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Fischer rats were experimentally infected with Trichinella spiralis and class-specific
antibody response against the infection was followed up until 32 weeks after infection by
means of indirect ELISA, immunoelectron microscopy (IEM), and western blotting. By
indirect ELISA, the titer of specific IgG against crude antigen of 7. spiralis muscle larvae
increased from 2 weeks after infection, and kept high levels up to 32 weeks, but the titer of
specific IgM was very low through the infection course. On the other hand, the titer of
specific IgG against excretion and secretion antigen of muscle larvae began to increase
from 4 weeks onward, and specific IgM was detectable from 3 weeks onward. These results
indicate that different kinetics of antibody response (both IgG and IgM) are induced by
different antigens, which was also confirmed by the following two methods. One method is
immunoelectron microscopy using resin-embedded larvae as a substrate and infected sera
as a staining antibody, which clearly revealed that there are two types of antigen: rapid
responding antigens, and slow responding antigens. G class antibodies against the former
including the cuticle inner layer, hypodermis, cord, hemolymph, intestinal gland cell gran-
ules, glycogen aggregates, discrete areas of genital primordial cell cytoplasm, and midgut
occupying substance, were detectable from earlier phase of infection, while G class anti-
bodies against the latter including the cuticle surface, stichocyte granules, and esophagus
occupying substance, were detectable from relatively late phase of infection. M class
antibodies against rapid responding antigens were undetectable or weak if any, but
reactivity of M class antibody against slow responding antigens increased appreciably. The
same tendency was observed by the other method, namely western blotting. The rapid
responding antigens included ones from bands of pl 4.4~4.7, 49~5.4 and 6.3~6.5; the slow
responding antigens included ones from bands of pI 4.0 and 5.4.

The present contribution established that muscle larvae of 7. spiralis contain two
major types of antigens (rapid responding antigens and slow responding antigens) and the
chronology of class-specific antibody response against each antigen is described, which will
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be indispensable for analysing any Trichinella-related immune response, especially for
application to immunodiagnostic method of the disease.
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B4k BAE D REEBWIE OTEN, FRRBDIE I X ORH
BRSO O eIz ik, FAERBRPIC BT HEER
HRAEER (host-parasite relationship) »¥#3 5
CENDETHD. ZOHEFERAD S bEERLOD—
DEEE LFEREOMOBRBEIRER DT OIS, Lo
T, FERBEEPERT 5 EOWER, WoHRE LT
BECRB I, BELFERLOB TV BEFO
REIEPET B DEELNECT B ENEETH 5.
AWRTE, ABRBORETEBRRTHHEER
(Trichinella spivalis) % FA\>, TEEEFEREDOHEDOR
BB DT R B T .

TR, REROGEN M2 ~ 4mn, HE1.4~1.6mm,
WROEREN0.8~1mEIEF NI BRTHD, 7
%, 7=l OFEPNICHET A5 RERENERTS
LR XS B Lnb, BKEECRARELE LR
BRFERE L THSAOEERAI LTS,

Fie, BBRIBIEENIEL, =vART v il o
KREY R T BRRERNTRERC &, ¥, O
WHRABZCHOSBRIEEDLNDZ LD, &F
AHREROERET LV E L THHEIEATVS. 0
BR, AERROSEREN R Inhh, ToMENH
b I 76 - T & fo. Silberstein and Despommier
(1984Y, 19852) %, MR OBHESWHE ESHIE :
excretory-secretory antigen) @ 5 b4 F & 48kDa ¥
X 0850-55kDa OB EE ARy ER T 5
Babbh, ThboWE TRERE AER, HLEC
FETHIELERLEK. EbL, Zhb ES iR HREE
H, fER, HECRET2IRESRICERNT
METHBHZ EbMmMbr Tk H (Parkhouse et al.,
1981)9, BeBHREORELWRAMIF L LT, i, B
RERELTCEREERTVS. LirLl, ThboHR
HEBEROBRICREY, PURMEOZE(LTBHE (stage-
specific antigen) T% »b» (Mackenzie et al., 1978,
Philipp et al., 1980%, 1981%, Jungery et al., 19837,
Almond et al,, 1986®), &h b OHRE & RELHHHE
PRFERER E LCERT I, X DR RS
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BEOBNOLETHH. AW TR, BEELISA dn-
direct Enzyme Linked Immuno-Sorbent Assay), ¥ =
ARV 7 ey MERIOGREEEEYHE, EERHA
YRABHIRCN T 5 BEORAEEYBIFL, BE&
FERE OB ORBELEBT O b OERER L LT
W R HE L.

MR R OF

1. EBRRGALSRORE

ARPFFTIL, BARTRFESME A REHE LD EHES
BHE X v thE I hicieE R (Trichinella spiralis) +
— 5 v F5Rk (Polish strain) # @A L 7.

A RIIRE~ v AR L D <7 v v —EREbE
X h ol Fivbb, B 4GEUEEBL I ICR
<~V ADBHEERTET THABE, 05%_7T> v
(NACALAI TESQUE, INC. Kyoto, Japan)—0.7 %i&
B (NACALAI TESQUE, INC. Kyoto, Japan) #C 37
CTIT IRFEMEL L. BB OREEEZ B OKE IS4
125pum OFTEL, M#EPASRRIZEE T30 SHKE
L, BROECIARGREED . BELIHHITY
VIR E &K (phosphate buffered saline, LAF
PBS, pH 7.2) TV ELEEE L.

2. PR

1) B s SR

BAL R % PBS i &, BERERS (20
kHz, UR-200P, TOMY SEIKO Co. Ltd. Tokyo,
Japan) T 4 °CT 20 MR, 4 °CT 24 RiEE#
L7z, &Iz 4 CizT 10,000rpm T 20 £SO L (KR
/180B, KUBOTA SEISAKUSYO Co., Ltd, Tokyo,
Japan), kE%+xw 775 a2—7 (Union Carbide
Co., USA) wAh, 4CoEEKEKL T 24 REEEHT
%, BRERLCSOEHRSRENIRE L. s,
FAHEOZEEEL Lowry et al. (1951)20 /- CRIE L
Tek T Ah, BEHPURE 1 ngd 200ug THo .

2) EERHAL R ES R

AR A EREE, Ebic4 CoPBS T+t
L, 37C o PBS fC 3 I S . HRHEREH
RILT e, EEwEr77vF2—7 (Union
Carbide Co., USA) iz Ak, 4 COZEEKZH LT 24 I
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MBI L, I, WERR LTS 0BRSS R ES HiRE
Ll ok, RAPEOEHEIL Lowry et al. (1951)9
DAETHELIcE LA, HRER IngF 5 ug THo
7.

3. BYs v b IlE

Fischer 7 » + (6, HE, 260~290g) i, IEE
HAALER 6,000 EXROPICRBE I . BRERE
DL I L, MESEE, SBRefile. &R
LT, RERIMEE AV,

4. i 50 S EEE

W7 77 S EREPLEL, CFEE L HRYROKRE
BIHFVIFELIT 74=2T4270< b7 T774 X
DR L. Thbb, HAMEREZ /2907 7 A%~
BEEK Q%I NE—NBLO2% T 7+ VAT
Fe P&t 0.1 MY vEREER) 12T 4CT1RE1L
2EEH, PBSCTHHEEL, » 5 2 CRE L.
5mM EDTA (NACALAI TESQUE, INC. Kyoto,
Japan) % &1 PBS TABEL 7ok, BH12BED 7 v
b I RN %, SR T 4 RIS & 2. 5mM EDTA %
1 PBS TG, REREICHKESE L st M
MgCl, & 0.6M NaCl DBEARIC CHEHE k. BHK Y
1/10 E#FHR U PBSicxt L€, 4°C T 24 BB L,
ENMBROERREY, SXLEHCIHVWEL R
280nm 1313 B WIHEE X b Rodve. TRAERZERES, 1/10 &
DIBKCHEML, y—27 = 7V v 0 280nm e k3%
SFHRNEELIZ =14.3 & LT (Fasmann, 1976)', #i
797 SREMGOREN Ilng/mleich L5 1%y
CIME7 7 3 v (BSA) #E&L PBS i THRL ERK
gL 7.

5. %2 ELISA (Indirect Enzyme linked Immuno-
Sorbent Assay)

MI#EELISAY, 96 R~A7mr & 4% =7V —1}
(Falcon 3915, Nippon Becton Dickinson Co., Ltd.,
Tokyo, Japan) VI Z 7o fo. HRSHHHEARE B X
O ES $ilf %, EAE{LARER (0.06M KEBEE®R, pH
9.6) =T 20ug/ml &72% X 5 ICHMEL, 6 K~A7 =
AAR =TV —bDET = 12100l FO AR, 37C,
IFEICEMELE . B, V= ARENDEHD
e RIBE w5 < 7ed, 1% BSA &&ts B E
Ww 200ul iz, 37C, 60 HEKIGE R, KIT, BEH
Aiids X OVRSut% 138, 28, 3.8, 438, 5:8, 68, 7
B8, 88, 10:8, 128 (& n=28), 16:B(n=7), 20
B, 2438, 3238 (£ n=23) O&FMEL 1% BSA 4
T PBS 12T 1 /500 AR L, Zh# 100pl 200 %, 37
T, 60 HRIKIGS®ie, BB, <At * 5 — CEH
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o v b IgG ¥k IgM (Organon Teknika-Cappel,
West Chester, USA) # 1% BSA #&¥#: PBSicT1/
200 FBL 72 b D% 10061 FoM %, 37C, 60 HHK
B Bk, ThZhoRIGBREDO#K D Y12 0.02%
Tween 20 &1 PBS (LA 0.02 % Tween 20—PBS)
THoE&E L. HEELT,
(o-phenylene diamine: OPD, Wako Pure Chemical
Industrieé, Ltd., Osaka, Japan) %, 0.2MV vB—7
+ ¥ v & (dibasic sodium phosphate) %% 25 ml& 0.1
M7 = vIERESIR 25 mlOBSRICEMB L, ERERNT 30
% DBBAVKFEKE 10pl N2 5 & &2 & b G
£ v = M2 100ul FOANBRRIGE B Sk, Kb
1%, 20CORERTT 30 ks e o e 100l © 3N H,
SO &Nz, KIG%EEIE X%, 5IEEEH (PR 500nm,
BI¥ & 610nm, MTP12A, Corona Electric, Japan) i
THHEERRE LIz (Voller et al., 1976). F— & i
FROEHELFEERZE TRIL, FHEDOEROWT
i, Student O t-test #F\VEREZEKE 1 % THRE L .
6. &=w A FEEBCHAVRERA

1) &=2rma Fofff (Fig. D

Slot et al. (1985)?DHEIL D &SV Tharmf Vi
EE L7, Tiebb, 2 %HEié (HAuCl - 4HO;
NACALAI TESQUE, INC. Kyoto, Japan) %% 1 ml¥
YO 2 EEEKI9mE =7 522t Ah, 60C T
L., &g, 1%27=vEF ) 728K ImlE 2
ENZREEK 31 mlDIBEWK & H0 % T 60°C T 2 ReRIHE#E L 7.
B OBFRAPKRECE LI, 2 ~3oHEHSE,
BFOBERE 156nm O = » 1 N EREE.

0-7 ==V VIT IV

2) ArvFrTEYV—&ang VESGOER |

(Fig. 2)

Tanaka et al. (198D HEILH LSWTA PV T
FTESV—fand FEGEEFRLE. T7bb,
A b V7 b7 EY v (streptavidin, SIGMA, St. Louis,
USA) 0.lmg % 73 A5 v 7 ¥ —» —T 5mM 1k F
b YA (NaCD B¥ 0.1 mlci @ S, Xz 0.1 MK
A v v a (K,CO) BT pHEA ICFHEE Licsh = m o
FERESmENz 1 ~ 2508l Thics %K) =
Fv v 7Y a— (NACALAI TESQUE, INC. Kyoto,
Japan, LLF PEG, 4-F& 20,000) 0.15ml&Mn%, A b
V7N TEYY—&arA FEEKE L. 0.06% PEG
£0.02%7oMF by v a (NaNy) 2B 5% )+
v — LW 2.5ml% 0.45um D7 4 ~# — (Minisart
NML, Nihon Millipore Kogyo K.K., Yonezawa,
Japan) THBEHE, 75 2 F v 7 BWORWWE AN, =D
texrvIr 7Y v—&Gans FEERSmEERE
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2% HAUCI, < 1ml| |1% tri-sodium citratee 9ml Colloidal-Gold
double D.W. «159m| doubie D.W. * 3iml particle
lso°c lm"c
Mix Mix Boiling
_ > —_—P -
60°C 2hr 2~3min

red color

Fig. 1. Preparation of colloidal gold. DW : disfilled water

0. 1mg Streptavidin| [Colloidal gold 0. 15mI-5% PEG
in pH 6.4 MW 20, 000
0. 1ml-5mM NaCl ¢5m| [
)
> s Mix
2 1~2min
0.05% PEG
0.02% NaNs
n
5% glycerol Sml
0.45um filter Discard
4 2.5ml
]

Avidin-Colloidal gold
complex

Fig. 2. Preparation of avidin-colloidal gold complex.
PEG :polyethylene glycol

L, 25,000rpm (55,000g) "C 4 CIc T 40 SR04, &k Japan) %My 11,000rpm CEEW T 5 SR 0L%, £
6.5 mEREL, B O Iy 4 CTHRE, 18 H%1% BSARSUPBS KBTI bIc 5 EIRERL T
BUARER L. fEfaiiiciy, 19 BSA &ty {FELE.

PBS (LAF 1% BSA-PBS) 12T 10 f&ARL, ~4 7 3) fEEge (Fig. 3)

=G (MR-150, TOMY SEIKO Co., Ltd., Tokyo, BRSERE 1/2H0 7 7 2% —FE, 742 — ARk
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Avidin

Biotin 1

Anti-Rat 186G or IgM

4 1/2 Karnovsky fixation
4—Aicohol dehydration
4—Embedding in LR White

Ultrathin section

Fig. 3. Procedures of immuno-gold staining.

#, LR White (London Resin Company Ltd, UK) &
AL, FAYEVFFA 72T 80nm OBHEYIH #1F
Bl ZoPWHIENL, Yl L OREE 18, 2
B, 48, 638, 88 1238, 1638, 32BIERL 7
vy FII¥E (n=3) %1% BSA-PBS T 1/2,500 i=%
RLicd D%, BERICT 30 FHERIGI €. 1% BSA—
PBSIzT 3 HEE®H®K v+ vEBILT » b G
(Vector Laboratories Inc. Burlingame, USA) % 7z iX
vt viE#H S v + [gM (Zymed Laboratories Inc.
California, USA) % 1% BSA-PBS =T 1/200 iZ7R
Lich Ok, EifC 30 HHRIGE ¥, ki & Rifcs
Bk, ANUVTLrTECV—&arnA FESKRELERT
30 DHEIRIE &R 7. 1% BSA &€ PBS % L OEEK
CCHRES, BB Y 7 = - A TETRE L EERS
L7z,

Fie, P17 F7 SREYMGEY 1 RIGEELT, 2XKH
Rz €45 VBB S v + IgG ¥ AVRABE A Y I
ol SR

7. FRABKKBIC LV SHLHEDOY = A&V T
vy MER X B4 (Fig. 4)
1) £BEABEKKE

&ENESEKEIPpH3S~9507 V7 + 54 VRS
e, 5%AYV 727947 3 F¥ERS L (LKB Ampholine
PAG plates No. 1804-101, LKB-Produkter AB., Brom-
ma, Sweden) &\, SmA ODEBIT, 4 CIT4M;
Mk Ziot. BENEL 1HBEGRro%, EEREHER
20ug % 201 DIETLK THM LKENITHE L.

2) YRRV Tmry M E

KERTHROEV T 27 I A7 I FERSALLD
PVDF (polyvinyliden difluoride) B (NIHON MIL-
LIPORE KOGYO K. K., Yonezawa, Japan) ~® % v
A7 OBER, BERBEHEK 5mM  Tris-192mM
Glycine-20% methanol pH8.3) #'C, 60 VOEEET
4CIETARME 2 in o e, IEEH O PVDF A ERER®
)b, — k&7 < -7V VTV EITAL-R
(SIGMA, St. Louis, USA) wwTHf L. B %, F
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T. spiralis

Infection

Fischer rats

B A

Diaminobenzidi*

Peroxidase

Anti-Rat 18G or IgM

sera (0,1,2,3.4,5,6,8, 10,
12, 16, 20, 24, 32 wks‘

4—Ultrasonication in PBS
4—Centrifugation at 10,000 rpm

PVDF hloémb rane

4—Dialysis against distilled water Transfer
<4—Lyophilization
| A 1o w
v . .
PBS soluble antigen Isoelectric focusingy / /f /I//l l l W
PAG plate

Fig. 4. Procedures of Western blotting.
PBS : phosphate buffered saline
PVDF : polyvinyliden difuruoride
PAG : polyacrylamide

ERAEE R <7 3% BSA et PBS (LT 3%
BSA-PBS) T37CIle T 1R AE L =%, 0.02%
Tween 20-PBS /¢ 3 EIgE# L1, ZHICBERETE L O
Byt 108, 258, 38, 438, 538, 68, 88, 10
38, 1238, 168, 2038, 2438, 32;:BD 7 v + MFENO=3)
% 3% BSA—PBS 12T 1/300 AR LIch D% 1 X
e LT, 37TCIT 60 D RHRIG SBie. Kic LEE & Rk
12 0.02% Tween 20-PBS T#:# L 714, 3% BSA—PBS
T30 FRMLic~rtF s —LEBKHT v b [gG
% 721X IgM (Organon Teknika-Cappel, West Chester,
USA) #% 2 &k¥ifE & LT 37CImT 60 H RIS &7,

Ledth, EERCRL, BRTRESSERIR, 15
G, BEKRTHET B LI ) RIGEREES R,

ek, EBEERIWE 3moo7 3N vFETV
(diaminobenzidine tetrahydrochloride, NACALAI
TESQUE, INC. Kyoto, Japan) % 50mM b+ V) z—¥5E

EE% (pH 7.2) 10ml g, #HAEMK H0,
1041 &0 2 WEHAL E 7= b DB,

¥, Yir F7 SEREPIEE L RPikE LT, 2XH
izt Fv 8 —CEHBHS v + IgG 2 HVRAE
V2RIV T Ry T4 VI BT

& R

1. [# ELISA

1) AR T 5 e B RS T » b IgGH
RoORGHEOBRE (Fig. 5)

REERBELS v VIR 5 HRSRERR %
IgG Hitk DRSO BIE Y Fig. 5 1wid. Buss 158 H
TERWIGEEX0.026+£0.022TH b, BEFoORKE
0.0120.011 & DRNCAEBEIRD bhish o fo. B
%258 B ERIEEX 0.11220.013 L ABEAL, &
Bt 3HHE 0.134+0.018, 438F 0.143+0.031, 5:8H
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0.136+0.027, 6 3@ B 0.127+0.037, 7 3 H 0.125+
0.032, 8:BH 0.142+0.061, 1058HE 0.131+0.042 &7
PROMBEEHB Lic. 2o, EbikRL, 12:8H 0.201
+0.058, 16 H 0.19820.061, 2058H 0.235--0.072,
2438 H 0.167+0.034, 32:EHE 0.269+0.028 & E\ MEY
AL

2) ARSI RAPR TR T B le B RS v + IgM Hitk
DG OB (Fig. 5)

BRS REBR CR35 IgM k0 BB 0B R,
AT OBICEE 0.00720.014 xd L, Gt 1 BB R
36 B 1%.0.010+£0.008, 2 3B H 0.007+£0.007, 3 3 H
0.018+£0.018 TH Y, FREXRDbhich ol TO
B, BICETRERE 4 HE 113 0.0430.028, 5EER
1£.0.052%0.020, 638B 12X 0.051£0.031, 73@B ik
0.060--0.022, 83 HE 11X 0.053+£0.024, 10 B ik
0.0500.022, 1258 EH 1% 0.050+0.034, 168 H ik
0.0470.026, 20 EE 2% 0.038:0.026 L BE I L&
Ui DAk, BOEE RG24 B B 1ic1x 0.025+0.016,
32 BB X 0.013£0.011 & BEFMOBRIE & OHEE
BEIRDLIEL o T,

3) HARLH ES LRI 3 5 EBRER S v + IgG
Hitko By B (Fig. 6)

RERELS v BT 5HASRES RT3 %
IgG itk D BRGSO BIRE % Fig. 6 10R3. BRFO®N
E20.005+£0.010 TH o7 BHeth 1 BB OBKE X
0.006--0.007, 2 & H 0.018+0.020, 3 58 H 0.022=+
0.016 THYH, BRYEFMOBKE L OMCEEEIIEDD
hishote. O, BICEE RS 4B H 112 0.040+
0.024 2 FEBwERL, DI, BRHEHES5EHO.08L
0.039, 63@H 0.11620.053, 738H 0.157+£0.043, 8
@A 0.179+0.059, 10 38 B 0.333£0.134, 1238 H 0.634
+0.258, 16 @E 0.596+0.325, 208 E 1.0040.411,
2458H 0.73610.287, 32:8H 0.994+0.317 & & b
1.

4) AL R ES PR T 5 mERESRT » b IgM
ik oBRE (Fig. 6)

SR ES HLER 35 [gM ik o B o Bk
EDOWTE, B 1B E OBIEER0.01420.017, 2
# H0.004+0.006 TH b, BEHF R0 K E 0.007=+
0.010 & DRI EZZIIFAD bhleh -t B 38
BB EEE 12 0.069+0.063 L BRI LA L, FOBK
FEEE, 4BEIX0.087+0.030, 5EBIiX0.112+
0.040, 638 H 121 0.12040.050, 7 58 B 1% 0.097=+
0.034, 8EHEICIX0.094::0.050, 10@H 1% 0.071+
0.037, 1258E X 0.0770.063, 16 38 H1Zi% 0.069+

0.24

absorbance (500nm)

T3

0123456 7 81012 162024 32
weeks after infection

Fig. 5. Kinetics of class-specific antibody response
against crude antigen of muscle larvae in
Fischer rats infected with 7" spiralis at zero
time. (mean + SD.)

o
bvid

absorbance (500nm)
o <
d

01 23456 7 810121620 2432
weeks after infection

Fig. 6. Kinetics of class-specific antibody excretory
and secretory antigen of muscle larvae in
Fischer rats infected with 7. spiralis at zero
time. (mean =SD.)
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0.044, 20:8B 1% 0.052+£0.037, 24 BHE X 0.040+
0.024, 32 BB 1% 0.028+0.008 &, BEHFIOTRIE &
DECEBENRD bhi.

2. AR

EERFHAS RO REEEOKAN% Fig. Ti¢, %
T, RE—FBEEMOMMEEE % Plate. 1 R L.
BEANEL, ABIY 2525 (Cuticle), AETRE
(hypodermis) ¥ X O'#BIE (muscle layer) X D 5.
AT AIRIZIL, B&E (esophagus) B L Nz rED
BFir A7 4 2V — A (stichosome ; BB MWHEEL,
BAFPIIcIE, P (midgut) &AEFEREE  (genital
primordium) 23T 5. R & PG OB GIR
#ifE (intestinal gland cell) BEFET 5. AT 4 294
I (stichocyte ; AUEIRMEND PICFTET BRI,
a0, al, a2, B BL Oy © 5 BEIFEET S (Plate. 2).
Zhb&REEEYCH T DIEBHRERT v b ORGEE
DOHER G, Table % &dtc.

1) BRI RETRERETL T 2RSS v b IgG
PG D BB O BhRE

BAshHo LR White GHEHIR 3 257 » b
IgG FARD G ERR LR, GRRY% 2:8E X
hHER S i, i, IgG B R IUELER X v HBLT 580
B o REEMHA. (Rapid Responding Group) &E#CHi
B 5RO R/EEHLL (Slow Responding Group) & @
ST DI KFITE . BIIX D BRGO BT 25K
JOTEERATIZ 3, 1AK% (hemolymph, Plate. 3, 4), Bl
DFERI (intestinal gland cell granules, Plate. 3), =%
PIfEd (midgut occupying substance ; MOS), A:FE[R
FEoME R (discrete areas in genital primordial
celD), 7'V = —» 5k (glycogen aggregates, Plate.
3,4, AETRE (Plate. 3), fIFRE X OIEFIR (cord),
7 %7 AR (cuticle inner layer, Plate. 3) e &2 5
h, ZThbOPRBFERALICK 3 5 FUE R I RS 2
BEXOHBE L. ZoGE, Bit4i~68BEET
FEHEHRAbOTHY, BYHE6 ~8BHE X HIEFE LA
D50, BHAE 32 BB IR T M TR TES D
DTH o7 (Plate. 7).

—77, BEhTHRENGEOHBT 2URRERLLE LT,
757 53 (cuticle surface, Plate. 7), A&
(esophagus occupying substance; EOS), AF 4 =¥
1+ D al, al, a2, § 3 X Oy B (stichocyte a0, al,
a2, B and y granules, Plate. 5,6, 7) 2\@®» bh 5. 7
F7 FKME, RENEY, AT+ 241+ 0D al, al, a?
FLOy R A RIS 6 BE X v, F1,
AT 4 2vA 0 g R 5 KIS RS 8B H

midgut

genital primordium

Fig. 7. Schematic illustration of the structure
of Trichnella spivalis.

IOHBLAL 29 25KEAERIPTRAT 4 291+
a0, al, CIERHE 12 BRI, AT 4291 +D a2
BTG 16 38 B RGBS /e b, L%k, BEs
T 5% DR 3238 B IR\ T MRG0
bhic (Plate. 7). REMEHELOAT 4 2% 4 LD
y BRI LR 6 B E D 3228 H  TIRIER
BEORIGHRED bl AT 4 294 b0 g Rk
T 5 GG, 328 B & CHEREA R R LA, AT
4 adA D al, al, a2 B L0y BRI T 5 K6 &
D HEGH o T

2) A RETURBDEMBOLICK T 5 EHe 5 v b [gM
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Table
spiralis at 0 week.
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A summary of the chronology of class-specific antibody response in Fischer rats infected with 7.
Immunostaining intensity is rated as strongly positive(++), positive(+) ,

negative(—) , predominatly positive but sometimes negative(+, —), predominantly negative but

sometimes positive(—,+)

Localization of Ig Weeks after infection
antigenic substances class 0w 1w 2w 4w 6w 8w 12w 16 w 2w
Hemolymph G - - + +# + + + + +
M — J— J— — — — - — —
Intestinal gland cell G — — H# + + ~+ -+ + +
granules M — — — — — — — — -
G — — + + + + + + +
MOs M | — = =+ 4+ 4— =)+ =+
Discrete areas in G — — H+ + + + + + +
genital primordial cell M — — + +/— +/= —/+ - - -
Glycogen aggregates G N B +|- . b + + . *
yeosen aggres M | — = = 4~ 4/~ —/+ =+ [+ |+
Hypodermis G B B + * H- + * + +
. Y S A ey ey
Cord G — - + + + + —/+ —/+ —/+
M - - =/t =+ =+ =+ = - -
inner layer G N o +F * + > + * +
v M| - = =/t =/ =/t =/ = - -
CutiCle = mmrmmmem e e
P G - - - - =/t =/ + + +
surface M _ _ _ + + 4 n N N
G - - - - + + + + +
£OS M - - - + +# + +# + +
0 2l G - - - - + + + 1+ #+
“na M - - - # + + + + +
5 G - - - - +/= +/= /- o+ +
a
Stichocyte | M |z TS E A T
granules G — — — — — —/+ =+ =]+ +
M - - - - + +  —/+ - -
G - - - - + + + + +
4 M - - - + +# + + + /4
PURRG D REGetk DB RE L. Zhb IgG BRGENBRCHET 2R3

IgG B R FUARYEE I BT 5 BRSO 5

b, FEREY, EEEREWRERS, 7Y 27V
K, FAETRE, W%RsXOERER, 7575 HBICHT
% IgM BTk, 1gG Rrtyifk & kg, Rk 2 8A
& hic. Lvl, FORIEGE IgG Rk & X
THH I, BREHEFI L v HEE Liao, Bgutk 328
B3 znis A LD THH TE Ih o e (Plate.
10). E 7, BRI, BIROBRICH T 5 IgM B RFUEIX
ABECBTIBRE TE oo e (Plate. 8, 9, 10).

—7, lgG BEGE ERTHBET 57 577 7FAE, &
BHEEYE X AT 4 294 + OFZER T, [gM R
HABECE TR EIBELER TREI A
(Plate. 8,9). L2 L, IgG#RIfAE L HARFEL X b HEL

% IgM B EFUE ORI, 1gG HRIESEIIC BT
BHURCKT T % [gM Hifko KT 58 <, BRGush 8 ~
168E X b BEERCH S S DD, RERBEY R L O
T4 a4+ OEERIC BT, B 32 BRIk
T I BHERTE o (Plate. 10).
3. VeREAVTwy T4 v

1) £BEAESIKENC X b 4L RS RUR
THREGT v+ IgG PRI RRGE OBRE (Fig. 8)

HRGHRHE > SEBREKKE%, PVDF RiLEkS
L, 2=v—70 V7V —RIETHRELLEE,
pl35~95 DHIEF < 7 &b 18 KDV FHHER X
iz (Fig. 8, lane O). ¥, HBEIhLHRICKTS
BHS v b [gGHAEDRKIGIIELE 2BE X W #ET
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Fig. 8. Western blot analysis of chronology of IgG antibody response against PBS soluble
antigen of T. spiralis in Fischer rat after infection. lane C: PBS soluble antigen of T.
spiralis transfered to PVDF membrane were stained with coomassie brilliant blue R.

i, b, MEEEOHE LA, 1gG Hiikr R X
YRIGTHAVIE, BRTRILTSAVFEDTOR
o bR,

Bt 2 BHOME I, pldd~47 DMz 3 A
pl4.9~5.4 ORIz 34, pl6.3~6.5 DRI 3 ADE 9 &
DAYV FIECRIGHFRD bk, Zoft, pl 3.7, 3.8,
39, 40 BL V4.1 DAY FI WG R TE 1.
pl4.4~4.7,49~54,63~65 D% 3K, 5F9ARDAVEF
k05 KGR 48 E X DIHREE LI UD, B
32 BH WX pl 6.3~6.5 DD 3 KD AV FIEkT 5K
IIFER T X B0, pl44~47, 49~54 D6 KDV
xS B RGIRIEEHEER L .

—77, pld.0 DAy Fiextd 5 RIGIEERSRHE 488 &
3R Uik, 108 Bicisiicied, 7z, pl3.7 I
3.8 DAY FiIckTARGIRERS 8 EHE X VR LA
», 12BRCREMERD, 208K, ThZhEFET5 b
DD, BEE2ZBECHHIT- XD LHRTE.

2) EBABKKEC X 0 L B RS RAUR X
FTREGET v b IgM RO REEoBRE (Fig. 9

&8 S EBSHER, PVDF ECEE S Wi FHRL R
Biest+ 55T v b IgM ko RUG R EGH% 3 B B
CHBE L. o, pl3.9,40 tthZh 1AL
X 06.3~6.5 DI 2 KDE 4 KD AV FIKIGER
Bhhi. chbDAY Niekhd BRI TELE 5B E

DIEETRER L, Bt 12 BRIz & A EHERTE Ik
fo. Fi, B 5HEE X D 10:BE T pl46 DV
FIZ8g W RG2S bl

3. #1757 SREREORE T 5 PR O BBk B
IOy =R &V TRy MERRTHRE

1) fafEBEEk

BYS 12BROIME X VB LIcHs 77 SREH
i THES RO LR White @ETH 2 HE LEE,
7 F 7 SEMCRVCRIGGRD bhte (Plate 1. &5
w, BEHMEETHILAT 4 21 0 aBER
(Plate. 11, 12) = REAEY (Plate. 12124 LTd, 7
F 7 FRE L ABCRCRIGHRD bhie. XoT, 7
F7 FEMEF, AT 4 2% O o FRSCEENEY L
FEMRHE TS LAVRE R

2) v=xgv7ey i (Fig 10)

¥ 7 5 7 SEEYEEY, PVDF BIcEE L HRsh R
FFE IR LCRIBE R 7HE, pl3.8,4.0,44~4.7,49~
54,63~65 DAV FIZKIEMRRD b, iz pl4.0 &
XOpl 540 Py LT RIGARD b i
(lane2). X » T, 757 SREHFRITFEIRZ D 2 KD A
VICHEETHEELZDNS.

% =
FERRBPEL DY T 256, RINCRELEER
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Fig. 9. Western blot analysis of chronology of IgM antibodoy response against PBS soluble
antigen of 7. spiralis in Fischer rat after infection. lane C: PBS soluble antigen of 7.
spiralis transfered to PVDF membrane were stained with coomassie brilliant blue R.

Western immunoblot analysis of PBS sol-

uble antigen of 7. spiralis muscle larva
recognized by immunoaffinity purified anti
cuticle surface antibody.

5 EXHRRFETHHD, CHIIRERZ &5
L\ AR TR - IRBR T, AlEcH s HLE
BEY (RBREFEH @i, BRENEHECEBA
LTkD, Fi, B4 (aviparous) TH 5 7 dHRINTE
HEh$, EHIRCYBREESCMED SR Y v
W2 X > CTEEOHEAEBTTS. L oT, EFERER
Iy mgieREEHEETSC LR TE . F, B
HICH 2B ANEER I RE R R T 5 R ARIC
Rohe by, RENTHD, RHRCHELD Sk

ERBBS . Lo T, REEBHIE RS & RESIED -

PWEE LCEELRNBY D52 LTk, CORE
PR L D HERRD DT BITiE, BEMR L ORZ
BN TR 2 S EEE T 5 L BNETHB. 20
X 5 A RRRGME D SRR W PR & U OB A TR
BB 7D, EEEFERE O ORI &
RN 5 NERD B,

AW T, fBELFERE DR DORBEILE D%
B b 2T B, 3, M ELISA i X b HiAsh S
PR X O ES HUR IR % IgG & X O IgM & E 4k
DRBYLSDEBERE Lic. FOMKEE, HASHEIE
XL T, IgG BRI 2B E A LR
L7z, Zhid, Ottesen et al. 1975k X O'FE L
(1987) WS v M ERAWTE I o RRORER L —
HT5. Chiewl, HRECER TS E IR 5 ESH
et Uiz, IoG BRI IREHE 488 &, Bh Tk
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Plate 1. Longitudinal section through the stichosome (S), the intestinal gland (IG), the genital
primordium (G), and the midgut (M). C: cuticle

Plate 3. Immunostaining with IgG from 2 weeks postinfection. Cuticle (C) inner layer, hypodermis
(Hy), glycogen aggregates (G), hemolymph (He) and granules in intestinal gland cell (IG)
are positive but cuticle surface and stichocyte a1 granules («1) are negative. M : myofibril
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Plate 4. Immunostaining with IgG from 4 weeks postinfection. Hemolymph (He) and glycogen
aggregates (G) are positive but stichocyte £ granules () and esophagus occupying sub-
stance (E) are negative.

Plate 5. Immunostaining with IgG from 6 weeks postinfection. Hemolymph (He) and stichocyte al
granules (a1) are positive but stichocyte g granules (8) are negative.

Plate 6. Immunostaining with IgG from 6 weeks postinfection. Stichocyte a2 («2) and y granules
(y) are positive.

Plate 7. Immunostaining with IgG from 32 weeks postinfection. Cuticle (C) surface, stichocyte a1
granules (al) are still positive, but staining on cuticle inner layer, hypodermis (Hy),
hemolymph (He) and glycogen aggregates (G) are getting weaker. Stichocyte 8 granules
(B) are weakly positive. M : myofibril.
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Plate 8. Immunostaining with IgM from 4 weeks postinfection. Esophagus occupying substance (E)
and stichocyte a2 granules («2) are positive but hemolymph (He) is negative.

Plate 9. Immunostainig with IgM from 6 weeks post infection. Cuticle (C) surface and stichocyte
a1 granules (al) are positive, and hypodermis (Hy) and stichocyte B granules (8) are
weakly positive. But glycogen aggregates (G) and hemolymph (He) are negative. M:
myofibril, N : nucleus.

Plate 10. Immunostaining with IgM from 32 weeks postinfection. Esophagus occupying substance
(E) and stichocyte a1l granules («l) are still positive. Hemolymph (He) and glycogen
aggregates (G) are negative.
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Plate 11. Immunostaining with anti cuticle surface antibody. Cuticle (C) surface and stichocyte a2
granules («2) are positive. M : myofibril, He : hemolymph, G : glycogen aggregates.

Plate 12. Immunostaining with anti cuticle surface antibody. Stichocyte a1l granules (1) and
esophagus occupying substance (E) are positive. g: stichocyte B granules, He:
hemolymph, G: glycogen aggregates.

Plate 13. Immunostaining with control normal sera. No effective staining was observed. C: cuticle,
Hy : hypodermis, M : myofibril, G : glycogen aggregates, He : hemolymph, «1: stichocyte
al granules, S : stichocyte 8 granules.
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FLiE»BH, P, S8k EF %R L. Almond and
Parkhouse (1986)*%1%~ ¥ 21291+ C ES HIEICK T 5
oG BRYIIRRB 0B RS AL ) ERT 5 L 8%
L5, +oLROBERES, 40 B ¥ TOBET
BBHTLLD, ABFIEOREE L EELETE K. —7,
IgM B Rk, BRI LT3, 4EA S
520 BHECHIER R EAITED bivicss, G 24
BEUBEAEBESED bhichot. ShickL, ES
PR R % [gM BRAKIIRPE IBHEIVERR
ERZRL, R2BEECRTHIREEEENRD LR,
D ROV MBUR KT 5 [gM FRIEIC
REZELLDTHoT. ThODORERMND, . [EERIR
TR HEEOTAKELEDBRPBE OB, LORHT
HHRIC L &4 RIeD Z EBRBEI .

XoT, HHEEHT 5 g6 B X 0 IgM HEHED
BB OB REEFR L V=& v ey MERX
5> TE BRI Lic. F0RR, EERGHY R
DEFFR R T B EBETE TR CRCELE S h
LZOTRREVZ ENHER S W, Tihbb, RERGA
GIRFURL, BRIEPELBERICEEIh TR E
EBhTEEINLAHE A Zh, MZEoHFIIE,
REBE TR, BiRoER, BRIy, EHEER
BB RS, 7V =2 -y VR, AKRTE, HERX
QIEFR, 772 SHBREDN, v=rZvIry b
Tk pl4.4~4.7, 4.9~54, 6.3~65 D& 3 K5 9 KD
AV EREEh, BEOMEIY, REEBEETIIs S
7 KM, REREY, A7 1 244 b OFER, ¥
=AFVFEy METIRDPL 37, 38 8L V4.0 D 3 KD
NYFTREENRB T ERPEL MR o T, T, [gG R
Pk BRI EE A X W B PR T, £ 0 IgM Hik o Kt
FERB BRI, Elld, FECEVLEDOTHoT

AMEOFRER B EBHICE L TR EBE 2 R 7t
5 &, IREREOREZH APUR & LT % Tic, ES
WK, 797 5KEMRAT 4 294 M BRHEETHH
FEAEZ R L OEEECEL TR, BATHS L
RTW5, bbb, Bl X OIS 7 2 Mg 04
PR 5 Rtk % ELISA Biic X DR L7 & & 5,
ES $1E (Gamble et al., 1983'”, Gamble and Graham,
1984'® Arriaga et al., 1989)', x 7 1 =91 kI H
SR (Seawright et al, 19830k L V27 57 7%
e AT 4 a4 P EROBEIR (Arriaga et al,
1989 9% F\ o3BT, B 7 2 1B 17 B R R YT RH
EoR@mW &, ¥, FERHT MBI X BRERIGH
BB ERRLTWA. Eie, EELIIe bk
WTh, EEREREME, MoFERERSEMES X

B A

OIEH & b I O R & RS LT RR Lic &
A, BRENEY, 797 SRERLAT 4 291 R
CHET AR BEEREMFELAIEKLL, Ly,
ARGV ERE OMF R BE TE & ORICHER I e
ZTHY, ThbDHENe b EBREDRESH AN
HELTAERTHS - EoWMEL 5 (Takahashi
etal,1990)%V. L L, Bl X 5ic, RFFOME
ELISA D#&3R, ES HUR 3 2 B, IgG kT
B 4BB XY, gMAACTREHEIBHLID &, H
PRI T 2 BRHG L ) S BRLTREIN S Z L2VR
Sh, ¥l, REEEEORKRE, 757 7RKAKIOR
B CRT 5 R OB T 1gG T 6 8H,
IgM T 458H, ¥, A7 4 294 FMERNIL TR
IgGT6~8\H, IgM T4BETHAZ LRI hic
DT, ZhbOFURIREEEN TREIEOEELES L
BHMETHBHEEZELBRD. XoT, ThHLOHRERR
BELERRE & UCRW 554, BB mE T
EHoEREYETLI L LD, DM EEENANETH
HTENRB IR, Fi, IgG & IgM L THHEIA S
BRI B 70D, BT HHMED 7 5 Ao Th+
DEEBETHLERD D EIRE S .

RiT, WG BEAIM O RESERZWT 5121, —
B IgM 7 7 A DR RFGERHRIIT 5 & LB T
BBEINTWEDY, AMFEOREEFEOREE, FHX
D 1gGEBRIEOHETHHRD 5 b, &R, BiRo
Rk LT, IgM B RESBRE IR T, i, &
Bk, ARREOMBERS, 7Y 2— 7 ViR,
ARTRE, AIRSIVOERER, 25727 FABRECHL
T, BH IR THHEMOENC ERH LM S hie.
AT, MEFOHGEE7 7 ARG TERCH
Wicted, MEFOMO 7 5 ADPUEDEEE, i IgG
7 5 ADPUEDRE OB R 517, IgM fiikoft v~
AMEL Teotct Bbhs. Lal, EBCmE % R
SR BEE, AR E 7 7 ARG T THWAZ L
L DT, R, chboghRBReEEwHRD
PR R R oW TR & L CER#ET T
BoHLBbhs. —J, 797 7K0E RERENE X
VAT 4 294 BRI LT IgM BZ2F A oBRH
ThBEHENS S OO, HARMIE L, By 328
Bzl id BB IhicnT, ThbofEmhk
OPFR IPIER AW T 5 BB WATUR & LCRAT
bBHEEZELLND. T, 8 ELISA OER»D S, [
BOMEHT, AKX Y 4 ESHEIUREOTER I
WTERTWA E W25,

I Y (a7 SN o R (W N 1 A b Y (L e
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REFASRE RT3 5 R AR O R X 53
B IgC B X N IgM oW THR LHERE, EER
SEDRBELW % X HERID DICT 5 D OEERER
Ligote, LnL, ThbofERyEALT B, A
R > 5 HEEE T 2 0N D 5. HiROSEREE
PR TH 5 WEDOENFNEERFIFT 5 2 Lhi—o
DEETHBH. Tk, KHETE, HEREEOEWH
Ro1oThs 757 IREHRICOWT, EFEHME
BoOLoThrEBEAXRAELL. Tibb, BEEL
TR EOREERLY ) F Y FELRT 74 =542
v b /T 74— LTH Y F 7 FTREFGYERL, ¥
=AYV IRy VERXVHZ 77 SREHAORIGT
BHEWEOSEBELRAE Lic. ZORE, pl4.0 L O
5.4 DAYV FIZIBWRIGHRED b, ZhbDAY FIZ
797 SEMREVNFET S 2 EXHRIR. EbK,
T2 REV TRy MERCTEBRATHTbRCHALSR
ZHF T B RO REFLRIC X HEBEBRL
TFER, 7 F 7 SKEHMKOMI KRB L2 KD AV
FD 5%, pl4.0 DAY Fiextd5 IgG ko KGR
BB AEE X VRDOI, B ClgGCHEKOHBLT
PHRCEL, REBRFEEOKEEL— L. —7H, pl
54Dy Fixt$ 5 RIGRGE 2:BEEFHI v i
BL, EBHEORBRLEFETS. COBHBLLT,
O &0 DHERDEICO & DDHREDRIFFET 5 &Ik
R 5F, MBI E DDAV Pz & DDHEDBREE
FTHLIEEL D, DL S BER—FHNPELDD
tFELZbND. T, REBECKTAEEEELX
HHEMDOKER, T=RAZ VT ey MECHAVERER
DORERRIC BT HEWRIER L L, MERICA VIR
DOHFEMENEEIL—FH L T EHFRRELTEL
bha., Witk X, Thb 2KV F X hEESE
NI F 27 SREDHBENADHEN X230 LEE
2bh, ThboAv FiIcxd 58RIEORREFERI
I AHBLEI LSRR, SEEHRLAREYAV
REBWELY X VHEERLDCT2BERAR L k5.
ARBFETIE, BHASHREFURICK T 5 BREEIT
TRURRCEE I hdbF TR\ ERR LR, B
EOBRBE T, ol taeHAToEERBERY RV
T ERTER. L, BaRRBEHIERIRS.
IR R D BB I 1T 5 PR O OsE & BAfR
TH5EZEZBRB. EWHDIE, VAREERPEIMEE
CERIN, BENCAEREL OO TELLDTH
Bh, PAELEORBIIIZCHREEROBHT b
BYPURDEE, SW, BElt7 & ORI 21 56T
b5, LT, FYEORBCBIENH LT iehiE,
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XS REEBGESEMICRE X 5. & 213, Sil-

berstein and Despommier (1984)V% X O° Gamble
A985)2NET 74 =T 4 —2Zu= 7574 — TR
L7 ES HRA, %7, Grencis et al. (1986)2 13 MG
#WHI©H 5 CTAB (cetyltrimethyl ammonium bro-
mide) THH L2 57 5 REHRIE I EE OB H%
BERELCERTHHC L~y AAVLREERT
RLTV3, EHIRIhDOFREORH-CHEELH S
NiehiE, REBFEBEAEE S, X ) HEERGE
B DML D Te B THH 5. ThiLdhhb b,
ZhboREWEORBCER IO OWTCREE AL
BEIRTHIERG. UL, AT 4 294 FERHEL
AEXEL, REN oW h, ESHEOEERS &L
THHEEh5 Z & (Despommier et al. 1974)29, 7 5
7 SREHIRE AT 14 291 b ERIUR RN IE
+% & & (McLaren et al, 198729, Takahashi et al.
1990)%0, SEPIPNICHEE L7 X b i S h B HRIc &
b, BEREHCHL ) fEABEZ TS & (Prit-
chard 1985)?" 7 KW s BB RIVRE W TETRD, &
WOEDERIZESHIFER7 577 SEEBLORAT 4 29
A MERCFTET DR ORBCEAE L P T 5 EEY
HR LS, KRBT, 797 5KE, AT 4=
FA PEN RS I OISR ESHIR &5 L Bbh 2BEN
[T AR I REREE TV TR BN TER
MEDOELEINSHRRCHEIN, Fh, Y=2REv 7
my FMETHZ 77 SRANGORIGT A oDV F
D 5B pld0 DAY FHEREEN CERIENHET
DHRTHHZ ERBELMCE i, CO®d, BER
BF AR RE % AT 5 B BUR TR B T AR E 3K
HEhdEwiEBomBEYd2:E2bhA. £LT,
oz kd, EARLEX 5 h b OREORESREY
BT HEERHATAERWMR LD, COHREY
BoOBENEHIhE BRRGEHEF B I, X
D B %Y T BHBF I DBASS I o Te N B L Bbh B,
DEBRLL YL, RRAOKERT kb bE&IUR
TR A HBRGOBRPSRI X 5 R LS 7 28
WCHRER L IcAERE, RN BHUR OB s X OURYGEy
BB o, BEERERENLLb0LEbRS.

& B

I R S R BRI S 3 2 PRk A O REEEE I &
L% L%, [ ELISA, AEEBRERSLI OV =22V 7
=y MERZRWTRERL, UTFokkmiEi.

(DFF A% BRAPUR 3 & OVES HURIcxt 3 5 Pk 4 %
8% ELISA i@ X b RSN 54T % &, MR T
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5 1gG BB ITERYE 2BE L RS h, D, &
E&HMERT 525, [gMBERFETREE 4EE XD 20
BEHENTLTPCERTHDHTH 2. —F, ESH
Ficsxt3 5 IgG HREIFTERAE 4BE X v RE S R
Litg, &b bR wHRT . ¥, ESHERXT % IgM
BEFEIRLEE3EE XY 2B CrTEb R
A&ERLI.

()R EBEEIC X ) HRSREFUR T 2 iR EL
FREBCOTTT 5 L, BHIL b IgG HEFAOBKH X
NAHPRE BN T IRGHRIGORE Eh PR L1
KAE iz, BT IgG BEFIUE O S h 3 HR
35 IgM B RYEO KSR < BRPEBERIc b - T
BHEh2, B IgGBEHEOBRE I HE
x5 IgM BRI IS C BB s h b
HDDFEDVRNHED - T,

@B =rzy7ey MR Y HRASRETRE RS
BIEREER BRSNS L, BIIX D IgG R
CORIGEHRED LB PR L BN T IgGCBEFE DK
IEAFRS B BPUR & KBl S I,

(B BRI 7 57 5 REPUR N T 5 Pk 2
Bl X DIFRL, ZoOEHEREEREEC X hRER
LIcHER, 7927 SEREHNC, AF4391 0 o
R EREYCRIGERD bR, ThboREEEY
CIBOMBEMENEET S Z LRI, XbiE,
Y=RE VT Ry MERL YD ZOHEORKIGT BRI,
pl 40 B L Ol 5.4 DAY FIEAETHZ ERTD LR
7z,
P EoiER L b, FEBRIEDOHR RBES KL OB
iy, VUROERME LT, MIET G0 S A E %
DOHRHIN AL ER TS ENEETHSD Z LAVR
i,

Tk 2B hic ) HieE, HREEE - cBHER
RIIER KRS £ REHERARE BB L SR Y
Fd Lk, MBS - 7o 2 ERHERE LR RHE
M AERER =SB CE e LETd. SR
WCHIRTEIR I T & o T AR A B 2R 3 DL I v R 3K
LET.

R OEF I 30 B HABFES SRS (FEF 63
4210 ARIETHICCBI), 51 44 B A RFARZELETEHAR
K& (BBFD63 4 11 A HEM I CBf), o8 EEAR
fREEaRS CPRICE 4 A RFICTEME) X 08 45
[B] B AR A R AVE A A KS CPRIGE 10 AREHI T
BRME) o iz THEE L.
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