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%A1 (Echinococcus multilocularis) JRYLZX+ %
BEDEIERT L LT, B, R S5 5
Faf, #EEDBIRT 5 2 LA & g /gD 7z (Yamashita
et al., 1958 ; Kamiya, 1972 ; 4%, 1973 ; #8 5, 1980
a, b A« Kbk, 1981). 2D 5h, Sk, B
T alternative pathway # 4t L, in vitro THAHBR
iz b L ALBE2ER R T LiFgs
Nic. ZOWMEBR T FEHEMBENNTIE, SO
(tegumental bubbling), kW T ZDHEDO KB LD
70T, BERBERHERKHL, Zo%LEWwCH
FIIEEYHRHET L VETh, SO EHHo
ILTHMENTTT D (RS, 1980b). [FHkD HEiT
Kassis and Tanner (1976), Herd (1976), Rickard et
al. (1977) \2 x> T, Ak, BHad « Bagkh (Echi-
nococcus granulosus) THE I TW5. Fiz, Kassis
et al. (1976) X FEEFEMBEENBIRL EHEHICLT,
ETOEEBETHEMSIC X BEEIToOTV 3. 4,
LARFHEOAR LT, Btk 3, 15, 28HEDA X
IV Bl L ELRICHT 2MEIC X 2HHRHSE ELEE
FHMFE (SEM) 2RV THIE LK.

HHEFE

LM - L5k« 1956FLIREREM L AV T
MRLTWBET I 2AIKEMEH L. SEBFHEE; =
FTAXI, TUADOZRBEABRI VR L. Sk
ECELEGB/ERSEFERWVRIETIRIRL, 4AHA
AHFET XBEREFER, —HHFEC (RESER
56570157) DHBIEZ T TiITbhik. BLTHEEZERT
)

*KERZFEEMFEREEE
T A EREREFBREFERERE

YK EII VT RAET, BRI X BEER LT
Blebic kg L. F0%, 1002 vy 2DE&EMET
FTYVORLT, WL, R <EEL, ERED
PRI LRI THEROA 257, REUREENL,
ERyF 4 U TR VR TI LR IO THIRS &2
i & RISHET, IR T OREBRIC W TERER
EOTTOWARNWI LB LTHEA L. $a%E ;&
BTy b XY OFHEEEERNICA JTEOEEL, &
Yo% 3, 15, 23H BIC MREIL T HRI Lz Bifhk % AL
Iz.
WRREROTH L BI% - MR, ) vEREL
Ak (0.15M, pH 7.2; LAF PBS) T3[@X<#k
BLTHERA L. Bk —1L 75 RCEE Lk & A
h, @ik X smWEREREAET s ELEY b (JY 1
%) O EFMAEMERK (a5, 1980b) iz, K
S EE. —ERR, MmiE & KIS#onmEE PBS T
T L, 2.5% N F—ATATE FIREIZ10%
AL <) VIRTEEL, TaAa—ARAIc X Y ik
L, EARAEE (B HCP-1®) #%, &B#kE (=4
a— IB-2 %) #47v,, SEM (BA MSM-4T #) # 5
v, 15kV TEIE L7z, ¥7r, MEELERED, R
WRBHEERIL, B LT

[ |

1. MiEEAE bk

a. Zagd A RCBRPSETHCERDESOSE
HO(RE#3HH) T, BEORRERFEICHOES TS
A4 27w kY w2 2 (microtriches) 2338®» bhizdt (Fig.
1), ZoESFE—#HFTERL, HERCEWTEL,
BHEIC D I LI 2 THEL B2k, iz, BRI E
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weA7wu b))y s 2cbh, Thi#%, 2kEs
- (Figs. 2-5). {RREICIL VIR T EWVRTE
D=4 7w Y v s ZAPRRD bhic (Fig. 6). 7, &
Y4415, 230 B 0 mA T, FEIEE (strobilation) iZ
IvEge, E£3EPERESN, ZORRCEFEKC
A7 v b))y 7 AR LNT.

b. HAEFEEE  EXWFEEESOMA LT,
I FELIz=A 270 V) v 7 AR I, Th
PR O#ERTR~A 7 v M) v 7 ZOFE IO TR
FThot (Fig. 7). L2 T, KA LBEELAD
<A 7 wa bV y s RAFKRETICRLESE ERFEO S BT
RETHLOLEZDNS.

2. IEF R MLIE ALE A

a. LamFEEE : M L RS 1 5%, BRICIEE
RESHBELE. FRFRICE Lo TELIR L
(Fig. 8). 54#% T, HKIRILEDEYMEIC > o> %
n, BRERIC LB v— 2 —ROILMEEED bhic
(Fig. 9). =427 n MY v 7 REIREH)DRIEARBRE &
29, ERITT EHO BERO HI 7 v DML
i, SEICHE B L (Figs. 10, 11).

b. ZEgh : FEEEOHA & FRINCE Rk ORE
RBiBE T Eote. M & RIG3053 %O Bk TIE, idH
LG L, HEIMOBERSAHK L2 Y, w147 b
V7 Z3RMEL, (2ITEHEICIEERYE DA EDS,
FHEEOHA L ARy bhiz (Fig. 12). Ki5#% 6
RRITI, AR ELIEEL, RELhY, 2IFLH
b2 THE (tegument) ATEEL, ZED/NILIFE
» b, #EBiYE L (Figs. 13, 14).

£z B

B, RMERSLMES L EALY, BECHLSH
Jaghiy <h DI REOR T, <Y AEMKE (Schi-
stosoma mansoni) D LN HYVT RLVAII I 22—
(Machado et al., 1975 ; Quaissi et al., 1980), ZAH
JREEN, %4A14%H (Kassis and Tanner, 1976 ; A5,
1980b), B4l FREER, HAZH (Herd, 1976 5 Rickard
et al., 1977) P HHIERIC I VWML, ZEWTHZ &2
Lahiz. Lad, invitro TORFEENMW) O IER FHA ML
B OLE B O BEEHRK L in vivo TOARRIC
T AEFEGMEDOER L ORICIZITHB4RZEH BT
LD, RS AGEACERIOHLP TR O
(PR D, 1980b). F7z, TOZ ki, #E, A
st B R 0 15 F M 0 2631 (Yamashita et al.,
1957, 1960 ; Baron et al., 1974) IZf§5 L Tn5Z &

(2)

ETRRLTEY, HFEMRELHMELOPDPDY HVO
—REHERI T 2 2 L AR S.

AR, MR X 5L hFEE, £E%HORER
£ SEM I X % #1583 TiX Kassis et al. (1976) O %
NEFRPIL TV, SELBOBRMRES, HEHITE
FHEHiORE LETR Y, ZOEATHEEIHALFRIL
THHIEVHERENS. Z0Z LiX, A5 (1980b)
2k Y, ZEbFEEE, £a%0E, L bIT alternative
pathway & /i3 Bk O IEMAIC & Y BEREBEKVER
ENB3FENLEAMTENS.

ASEO, HFIC L VIBRENIAEKDOLE D/,
B PR MLBR 7 LTk 3 B flifk DWEFRIERIC X /7L &
W~ (Humphrey and Douramshkin, 1969), L <k
0 i, TAOXEMETH Y, SHREYT
HHFEHFH L OBENNC—HLEHZ0D Lk v L
L, Z2@BEHE, Z2a%LB0HA, ~17ut Yy
A D@EME, JFIENK, tegumental cytoplasm (Sakamoto
and Sugimura, 1969), KM (basement membrane)
OREIR (Kassis et al., 1976) iz X v, KNOFRLRE
WED, BADOEBNC oW T, WMREILI VB LIE SR,
INEBICREL ok bELZDNLY. Fig, Z
DX D<A n Yy s 2EMKEREED i
Conder et al. (1981) D& Lz, 5T Hh v F o
(praziquantel) o Hifeducstd 515/ LI
BIL TV S U BERE .

%7, BaA L7 IER FREE TIIMAERIC A, FHE
BReAra by v ABFEEL, BHE (BEL) T
ZDRENmD CTRFTH o (Fig. 7). Z O
25, Kassis and Tanner (1976), #A& 5 (1980b)
PHE L, MAFEEE T, BH LIRARO—EH
IERVETT 22 L LDBfE—~A v bV v R L
DEAFR—BEZON X Y. Fh, HARFEEZEER
BOEINEDFREN (external plasma membrane of
tegument) |2 (% $IE L8 (mucopolysaccaride) & %
Wi, #itEEBE (mucoprotein) THEEK &N 7z, PAS
Bt > ““ glycocalyx ”” EREIZ N 2 BHREET R Z L2
o5 Tvb (Morseth, 1967 ; Smyth, 1972). L7zt
DT, TD “glycocalyx” 2%, ZAIMJEEAS, £A%
HOBFARLTBN TS, MEESEAD “trigger ”, H2 W
1% “receptor” L LTIEHLTWASZ L HEHIEHS.
Williams (1979) X, Z0#i#od <, SRk L gk
DERENCER L, fxOFBH, FEEELHELHEL
TWBZEEEMLTVSD, T0X)RWEY, Hi
Bl Lo THFMERT 5D, H2VWEEED X H



WCAFICER T 5 D3, in vitro, in vivo T D IFL—
FEMHEBRICBW TS REROR N ZETH A
5.

%7, EFWEEH, SELROBETE, (70 b
Y v 2%, WEFEREE SECRKETIIEVHL
NIRDT. ZD XD RBEN, BEASRERRNEET
SEERITHNT, Sl LB L OB, B
BESEEZ R T 29206 0% ORREE 2T L3
bDLEZBND.

—7, ARICXT2HEEEOHRBE TahFHEEE H
WTEREFET 254, M X 2R MEIER SRR
THETTSILEEZE LTI RIINERLRV. 20
Z ki, Swilenov et al. (1976) AIE4 % AL FEAE D
SEM IZ X 2BI8RE{ToTW52, ZFOHicix BfkEER
WBET, HorCHkc X 3BBIEREZ I TVELE
2o’ DY, FHBEKORBRSFHECIRSZESR
IO BEND B,

b, NERE~OHLELT, SE0OBETLH
DR K O ICHEDEREH CIER T 5 &R0/ L
TWAZ Ehb, GHEFHR, KFEB - &8 (CKkE
HIE) BHIED A S, BEHDBWAL <Y R 7 12
—VEREABNCEATILERL LR TWED, Zh
LOEMO bV, MEMELFIFATELZ L2
HiLb.

HEREEL 7Y 37 4 TR B EE T Th B &
Exbh3), BEXRTHE LN SEE—F4ABHEE
BATRDFEIICIX, in vitro, in vivo TO JKIEEH),
M2 5B ORISR T hid e B2V E OB
FEOREZ A TV 5.

L

ZEHEEREL, £t 5 kI X 5 ERE S
& SEM # v THIg L.

EFFRES CRBABRICvA 78 Y v 7 2080
S, BB TR, £ oOREE b T AFHTH
Te. —J5 A XML RY S & THI, BRYtk 3,
15, 230 BOSALL TR, (IEELHICHEOTvA
7w by s ADFENRD DRI, HBIEEIC L hD
THEL B/

E®y MEFMEILE DO L FEE TR,
LI 1 HRICRBECREEE R BRERL, 5 5%
TR, FRIEEDERDEIC>>Eh, BFRERCLS
KD 7 b — 5 —ROFHILAII Lie. <127 0 b Y
v ARAEE Y R LRI & 0T, £, 4
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FROGE S ZERIRICIABBE SIS LS, K ER
DOEEFUI R & 7207z, S 6 BRI T, 12IELTHE
b2 T, SEPHEEL, SRONILBHEL, 3
BivE L7z,

SEIOBEN S, WK X BBEMBERTILFI~A I n
M) w7 2D XL i LB CER SN S 2 LSRR
sh, Mk hiEERICER S IR, BifEo
HERERNC X 0, SEFRERSES R L, WL
REL 2B Z L3RS Tz,

WMEkKdichiy, BELHBE 2 EvidbiFE
REREZFHRKRELEZ, BAEDHHERICERKL
F 5.
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STUDIES ON THE HOST RESISTANCE TO INFECTION WITH
ECHINOCOCCUS MULTILOCULARIS
IV. OBSERVATION OF LESIONS DUE TO THE LYTIC EFFECT OF
COMPLEMENT ON THE PROTOSCOLECES AND PRE-ADULTS
IN VITRO BY SCANNING ELECTRON MICROSCOPE

Haruo KAMIYA
(Department of Parasitology, Akita University School of Medicine,
Akita 010, Japan)
SHIN-ICHIRO FUKUMOTO AND YUZABURO OKU
(Department of Parasitology, Faculty of Veterinary Medicine, Hokkaido University,
Sapporo 060, Japan)

The lesions induced by complement on the protoscoleces and pre-adults of Echinococcus
multilocularis in vitro were observed by scanning electron microscope.

Evaginated portion of normal protoscoleces showed well developed microtriches on their
surface but these microtriches were almost undeveloped at the posterior portion. Microtriches
were also observed on the surface of normal pre-adults collected from dogs at 3, 15 and 23 days
after the infection. However, these microtriches became shorter towards the posterior portion of
the parasite.

Protoscoleces incubated for 1 minute in normal guinea pig serum contracted distinctly. After
5 minutes of contact with the serum, the surface of the protoscoleces was covered with cytoplasmic
materials which leaked out through the many minute as well as the larger crater-shaped pits that
were formed on the tegumental surface. The microtriches became disorganized, followed by fusion
and can no longer be distinguished anymore. The pre-adults also basically underwent the same
lytic process of the complement. The boundary of proglottids became indistinct due to the con-
traction of their surface after incubation in the guinea pig serum. After 6 hours incubation, the
pre-adults lost most of their tegumental structure and many pits were observed on their surface.
Their hooks were shed completely.

These observations suggest that the lesions were first induced at the tegument with micro-
triches, follwed by the formation of pits due to complement attack and finally the cytoplasmic

materials were forced out through these pits by auto-movement of the worm.
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Explanation of Figures

Figs. 1-6 Scanning electron micrographs of the normal and unsegmented pre-adult of Echinococcus

Fig.
Fig.
Fig.
Fig.
Fig.
Fig.
Fig.

N =

[o2 B2 =NV

7

multilocularis, collected from a dog at 3 days after the infection.
General view.
Long microtriches and hooks at the anterior portion.
Microtriches of suckers.
Higher magnification of the long microtriches of sucker shown in Fig. 3.
Relatively short microtrches at the posterior portion.
Short undeveloped microtriches at the posterior-most portion.
Evaginated protoscolex, showing microtriches at the evaginated portion.

Figs. 8-14 Scanning electron micrographs of the protoscolex (Figs 8-11) and pre-adult collected from

Fig.
Fig.

Fig.
Fig.
Fig.
Fig.

Fig.

8
9

10
11
12
13

14

a dog at 15 days after infection (Figs. 12-14), incubated in normal guinea pig serum.
Distinct contraction of tegumental surface, after one minute incubation.
Cytoplasmic materials and the numerous crater-shaped pits on surface of the protoscolex, after
5 minutes’ incubation.
Fused and entangled microtriches, after 5 minutes’ incubation.
Numerous pits on the tegumental surface, after 5 minutes’ incubation.
Pre-adult covered by cytoplasmic materials, after 30 minutes’ incubation. Note the indistinct
boundary of the proglottids.
Many small pits at the posterior portion, after 6 hours’ incubation. Note the disruption of the
tegumental structure.
Pre-adult shed their hooks and show distinct contraction of the surface, after 6 hours’ incubation.
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