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ABSTRACT

This study was performed to investigate the activity of antibodies in the tissues of
Paragonimus westermani at the different developmental stages. Enzyme-linked immunosor-
bent assay (ELISA) and Immunelectron microscopy (IEM) were applied, using the dog sera
infected with metacercariae isolated from Cambaroides similis,

These dog sera were obtained from 3rd to 96th week after infection by bleeding. The
supernatants of homogenated worms for worm antigen were used. The worm tissues were
embedded in Lowicryl HM 20 medium, treated with infected serum and protein A gold
complex (particle size; 12nm) and observed by electron microscope.

In the pattern of antibody levels by ELISA test in all developemental worm antigens,
the activity of antibody was very weak in the 3rd week, but strong in the worm antibody
from 4th to 20th week after infection. Its activity was maintained even till 96th week,
The antibody level of the 12th week worm antigen was higher than those of the 20th and
48th week worm antigens.

Generally, many gold particles were observed on the secretory granules and the epithe-
lial lamellae. Thus, it was concluded that the antigenic materials in the developmental
worm tissues were especially concentrated on the secretory granules in the parenchymal

tissues and the epithelial lamellae in the lumen of the caecum.,
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™ (Yokogawa et al., 1962; Yogore et al., 1965;
&, o], 1981; Cho et al., 1891; °] & 1989), #
F3o) e AYTE] AR "gdAe A
71zb8 woubs A et Aol A3 Hyvt
AsH (P 5, 1992).

ZAa 7128 AdE 9

B3 v} - (Kim ef al., 1986;
, 1989; 4 5, 1992). HAFH Zubioe=w
Engvall®} Perlmann (1971)¢] AN &4HA =
A9 (enzyme-linked assay,
ELISA)o] gubd ez go] AMgHe] $ivt. Cho &
(1981)& ELISA¥ o2 9 &F% 24349 ud=r}
86.0%0l™ Eolxi 100%= ‘iebdS R ey,
Al %—(1988)3} F 5(1990)2> g2l A9 %
FEEL ZHEEY AAA EA-e olste] HARA
7t "3”5“4}6 A& WAAAEn] AN E o] &3t
Zg319h. F 5(1989)2 enzyme-linked immu-
noelectron transfer blot (EITB)& o] &3}<] ,q]
Z urgolAy 3}l s} ulk2-2 Zr 3l om] ) &
(1992) 0] RAAARAw|AYE o] &3t A FF LS
DA zAAY WA u-S-& A7 R 6
et
Kim %(1986)3'} = x(1989)L #E22 IFe
S AFAR F HERe] AFde 5 FAY
FELe] 43 AelAE fuahod oA
A5 A5l oe Aol Hles mmsid,
Kim —(1982)011 o)s}w ELISAY & o] 83t A¥
Moz AFFe FAAR A9 Welish HFS
o 29U N ELISAGE 243 v} 2 35y
B Agste] 12764 H3el o2 S 155714
A 45l9deta shate).

F £(1989)2 EITBHE ol43ke] 3419 447
=) g 239e FAHE D) 54 G0
£ 93l uh 9lem, FAFAY i Aol =

immunosorbent

= o°" ofj
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A9 WAe) e 54 NG Ee] Mase B
o maslsled, WEFel 498 4YFE)
2 24 Wodgal e B4 Ee F9E v sele
4 F(1992) e AEF AeAwd o 2AF
Ul siel A e 447} 2 24
U8 YT $0 o9 dad 2y )
E

Aot el AFF AEH FA Agse
oF A =AY Rxe 47 *lolf; 7k o
2, HEFel AEERE o AfsEe) We
Hedghs] 9] FEF Azke] Hoshd A YA
% 4 §(1992)2

HAAA A S ol g3t 2 1274 165
Atelo] AfFE9] HARA YAo] Fos= T, 20
F o3R8 WARA YA o] vhi Ay By
G Vs e A L R R K B B e
8 EX 2A|F0] NEAT|Hel it WA
o g =l st

£ AN dAVI A5T HES 24 =%
A7 2H4PYE ol g3t FEF 3FRE 9659
7175k SEFel AdE A *H**ﬂ” Hedt
Aol doubs A=t 54 72 4L HEFS
st 2AE<e AF P Has A
=% ¥x A=staAt stelch. =3, Heduks 24
Az ELISAY "AGAAgdv|Adges 573l
v HEgesn AY e w2 WAl a4
=9 225 Hagsly, HE3el Y AYEE
oM sl HAFAE A 7E FAYY
of A3 A =8 vlm A =staA} AT
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1. dExie

Z7VA) (Cambaroides similis) 25E] Fe)& HF
Z (Paragoninus westermani) I'‘d5-3< A 1kg
o] A ompelel 30704 A7t AFFAFAITIL 12
F, 2072} 48l NE FAsk dzAdA HF
Z A% A9k

HAPAE A7) HAsted APz RE EE ¥
F% 9973 A% 1kego AN 4mpeel A3
A7, R F 3F, 4F, 5F, 8F, 12%, 16
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F, 205, 47F LE|al 96FFel 77 HAS dv
A AY AEE ¥AT F AFF] FE9A=E

galstadet.

HEF AdHEE F9AA N2RE dE 125,

#HF32 27 mortar®} homog-
enizerg A}-g3te] 3k, 3,000 rpmo2 1587
Qe 299 459 AEE AL
ultracentrifuge A 84lrotorE A}&-3ted
38,000 rpme2 3AHEY 2UARANA P0E
& AART AEAe SASE. AFAL Brad
ford microassay method® A& AR M3l T
&9 Imid 4 1mge] Fol EFSHA sled =)
2 AdRes Agsd,

Sorvall

2) =xgd

HEFF AFH3el 29 A9 FHeM A2 HF
% 24+ 1% paraformaldehydes} 1% glutaralde-
hydex? ¥ (pH 7.4)°l 241zt AxAstx 0.12 M
cacodylate butter (pH 7.4)el|A A slAc). Az
A" FAEL 2% osmium tetroxide TAYE 14]
7} 3087 EuAslg T, alcohol ©43F Lowicryl
HM 20 &gAo] Zoj& k& 60°C ovenol|A] 244]
7V A AT Zol®l 24+ Reichert-Jung ultra-
microtome 22 AH-E THEof HAWLSS 22|

o2 Abgaisia,

3) Moty

Aol AR A H5FE A9 F 35,
4% 5% 8% 12%, 163, 20%, 48% 12)1 96
Fo| AY Mzre 4z gd9E AFHE F, 3,000
rpmell A 1587 942 ste] A2 dAE 14 ¥
Atz Alg3lglct, ELISA® Yl peroxidase-
conjugated goat IgG anti dog IgGE 2x}H A=
Agglon HAAAE R AHL 27 12nmel F=
A A B3 (protein A gold complex)&
23} WA 2 ALl

4) ELISAY
Voller 5(1979)3 McLaren < (1978)9] sl e

w}e} polystyrene microtiter plate (Costar 96-wall
EIA plate, flat bottom)Z ARg-3}e] zhzbe] A <&}
44 0.12 M phosphate hutter solution (PBS)¢l
1:2000.2 3AMste] z+ welloll 200 ul¥ A7}stz 4
‘CollA] 124]7F B#3lglc}. Antigens}t 8H-2-3F plate
= MEEY (0.12M PBS/0.1% bovin serum albu-
min (BSA)/0.25% triton X-100 (TX) buffer solu-
tion)e. 2 33 AMAH3 & PBS/Tween 200 272
A& 1: 101 M RE 1: 108747 B AMsle] 37
CellA 2417F Bt HPUHS-S AlF AYgubeF
gFgdo= 33 MAste PBS/BSA/TX buffer
solution o 1:1,0002% 3A% peroxidase-con-
jugated goat IgG anti dog IgGE 2A7FE¢t HHEA)
Aok, 22 HHur-4% 2 2-azino-di-3-ethylbenzol-
tiosulfonicacid, diammonium salt (ABTS)ZE. 1A]7}
St dAnsE AR g UANAHEE Varian
DMA 90 spectrophotometer® 3}AF 415 nmol|A] &
F=g FA3AC

5) HeddMxisio|HH

Kim et al. (1987)3} 9 5(1992)9] uhye] e}
HNEE =2AAAE grido] 2335l saturated sodi-
um metaperiodatee] 323t & A¥H sjE2] 1z}
HAGA 5L 27 tris buffers} 1: 10002 A8}
of WRSAIFE. 1A} WA WA 22
HE-L protein A gold complex $-of] BF-S-A]71E
uranyl acetate®} lead citrate® o]FJMslc)
A F grid= Zeiss EM109 A &En| Aoz #:33)
3, FAe 24 0.1um* ®#AE FFUA] +5
AArete] HATA ] wE HENLSY] H=E vw
aFodct.

Z o

1. ELISA Zx

1) 1 Hdshx] 1:100 B Auf

AEE a2 AY o BAAA Bd 79
2 $eg A% 24 2304 FIAR 3 F
P2 d& A9 Wdgas ueAy)n, ELISA
e 24 A 33 339 WALy W
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uhg-o] velstth. 452 WA= ELISAZte]
73] F7hstel G 96574 wHAubg-e] AL o
2 vehs Aoz AAEHA
125 H &% 34 2390M ELISAZS &4 &
A= o] HAFA 9] uhg S| BUsig e, 4
HE A A o] vebdx, 53] 9 F 1659
WA= 125 2ol Hsle] HAubgo] 733}
A vebytet (Table 1).
205 #H &% A 2 F =
7hA 8] WA el fate] Hubgo] Thi 7l
veltorn, 53] 749 1259 WA e uhgel
A ELISAZke] 7H4 ¥4 zﬂEl&*lE} (Table 1).
485 HEF FA IS FEF 4579H I
He g A o] dj3ted ELISAZEe] &7 L%E}kke_ , &
FF 48Fel A& WA 9}e] HAuk-goA ELISA
Zkol A=z AT (Table 1).

2) 14 gdef&hx| 1:1,000 S| Mulg
7 74 F 23l ZiFd HAEgA o 5|4
HlE& 1:1,0000.23]] wgubs-A)7l A9 ELISA
Wl Fadw3zte] 0.4140.03404 2.00+0.230] o
27177}21 geFetA AR 1258 HEE FA =
AL 2% 352 WA ukg-ol|A ELISAZLo
0.41%£0.032 A =H e Y% 1659 HIFA
£o|A] ELISAZte] 1.91%0.05% iAo o]=2g
o 965 WA AT 1.4240.282 Yeh} F
F=3kel FAHE Aoz FaEH,
20F HEF A =YL A9F 3F WAPA
FE wWoubge] FEF e 125 WA Hb-golA

1.75+0.192 HHYAE vepd obg, 965 HghA|
uk-2o 4] ELISAZto]l 0.96+0.072 FA3] 7as)t
oJt} (Table 2).
48F HFF A 23S 4 45 HY

g}
o|A] ELISAZte] Z7lsted 749 485 9

Lo

42 o_?‘_‘,

ke 3}
uhSol| A 2.10+0.232 HYXS Jeljon 965
HAghA ubgolA] 0.98+0.112 FA3] Ftishe
Aoz ZAE U (Table 2).

o

Mo HAHOY 2y Ao

1) 12F MaExH
F AW 125 A5 FA S 2AFA 2

4 ’I‘% HAgA S A
HEF 3Fe d& WYy
0.1um?% 1+ 1702 =x]5 dw
FFRE gi Fvbsted 7
2072 WA Hhgol A Eltﬂﬂod 0.1um2° 13+
207) =AHG, w3 9656 A HAAE =
2 gklel] uh-g-A17l B} FEYA7E 0.1 pum?F 81
Rz mAHe] sFAe] A7} tha Fadhe A
22 #A3 ot (Table 3).

FzAe RuHge
)& 3+28)Rpe] ER)7} 0. 1pm2r4 4+17Hi Sieia]
Rem, 4FFHE FA38) Frlste] 1659 HHF
A wrgel A ERHARE 0.1um?% 11+2709) 23
WAt A E Aoz BARGS. 9652 HAA
HES-S 0.1um?% 31709 SFApate] ®A|H o]
FFUA wAA =0 F43] Aaste Hez A

1‘
i_r"
2
hﬂ 2
_?(_1‘
£
otk
o4
2
2L
N
N

oL
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Table 1. Absorbance values to crude antigens of P. westermani reacted with antibodies obtained from dogs
infected with P. westermani metacercariae (Antibody dilution ratio is 1 to 100.)

Sera at different
infection periods

Absorbance values for worm antigens
at different infection periods (mean+S.D.)

12 week worms

20 week worms 48 week worms

3 week serum 0.83%£0.08
4 week serum 1.80%0.62
5 week serum 1.94£0.54
8 week serum 2.02+0.19
12 week serum 2.23+0.21
16 week serum 2.35%0.02
20 week serum 2.21£0.26
48 week serum 2.244+0.03
96 week serum 2.18+0.02

0.89+£0.16 0.81%0.18
1.69+0.23 1.66+0.53
1.86:0.11 1,73+£0.29
1.92%0.23 1.96+0.35
2.11+0.12 1.98+0.09
1.98+0.23 1,944+0.12
2,07£0.17 1,99+0.21
2,02+0.12 2,25%0.19
2.04+0.15 2.10+0.30
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Table 2. Absorbance values to crude antigens of P. westermani reacted with antibodies obtained from dogs
infected with P. westermani metacercaria (Antibody dilution ratio is 1 to 1000, )

Sera at different
infection periods

Absorbance values for worm antigens
at different infection periods (mean £ S.D.)

12 week worms

20 week worms 48 week worms

3 week serum 0.41%+0.03
4 week serum 0.66+0.24
5 week serum 1.23%£0.59
8 week serum 1.34%£0.50
12 week serum 1.84+0.66
16 week serum 1.91£0.05
20 week serum 1.83£0.55
48 week serum 1.75%+0.21
96 week serum 1.42+0.28

0.59+0.15 0.47+0.09
0.78+0.21 0,71%0.26
1.08+0.14 0.78+0.19
1.514+0.28 0.98+0,12
1.751+0.19 1.44%£0.20
1,62£0.30 1.52+0,07
1.634+0.17 1.58+0.12
1.59+0.23 2.10£0.23
0.96+0.07 0,98%0.11

Table 3. Quantitativ density of the labeled gold particles in the secretory granules (SG) and the caeca

(Ca) of P. westermani reacted with antibodies (serum).

5, 8, 12,

These dogs werw collected at 3, 4,

16, 20, 48 and 96 weeks after infection with P. wesfermani metacercariae.

Sera at different
infection periods

Mean number of gold particles/0.1um? tissue of worm
at different infection periods (mean+S.D.)

12weeks Ca 12week SG  20week Ca 20week SG 48week Ca 48week SG
3 week serum 1+1 4+1 1+1 2+1 1+1 2+1
4 week serum 7+2 15+2 4+1 12+4 5%+1 3+2
5 week serum 641 202 5+2 112 3x1 72
8 week serum 8+2 19+3 9+2 13+4 7+2 11+3
12 week serum 11+3 27+4 12+2 172 132 13+5
16 week serum 10+2 35+4 9+3 12+3 11x2 9+3
20 week serum 13+2 28+5 1442 912 1043 104
48 week serum 1043 112 11£2 541 11+2 12+4
96 week serum 8+1 3+1 631 3+1 9+1 512
=]} (Table 3). Yebgdt} (Table 3, Fig. 5).
SEAWY BuAZY HEAS AL} 5

(intestinal tegument lamella)Alolo] A Wj-&-E-o
EA3t1 glen, WA} f LB D%
3% 4 AYAAE WHS-A1Z] vt 0. Lum?F 1+1
7he] AFUA7E HAEFH S (Table 3, Fig. 4). 43
FuE 1%]'% 1218] A7} Z7)sle] i3 205 &
w2 wipAlw 221e] 0,1 um?™ 14
A7 BA =G, 965 22 W
whgell A 0.1 um?% 6102 SaFdAte
7t #EAE] FFUAte] mAs} Fraste Aoz

8] wrslglen, dhekst @)Y AR E 233}
3 dsieh ARF 3502 WAkl A 0.1 um?
921709 SAFUA)t 2281 Aoz #AHH
(Table 3, Fig. 1). 45ZR¥ 3FUxe A7}
FA35] Zriste] A9F 125 WA Y wkSelA
0.1um?% 1742749 FHYAE velfsle) (Table
3, Fig. 2). 79%F 96329 =HHsks ulee 0.1
wm?sF 31782 FFUAAE BAFH| vhh Fhas)
£ Ao #AHg o (Table 3, Fig. 3)

3) 48F MHEH

AYT 487 A4 FAY AL B 73
WA E WA A3 B AL P
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q5ta whEolA 0.1 pm?F 1172 v)$
A t % 4FFRE Zr)bste] 7
F 125 2 HAFA ] dhgelA 0.1 pm?3
1342709 sFAR7F 2R HE, 9639 =8}

M-S 0.1 umPg 921708 $FYAT EX)He) =
AgPe Aol §A8E Roz HAAYH

(Table 3). Ao Lu)a]E g5 352 o
A wbgellAM FA] 1um? 2x2702 A2 e
BHEYAE 2AEGen, 4F5E i Fr)eled
e 125 HAFA e whgelA FFYar] &4
7} 0.1pm?% 13+5718 mAHgon, 48774 ¥
43t agate] 2AF ARFHAYL, 96572 W
Aok} wkgeAARE BFUAL EA7}F 0.1 um?F
512702 v ke ez FAFHG

o

HEE 93HFE3S AIAZ AY e Hd3A
Aol Tsled Kim ef af. (1982)3} & = (1986)¢]
ELISAj oz 543 upel ojsid, AHF 354

6 Atolel] wAGA 7} HAET] AzFBle] 125604

85 Apole]l FHpAe] eolavim B IFlg ow o
7%}(1986)»} Z 0] (1986) ¥ Kim ef a/. (1986) &
Al #HEFo] ZAHEAE 9 53] WA HEF
125l 185l WA el Hx|o o]2H
A %}‘ﬁv} H 50992 HAEE g3
7&"**171 A% A AT AN 16

1650 HAGA ub-g-o] 7sA vebdoha slg)
o},

E AgdMe dAEF IdREe A9
F, 205 B3 485¢)] Heldt HEFF FA =4
Lol 7+ FH AY Aol g HGFAE Hl
A A 125 FAEF A 239 16500
AqgA Ao HAz Jelger, 2 Foz A
A FAo] FAHE ez AFFHYG, 205
wE, A F 3258E Hodq
FEE 965742 WA FA o] FAE
ow, 53] 79 F.1259 HAA B H=
vebdel, webr g FE dES A 23l
Hale] HAPA T FA ) A= weh B

4 B oo ok T

B4

153 34 =8

i)
ifff

D

olo

A AR Sa Aoleht, Y F 4FRE
Hefubgel A4 Frlalel 12504 205 d&
<37} Tzw 34 dlated 7P e Ak
eI A E 485004 9655kl AL w
P FA Mol S ZHasdAe W
gAe A $A=E Aoz AAE.

o 5 (1992)e b HEF-L A 270 AF
% 249 2398 P35 240 $59) "o}
Aol GAE PAske} Azke] ARHW H5=
F97AEA A=E FA YA AEE 34
7} 2308 Eate] pulEle B 4o] it
A & w9l pu1gde) ¥AF2H HiE &

ate] shlMde] wf Al Aew Bwslgd B

AT Y 71208 Ao A EF 34 299
of el Y F dsFolN 96FFL ¥R W
A BHo| Aasiglont, ALY VAFE

o2 fFAER AN deM #HEF5e AE
Fx Alte] Ay WAL APAlo] zhas)
dAA FAHE Aoz A4,

Tada et al. (1967)-2 Paragonimus wmiyazaki=
7red = 'T‘"] gz-l 717]4:1}-2___1 71:]-°=l 902__!0]%‘ 7;:!71-
A s AFEPT ol F3W FA S A
o] ¢gx 23 Aoz RTIYPow, Seed &
(1966)2 Zde] FAx A} AEge) HAFe
2 AF 4 vk g vl e o9}k A (1986)-2 I
F5oz #2499 FEANAM 12FRE 165 o] Fo
ELISAZL (FAIge] Zase AL 33394 A=
AL Aoz o A7le 3 e wgz 7
gty B rshedc)

B A TR A7l w2 A YA
2 F 1254 1650 319 ELISAZLS el
T3 ol F vsd AxE fAEAY aEgen
2 3 HAA g At dFFe] 3l B4
ol M#slE Zloz QA

Hillyer et al. (1979)& FU& HEFA A&
e E&Eg 2este bz ghAukgel e 3
Aol Eelgd #AE vl Ay, F F(1989)el 2

s W EFEFS EsdAEe er“—‘ixJ_ oFol Arelst
HAEo] SFAFA NS So

o w}a} %32) WA

L A

L o ko

3 $Agel e @

st vetlie 5 2sdA

1n
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& A Sl 24 delA Sl 4
qxichs shlch 2 ARl E BachAY 2405
Aol A 125%F °]' AL HJFF AS 2074
48% | EF3 3}dolA vehd ELISAZ RS &2 73
oz wgel 127 ALY P Yo} e
R0 1)) £ Aoz ArEn

FE250 G2 o FR2E GE 3 AT
Sun3} Gibson (1969)3} Al = (1988) % F % (1990)
o 7v&= (Clonorchis sinensis)2] 3ol 3FHA] o]
o= Zle=r wud ¥ glem Nash (1974),
Lichtenberg 5 (1974), De Water 5 (1986)2 4t
& F8 353 (Schistosoma mansoni)2] “JF HEL&E
of gdAel slctar sl #HEFFel g P
429 YA AFE Yogore ef al. (1965)0] ¥
29 Aoee 23900 WY UL S
8t 73} 3}dAde] vt skl ew, Ohara ef al.
(1985)3} Fujino#} Lshii (1988)% Paragonimus
ohiraill Al 7 482 Al A e A
o2 Bg bk gle}, o] F(1989) #H &S =A%
Aol sl B DAHE ALSSle] FlHu)Fos
A A3 A9 9 F2EF I HEE)
FhAe Ay sPon, F F(1990)2 HEE
(Clonorchis sinensis)o| A HAgFJol 3t IgGut
< W WLET AR AT SN Feldt Wyt
of el shaleh Ea, A F 199D 3
(1992)2 # &3l e AHEE GE F9A
Zo) azAe] weAn A3t ARlel % =

it ofe o(o

3 BH WLl S5 ddAe] e Aem
B a9l

2 AYelAE ZAE 127, 207 1223 485 A
A 9 EFS FAES] W HEEES 37 ¥

A dggA o] Hate] 2T FAA o] tha Yot
v, 4FelA 965714 HAdHE Ao Fhe] x]&H
]l Al FAFHE Aoz -?1’7&519«15} mreta]
HEFEe] WYdAE A 4FFHE AKX F43]
278k 205747 —57]"5PJ— 4853 E] tha 7
AR 965F7HA] A o) f-A]Ee},

A F(1988)F F F(1990)2 7HEEY =A%
o EAEE Eu|HHe ALY o] lvkm stgoew,
o 5 (1991)2 L127}e}&% (Metagonimus yoko-

gowai)A A Er|HHo] A o] #A=HYPR T By
et W F(1991)2 #FFel A APSEY
HAgA | dste] FAS] RujzFe] 7et FUA
< vepigtT dglor, o $(1992)2 <A
AEE A9 =AW PP Eo] 4578H 205
7tA 8] HAgA e Hste] v g UL et
WEa AsAzed AA e FU4e vehie B
Aol Z3Fe] 3len, olEe] 39 WAAE =}
S8 BA-eleta nudt vl 9ok

E AYIME FEF 125 A9 Bugze 4
A 485742 A BAZgA ) el w7}
HAukgo] HAF 2}, #AEF 125 20
2 4852 FAeA BRI EL 9659 WG
Aell Hdte] ZF Hukgo] HAEA st
22 FAHe 96FHE WMHE HIA L
v Aol 28E A Adeldt A Ee] o
A Aol FEH o2 T3 Aoz YztEin

e N

12 de

Z B

) F% (Paragunimus westermani) ©] 432 #l=x
A el A A&sle Fodol AN E F=8le B
Ao =g A3 A8l HESF AFaEe
AY el AEATR A% 71zbE FAE 531819
o 2197170 238YE A9 & dheAR o
FAYA A= ELISAYe g #A33 &3} 2
< A 49

ELISAHel 2]3le] z28l-S HH3}bA 9} uk-gA
A} &3 AddAM 12F, 205 9 48F A&
A 2FAL 45 o] FRE dodwrs AT}
7Feted 967HA] WA o] A o] AL oz
FEEGE 125 H53 249 £
3ol vlE] ZE Ztdd mogahae] g ELISA
grel Rz veht 123 FAo) g W@

ri

)
ofy of

il
N

z3e gE =

Yo PID Aoz BRI B3 7d 167
Ao ol HUAE vehie] B

125 2Bl ot A YA o] FEHE= A
= AAFHAE. 205 dAEE 24 =g 2y 12
F2 WA e whgol A A Jehdelm,
85 AET FAY 2L 7Y 48F A9
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HhgolA Zbsl wesiedent, 1§ FA%) W
e g4e) ZHastsch

FIWA EAY 2499 AARRHez @
A5z H2UAe) wwel g 2R WY
A eAse) o) e BRY A S5 A

N

WellA] 125, 205 9 485 A3
A 49 2719 HAPA
A o] mefstyd ot ZAEF 125RE 165 Atelol
FAGA ] FUHAL Aoz AFFUAL 965777
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FIGURE LEGENDS

Figs. 1-3. Electron micrograghs of the secretory granules in the parenchymal cell at 20 weeks of P.

Fig. 1.

Fig. 2.

Fig. 3.

westermani.

It shows different—sized secretory granules in the worm parenchymal cells reacted with dogs
serum at 3 week after infection. Gold particles are rarely labeled on the secretory granules
(SG). Bar equals 1pum.

It shows well developed rough endoplasmic reticulum (RER) and mitochondria (M) in the worm
parenchymal cells reacted with dogs serum at 96 week after infection. Gold particles are
partially labeled on the secretory granules (SG). Bar equals 1um.

It shows rough endoplasmic reticulum (RER) and mitochondria (M) in the worm parenchymal
cells reacted with dogs serum at 12 week after infection. Especially, gold particles are densely
labeled on the secretory granules (SG). Bar equals 1um.

Figs. 4, 5. Electron micrograghs of the epithelial lamellae and lumen area in the caeca of the worm at

Fig. 4.

Fig. 5.

20 weeks of P. westermani.

It shows glycogen granules in the intestinal tegument (ITG) and intestinal contents between
intestinal epithelium lamella (IEL) in the worm caeca reacted with dogs serum at 3 week after
infection. Gold particles are rarely labeled on the intestinal contents and lamella in the caeca.
Bar equals 1um,

It shows glycogen granules in the intestinal tegument (ITG) and intestinal contents between
intestinal epithelium lamella (IEL) in the worm caeca reacted with dogs serum at 20 week after
infection. Gold particles are densely labeled on the caeca. Bar equals 1um.
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