREHOERICES T 24902 9UR A & LIchE
B bR BUED B B e DR BRRI T & o 7o (Fig_
5). ZORINI26HEEMFX Y b 2EE MF & RKIGSE
DTS DR K Lie. @0 g, B Nk
CHHREDJREN A bNIR, OIS 2:8E, 2618
B & bRBECED bz, BRERITEZ B L
Wb EHRYA & LA PRmae o Btk RS R
FLTWe. BRMEOMRY IR RMED 5\ i
PBS % [k S Wicet oI T, BRlAE, MRk, B
BFNERIIE L R Lo hd, KREERIO—HICIE
BRI RV A F o F—EEEB A DRI,

Fig. 4 Comparison of protein components of LES = =

stained with silver reagent. (a) indicates the

bands of LES obtained with the supernatant fluids de Savigny (1975) % in vitro TOBOEAREHE
taken from the beginning to 4 wks of incubation, R LTk, LES #HiE L LB OGELkk

(b) indicates the ones taken from 8 to 17 wks of
incubation.

PRA 5N TE % (de Sagigny and Tizard, 1977; de
Savigny et al., 1979; Smith et al., 1980, van Knapen
et al., 1982; 1983; Kondo et al., 1982). =i b D4
IZEAuT, LES (3flffikibii & o T ORI KGR

Fig. 5 Immunoenzymatic staining of second stage larva of T'. canis using a goat anti-rabbit
IgG Fc fragment serum. Note the presence of antigen in excretory cells of pre-incubated larva
reacted with the serum from rabbit 2 wks after infection (A) when compared with a post-
incubated larva (B). Antigenicity was also observed in cuticule and mid-gut of post-incubated
larva (C) reacted with the serum from rabbit 26 wks after infection.
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Yig, BEEOBWIIR TS LvbhTnd. &
AH LES 0fuEE{rFiERICE T 2 & 39ER 1)
72\, de Savigny (1975) IRV 727 VA7 I FEKK
Bk Wiz kD, LES @i b b 3HED
BHAPOHREND LRE L. &K FEEDR
#i (Ogilvie and Savigny, 1982) OH T, 2D HHD 1D
A% genus-specific 7% major component T&» Y, MW :
2K, SFERTEI5THD LB T W5, Fiz Mai-
zeles et al. (1982) 134D outer surface % HthH4:[R]
RETEE CHEM L 72 ER D b, 20 LFPICi: 7R
DEHENEENh, 55 3EHIGHOPMYT, EY
BYHHOREI OAWENIBEAE TH AH L HE L
7o, BUFEMEIC B+ % #ETiE, Sugane and Oshima
(1983) IFLFRMEE boSBEEERML, Zhid 15% Dk
BT T 35,0005 A T, SEEBRKBIAICLY
Rt 6 BH O~ 7 AMFOM TIL 1 ARDOLRESE & TRk
L7zt ®RTWwW 3. %72 Koizumi et al. (1983) 1%
LES Ot x B Kukiike v TR L, B
#BEOEADT v b LTEE ORICIE 6 RO EFED,
ZDHBLD 2K PAS BiETH O EBRTNS.
LEIDF & DFETIE, LES B&EbIEL 0EAE
POMREN, ZORMOVHRELZAEL TS EEX
bht. Bib, 7=y—+7V Y7 b T—-R-
250% VB A Tl Maizeles et al. (1982) %
Koizumi et al. (1983) OpiEICIZE —&KT28FK D
ANy RERBILERY, IVSiBcEREERHETES
SRLE T JTIiT 8 ARD Y FBL, %72 band 1
L2r43ThER2 ~3KRITHIE S, AE T
L EH20RD AV ERED BN, ZhbD A Ay FOK
WA PAS FUSHIE Tholez h b, LES iE
KT 2 bDBEEANZOERERLT WD LEXD
niz. LH»L, BEEH X% O FEEHD microheteroge-
nity KX TRNT EOZFEEZTRT L mb v T
BY GER, 1977), MIZBE Sy FRTRTES
BEHBCHET S LONENICONTIE, S DHICEEMAR
REVPQLELEbh 5. 7 Ogilvie and de Savigny
(1982) D#4 L7z genus-specific 7% major protein
component [ZOWTIE, b DOERGHEDOHEMIAEH
DI=HEHEO LT NEETH 5 2%, SDS-PAGE & im-
munoblotting # (Southern, 1975) # F 724 B DRk
TiX, MW : 40K oy B oo Bye i & 13 <
RIS L= A omiE & I SE3, 72 LES 2
ZEELVEVES TR EVWNEE X BRI,
wizz o LES otz AEX % LEX Lkl
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e 25, LES D3 L A L O a3 deiid & s,
fEEIT&>T LES 3WhHikEAR L koTnbZ &
MR E Tz, £ LEX 21k LES LILEoFEMES
BOoBEAVNSENTWES, BREMiE L 3RS Lan
BELOBHBLEEL T2, —F AEX i, bi
<Ed MW : 180K 530K n#fiffic LES Litim+
DR ITFEEL 227, LR, 5, LESIX
Belnig L R b KIS L, »OoMRE K BRICEHS
NAPFFETHD L) AN D, FEBWICHV SHR &
LTix AEX % LEX XY b@EblaboLEz bhi.

SEOERBRTHERSNBD1E, LES KxfL T EAES
NBEED 1gG FUED, RYLSMEHI LB L TR
DIHRAEICIS L TEESRTWAZ L2 FET 5
RREIEDNIZ L THD. FAEBBRLIC LS THEAS
NBHEDRIFHMEIZOVWTIEZhE TR L L L DOFF
DD B, Br LEEEESLRENGEEHWT, &
BRI B B ITEICB T 5 1gG, 1gM HifkoZk
T REANCEBR L 72 (Kondo et al., 1982). Fhiz k3
&, Byt IgM HiffiI 5 H & ©— 7 ICU#BRI T2
7, 1gG Hikiz 2 BRI E— 21T L, 2 h L2631
HIZES bEWHRMEORHEL 2 bhiz. SEIOET
DX 9 iR 1gG HikOEAERIRPIC, EE1 R
35 1gG RIGHESEICEPEC TS LERL
TWa., ZOXIRBHRFEHFHALEIMHE L LT, K
Yuaphi) LB L TRELASNRD 1gG VT T2
RBoOTEY, 20KHLDV T Y 7 2CKET S LES @
FRAE L RSTWEDOTRAEND, & W D EXHFTH
%. Fujita and Tukidate (1982) (X, Dirofilaria im-
mitis FEPITIXEEIC 1gG b5 viE IgE ¥k e i
LE% X9 PR BEICHFEEL, ZoHENTORE
LROTWDBZ L &FEH L7z, %72 Boros et al. (1982)
1, Schistosoma mansoni EGL< 7 A DFFIEDO AFEE T
I, RBEAMRICE 1gGr DROEALPHR LR
h, BHERNC B L 1gGea, 1gGeb, 1gGs, IgA DREA
LABNDZ LERELTWS. A D ERER D L
b, YhOREENE#IChZ S LR RTESMICEL
BHLNIZ LA D, RifdRsEERIiciswWTd D.
immitis 2 S. mansoni YL TH LMD X ) BRI 4E
LTWaOTEAVW, L EbhS.

Smith et al. (1981) 1%, Kt outer surface
WCRHFEENFEEL, Zhdke LBEL T Z k
FRHE L. SEOEE TS ARCHEEERIRD bh
7ehs, & HITHRMRI OB PNEERLIC b HURIE Y 2 B
Niz. ShERNIZEBIT 5 LES OEAENMN L, D outer
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surface 7 HOYHHEICOVWTES BRI BLIZRFFLTY
7.

FOEEAESAKRTHS LES 2, BEANTOLSED
ERBFL DL S TS TW A LRk H 5.

O

Kol BRI R RALE R L 0l ES HiE &MV, ES
FUR O G LRI, SR ORRBIM KIET ES T
ROMROEAL, SHBPHUR O R, YRR
5 XYM/ » %, SDS-PAGE & im-
munoblotting ¥, [EEEREFEFIALREEICL VR LE.
BONIERIROZLL THS.

Kol 55 2 WIhE D ES HiE8 (7 ~=v— - T—
Yefs) HBHVNI20 GRYe) BEO, STRORKLLE
HECHR SR, 20 kit PAS RISHE T & 2
7o, RRER I Z OHURICK L THRWILEEE 21T T
WiZAs, = OB S PUR NG 28 E L 26 H
LTI LT, Eigiho BN B RAT
b, ES ORO—HICEIE B bhicn, By
LBHEHIO ES IS 2RO B HIET S & D
b DT DTz

& oz, SRR E ES R & BOHUR
P2 Lo S EEN TV, MR EMHFUR I
i ES R L GEOHURAENL, i &b MW :
180K 7 530K DFEFH TR bhvshoiz. Eighlt
N OTUR RO BRI, MR, IBENEALICE
Y (O

X ™
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ANTIGENIC ANALYSIS OF EXCRETORY-SECRETORY PRODUCTS OF
SECOND STAGE LARVAE OF TOXOCARA CANIS AND THE ANTIGEN
RECOGNITION IN THE COURSE OF INFECTION

NoBUAKI AKAO, KAORU KONDO, TAkASHI OKAMOTO
AND HIROYUKI YOSHIMURA
(Department of Parasitology, School of Medicine,

Kanazawa University, Kanazawa City, Japan)

In order to clarify the immunological characteristics of excretory-secretory products of second
stage larvae of T'. canis (LES) in the course of infection, antigenicity of LES was compared with
those of larval extracts antigen (LEX) or adult worm extracts antigen (AEX) by sodium dodecyl
sulfate-polyacrylamide gel electrophoresis (SDS-PAGE) and immunoblotting technique.

Coomassie blue stain of LES for protein revealed 8 distinct bands showing the molecular weight
(MW) range of 32K to 140K. Seven out of 8 protein bands were PAS reactive. However, silver
stain, being more sensitive for protein, revealed at least 20 bands. LES and AEX had apparently
more protein components than LES. The pattern of PAS positive bands of LEX was almost sim-
ilar to those of LES, whereas no band was shown in AEX of the MW range of 32K to 180K.

In the reactivity for infected rabbit serum, LES was the most sensitive among three antigen
preparations. The common antigenic components were observed in LES and LEX, but none of
them could be observed in AEX under the MW range of 180K.

Concerning the change of immune response against LES, there were some differences in
acute or chronic phase of infection. Namely, high MW substances mainly reacted with the serum
from rabbit after 2 weeks of infection and low MW molecules reacted with the serum after 26 weeks
of infection.

By means of immunoenzymatic staining, localizations of the antigen in pre-incubated larvae
were shown in the cuticles, granules of intestine and excretory cells reacting with the serum from
rabbit 2 or 26 weeks after infection. In contrast, the intensity of the stainability of excretory cells

was reduced obviously when the larvae were incubated in vitro for 17 weeks.

( 60)






