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Tomo-0 Oshima : Studies on excystation of the
metacercariae of Paragonimus westermani in vitro.
(Division of Parasitology, Institute of Public He-
-alth.)
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1)
Paragonimus westermanii Kerbert, 1877.
Paragonimus kellicotti Ward, 1908.
Paragonimus ohirai Miyazaki, 1939.
Paragoni: ilokt nsis Chen, 1940.
Paragonimus compactus Cobbold, 1858.
Paragonimus rudis Diesing, 1850.
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i NaHCO; 0.70gr. % 150cc @ zZEWEAKCED L,
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7.70gr 3%, RERBEBHLY L] &bzl TR
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Tab. 1 Thermal points of excystation of fresh metacercriae in dist. water, saline

and 0.5% NaHCO; solution

Number of excysted metacercariae

1 2 3 4 5 6 7 8 910 70020, 24 42 67 (honr)
Aqua dest. 0 0 0 0 0 O 0 0 0 0 0¢0 0 0 0
10°C. Salin 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
0.5% NaHCO; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aqua dest. 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
20°C. Salin 0 0 0 0 0 0 0 0 0 03740 0 0 0 0
0.5% NaHCO; O 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aqua dest. 0 0 0 0 0 0 0 0 0 0 0 0 Toei (20 (10)
32°C8 Salin 0 0 0 0 0 0 0 0 0 0 3 3 bt 53 C70)
0,5% NaHCO; 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0
Aqua desti. ¥ 2 8 (11) (12) 14 (13) 18(17) (20)
40°C. Salin 6 8 ) 2 9 9 9 2] 9 310 (10)
0.5% NaHCO; 1 1 2 3 3 3 :8(1) (4)

Number examined :

Fig. 1.
Effect of temperature on excystation of fresh
metacercariae in saline. Number examined : 20
metacercarie for each experiment

20

number of excysted metacercariae
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20 metacercariae by each experiment Number in ( )

percent of excystation of metacercariae

: dead larvae

Fig. 2.
Effect of pH. on excystation of fresh metacer-
cariae in veronal-isotonic buffer solution at
3CE.
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Fig. 3.
Effect of pH. on excysiation of fresh metacer-
cariae in veronal-isotonic buffer solution at40°C.
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Fig. 4.
Effect of pH. on excystation of fresh metacerca-
riae in veronal-isotonic buffer solution at 43°C.
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FRIZERICRL ThHd, BEBETHRRE X 5 i
il 4 ROMTE 2 2> T 5, P 8.0~ 9.0fHiZ37°C
40°C, 43°C#&4 pl20.79, 0.47, 0.712TERH 2 LR E
ANE5THE, ENCTHM 1.5 LM 8.0 DBEEIR
Ep&~« 0.07, 0.01, 0.001THsdrb, AHEMCE
LWERDZHDERTELDD LAV, B LEEDE
WEBIZEDZED EHICHIZNT, STCOHEE X V40°C
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Tabl. 2 Comparison of excystation rate of
fresh metacercariae in media of different
pH at different temperatures for 4

hour observation

Medium ; Veronal-isotonic-buffer solution
pH: 7.0, 7.5, 8.0, 8.5 and 9.0
Temperatures: 37°C., 40°C. and 43°C.
37°C. pH Numbe;r of Number of Number of
examined excysted not excysted
9.0 20 9 11
8.5 20 10 10
8.0 20 8 12
7.0 20 2 18
4.0 20 0 20

pH 9.0-pH 8.5-pH 8.0: 2=0.07 p=0.79
pH 8.0-pH 7.5: =33 1 p=0:07

40°C. pH Number of Number of Number of

examined excysted not excysted
9.0 20 13 i
8.0 20 16 4
Fals 20 2 18
7.0 20 10 20
pH 9.0-8.0 22=0.50 p=0.47

pH 8.0-pH 7.5 : x*=17.2 p=0.001

43°C. pH Number of Number of Number of

examin. excysted not excysted
8.5 20 14 6
8.0 20 15 5
7.5 20 2 18
20 20 0 20
pH 8.5-pH 8.0 : 22=0.13 p=0.72

pH 8.0-pH 7.5 : x?=11.0 p=0.001

pH Tempe- Number of Number of Number of

8.0 rature examin, excysted not excysted
40°C 20 16 4
43°C 20 15 5
%2=0.03 p=0.86

COBECH LY M 8.0 DIERE L C BT
DITCITHLNI0C, 43COEFEBEMICHE S, RE=
HIHEICEPBD LNAV, D E2ERT 2 LB
(P LR SR R B 1L T CIRREED LR
L DREAEHDTOLNF, M 8.0 kicky TR
FEDRR BTN 2 ZHICHN, RBMBOBA LD

C87.)
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#H 8.0~ 9.0, {EEEL0°C~43°C, Thd, BLCDOHIH
RCRAZI AL, B, E7ad ) RRESHETL
2FNDT, BERMEL L TEH 8.0~ 8.5, HEZ40°C
BRAI

DlER~ R F —EERCRT 2B RCh DTN
— AL LTRETHD 5 e COFERTTT S
257 L% ) D Tyrode K% AW T Lic, XIEIC
FEAE R 100fEE < OREAL LTCEL S BEDORR %

Big: 5;

Excystation of fresh metacercariae in the media
of optimum pH and optimum temperature
(40°C)

%
.g‘: 1001
8 9f
&
o 8
% o 2
g g
E | 60T
DL ABDE ¢
& pH 8.5 Veronal-isotonic-
Bl o—obuffer Number examined
5 ; 58 metacercariae
301 -
2 pH 8.0 Tyrode solution
o 20 a—a Number examined. 96
¥ metacercariae
g o}
123545678810 15 20
hours
Fig. 6.

Statistical analysis ofexcystation curve of Fig.
5. (Protted on probability paper in log. scale)

%

percent of excystation of metace-

hours (logarithmic scale)

T ¢ 3 4 )

(HEmit- £ 5583 &

D TRR, RERIZEE 5 R 6 RITR L7, E5

SHERULBA—TEL, KHRMH 8.50~rF—NiR
Bk CosEOE B w2 2 0 L, FAEM 8.1D Tyro-
de i C96MED B35t 10AD MBREICK 10 5
SHFTEEL Tnd, BROEEFEOMED ZREE
nEx bR, BN oOREE LKL TR TEY
B UEADHIEFRDTCELZALRDID I
BLCNZIEESKCEVELTRS &5 6 Kol
{ Iz Tyrode EJEDBIDT BHEMGED B TUTD P FIRET
»HY, COFPERFEDPERTH VEGIRDHELS
ANDT, BEEECRT 2 i3S AE B IIRHH]
MHBERITEET DO LHEEINS, RLRERTH
B3 % & 5 lC10M5HIRTES C80% Mg \CEE S 528, T
BINERD E BRI D 100208 ICIZZFCEL A
W, LE0H2ERED HAEED 80 %MD HMHIB
& Chd, COHBCOWTR BROBERIC BT
5

ERRAREE & LI B4 H-D Tyrode B HIC# 2L
Ha B L CRIIE10MRIcH s B2 R D BRKRIC
JEL iaE e LB HIC R D, 1111918« KT
VTG BB RS DR 3% % R A /B R, 0.56%HE
mﬁ%ﬁf%okaﬁufwaﬁ,cn@%6<é@®
EEACRHNC o/ 7 A ) BlCR D 72 IR B D E w2
SHHZNIHSETHD I, BHLEAD 0.6%EEKIZ
REROZME (BRLTHEIIEN), REZXHEC X VIR
WTEE LS L, 11°C, KU CTHIES S LR LU 0.6
GEHACHIE 8.1% 0 9.3EE(LT 20T, HEDOR
BERGEEE L 2D TCIRIMERED —E Tk < B
ZLWRERIC D,

1) K02 CBEHEREDONE

e Y = R TV Vil B B D BT RIS T
AF Y ADEBIE, BERVCMHE R LROBRZB o

i) BRIBBBEETHIENEE LW,

ii) M 7.5EESTCUI T IR CREL 5

iii) P2 7.56% 0 8.0,[EEEZ87°C & V40°Clc L5}
T2 LIRBHCIHEPRES LD,

iv) BEEEEMKONREEM 8.0— 8.5 IR 40CT
Hdo

v) M 8.0— 8.5, IEEE40°CITHR THEES HD50%1
3 BRI E 4 IEREC, 80%IKI10M I ChiEES 525 100
LRI L,

vi) CODZRET80%IRIEEIS Rl 2 M EC & DT HE
R IC LTS S ERHE L LINEERICHRIEDH 2 D
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O LRBIEN S,

vil) DIBicIBCiFE<H 2 LR bk 0.56% &
Wk, ZDNHEE T e IZ P 2 3 7 2 M a% 22w PP
N Holeed BRI 5,

3) MBI RIETHEMHE DR

Jifil g S S OB B S, BT 2 AF v ALCH
MR % 0 2K O RETE A Ml L 7235 & A S D
BHEPES PERFL TR, BIEREK, ERK,
Ringer K&, KU 0.5%EEKICZNZEN 1 cclxf L
~=v1) v 100U. XL FbeA v vb0Y 2MA,
chEmMIENHO xR E L T84°C, 87°C, 40°CRV
43°CD 4 BSIC oW T Z D SERIL A FLiR L C Rz, &
4 20fH>DOH, 10RHEHEE L, ZOHEADEE
WIS 2720, 10RHOBE TR DEE4 Uk b KK
Fx L OTRET L, BRIZESROML CTHD, L

Tab. 3 Effect of antibiotics on excystation of

metacercariae in several types of medium
at various temperatures

Nl of 37 37°C: 408G 14370
metacercariae+* Rl b L

Aq. dist. 20 0l ke o83 4 16 18
Saline 20507 0=l 22 0 Bl @i 0o 34
Ringer o2 o Pl o Pl O ol R R G (S
0:5% NaHCQO, -=20°". 4"~ 4 i Q< 6 5i=13E.18 715
*....added Penicillin 700 U. & Streptomycin

507 per ml.

BLBEICRED CGHE T T LK 28 U T 1 BT OfEER
RCHBICEFERTRD BNAEV . XANCEDKABRZE
FIZEB UCHER T 2 L, HIEREE AL B0
BENPL R2ERTEROLND . CTNBHENEE
DdDDFED, ZRINCHIEBETES TG E Nzl
Eo/DBHINTIRAEVE, 3B EEZES
BRCRIIENE 2 MA 2 0BT, XEEPREL
THRBREEINZVE S CRRENS, CHIZARR
OFFEY KB EOHEN CHBRMER O Tl
5LEBEEZERITINEHRDOETCHL S,

4) PESBCRESTIHLEEREDOR

BB RIS E X CROMICERE LN TEH &R T
MRBCEOTHROTHES 2, M2 TABERRICIE
BREUBROEERPEELBE 2L L B EEX
DABEN, RLCOFRCHE L THELWNIE T DICE
BPEBRBAEINTVEDITCRAENDT, ELTEST
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DEDEDE RO TR L TR, HILEEE &L UZ
Pepsin %) Trypsin % B\, ZHZENOR@EMICR
WCHBECRIETENZENORMOERRVHEDR &
FERICOWTEBEL 2o

i) Pepsin HIHOD

HFSANTHEW (FKEK 100cc. Pepsin 0.5gr. HCI
0.3cc 3.6) HTOMREEIRILZE, 10°C, 20°C, 30°C,
85°C R UMOCCORBEEICOWTEE Lz, COMREERIM
NOBETCHIHEL 2HDIZ—odFOLNT, 3KH
DlEE RS &% OBBGEO A CIEHNAEE L TE
HIER ST 2 DOPBHNTL %,

40°COBEEI0MRIRIC 5 2 & LB B RPEHIET S
%75, 85°C IFCIRFELT 2 Rz, DEDE
BRiZAE N > Pepsin IZI3 B2 # B MOFEAHZ -
BT 2ERBH2E LTS, TOEHHBMENZD
ChigzRET2CWEDLT, Lo nzmHEl, 8
R Bl RRED 22 CTHEBNRICHETH D/,

ii) Trypsin BJHODRKE

HITEOFEBR T Pepsin 3k LSBHELRTH LA
, CHUZ—IS Pepsin OF M L K< lidEDE g
M 8.0~ 8.5 LN ITRENTWRZDEBRIEFNS, T
MK L C Trypsin Z-ZDOEHMA 8.0RiETHY,
MO RIC k2 RBEMHIERIZ Z2 550, CORIH
Pepsin O34 LR Y Trypsin 1% 5% BT 51E
Rd 2 dHENA LR CERETOK,

Trypsin 3BGRIC X VF L SEREZRICT2DT, #
[HHCERIThORE R Trypsin (54 Trypsilin MO-
CHIDA), Merk #-#5® Trypsin %" Difico $ilih
@ Trypsin (1 : 250) @ 3FE AW, RiHDR MM
Trypsin [ 10,000 Haemoglobin Unit, %:20~30cclZ
HRL, MIZEEOEHE M 1.1 03D, BlicH 8.0
DHDE 2D, Merk KU Difico @ Trypsin (&
Wohd 0.2%, M 8.00& L. BMRLAKIEIRT
Tyrode KK TdH D, FHHELBUIKBRICAFHRZDT
%« 100fEE < FEFAWVT40°CC 6 BFIER L7z, D%
BIZE A4RICKR L, fEft Trypsin @428 Control
LERKINDIZIEMED Trypsin |3 Pepsin Q& &
Rk Ee L B2 MK 2B A5 D,

ZDH T Merk HDHDP BDIRERB DL ND
7o

iii) Pepsin KU Trypsin OfFE1EM

Pepsin (2 & D R Y RFF FERIC i@ R NCRAR
Trypsin C kD CTHLE NG BDEEND, THLEN

89>
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Tab. 4 Comparison of the effect of trypsins on excystation of metacericariae
inTyrode’s solution at 40°C,

Number of

Number of excysted metacericariae

metacericariae

pH (specimens) i 2 3 4 5 6 hour
Crystalline Trypsin

(MOCHIDA Co. Japan) 8.0 100 4 4 17 Sk 40 44
” ” 7.0 97 5 7 8 15 23 23
Trypsin (Merk) 8.0 96 1 1 o 9 9 14
Trypsin (Difico) 8.0 95 0 5 10 16 19 19

Comtrol (pH 8.0
Tyrode’s solution) 8.0 85 0 6 16 30 38 40

HIMCIER L2 Bl R et SR A BN L3 4 Trypsin 2MA2EHWE S THDA p= 0.157%

BPIBRICAER T IUEER L CRSEEERPENL S
DHNTE, COHERWENDDBICRD 478D DERE
AT2lce WIONBRADARKIC 3 IR, BRCE
WLz, MB&E1340°C, —RFNCHW BB L0/ T
Hbe
A B

D IEERARIEM 8.60D%K—M 8.0 Tyrode Kk

@ ” 7

® ALB®& (H 8.6) —7

—r r +iEEM Trypsin,

P 8.0Tyrode ik

B2 CABECRAESEW,

FERRIAUEIC Pepsin 272 & 3 A& 2 W,
TrypsinZMZ CHMALL THCD 4 1H Y OEHNER:
RVEPENELSTED, WINDBEESDWE2RML T
MRICHEBARICTRN2DIZ C NEOERZBOILE
EF7=2m 3.6 HH 8.0DFICZHT 2O MHD
TENC XD ERTDEVIEDRENIS S,

5) MBI RIETBIRIRE DY

ZETZEL LT M, BEXIZHCEFESD ik

1~
(S

@ . 4 —r v ikt Trypsin RIFSEEIC OV CEEES M A A IR LB

fheatE Trypsin, © WEIZER i) KR, &E 12 DERFEMACEL, LCERMBREIPHADIZ v F
BERICR L, 7 ADPFHERIR T IS RAIRE OB IO TR EWE

Tab. 5 Comprison of effect of crystalline trypsine on excystation Combined
with pretreatment by pepsin for 3 hours
P et A Bt N vihar of Number of excysted metacercariae
(3 hours) mutacercariae 0.1 1.0 2.0 3.0 (hous)

@® pH 3.6 — pH 8.0%* 19 8 8 8 8

® pH 3.6 — Trypin (pH 8.0) 20 12 13 13 13

® Pepsin (pH 3.6) — pH 8.0 19 14 16 16 16

@ Pepsin (pH 3.6)— Trypsin (pH 8.0) 20 12 14 14 14

Control* ---:0,3% HCI solution

ATORV@2HELCRE S CHIZRTLABIZRL
RAILBRTBKD Trypsin OBED ZDERD 5,
WIOND Kfifla DT BREE 5% &> T ZEEE
ANV, D%V 2 Pepsin BAER L THDT
® Trypsin OIEREERRITBOONAVHEICED,
RICDQRVQIZ DN T T NIE C NISRTALEIC Pep-
sin OMA TAWHBET, 19FEF 8@ &20M/E+H13H TS

(90 )

Control**. .-« Tyrode’s solutiono

PHEAMNCENTH Do & THESEDIRERIRIC 35S
WEIRBD JBCHE LT ES 22 BREL TR
ey

HMRIREE Monod RIREITFREE 2 HY, 120
40[E 5 ccDIR L & DI EX2BenDH > A EFEREELTL
Wic, EEIZA00, F6RERDLBBLEAREDD
RELHPBET2L5THD, (BOBLUTOE
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Tab. 6 Shaking effect on excystation of fresh metacercariae at 40°C.

Treatment- -« -40 times shaking per min. by Monod’s shaking apparature.
Medium « + -+« + Veronal-isotonic-buffer of pH 8.0

Number of excysted metacercariae

0.5 1:0 1.5 2.0 2.5 3450 S35 14.5
shaked 1 a 8 10 10 15% 15% 18 (all dead) j
not shake 0 2 2 7 8* 9% 9 9 (ali alive)

*. .. .significant differnce (p<0.05) Numb.

MBRCAHE) HL O BRAIRIZSRIC HET H
D, AEBICRERET L,

6) MHEEICRKIETEHEDROESRIR

100{H DB %) % 10RKDORBREIC 105240 72
& &, 50EDBES 2 b M D10KICHF/eBE &20
TEDE RS B2 1A 200KICH T =B & gAY
CERDDDE S ZRFTL TR, EBROEG CTEEAL
PRI DN AN DZDT, B 1007 RICHRI L CHEHR
ReZE L CHEBLY, BETRBZOMETH S, 8)
VICRRB & 5 COERZTH BB BAT RS
RS HGHL/cEs XM=k VEEBHERESEL 2D
TLE & L CIEROHE I B35 DI F R L %0 .

Ffg. 7.
Compison of crowding effect on excystation of
metacercariae at 40°C.

3

1 -
g
8 90}
}:é 80l 10 :::e:iggnriae
Gl e w40
B T oo ®
® 50F 1 metacer-
b caria per tube
§ 40t
o 3}
N
Qe 208
il %
§ 10-’:‘;’ :
& 1 72 345678910 20

hours
Notice: Metacercariae were collected from

dead crubs and stored for 2 days in refrigirator
(2°C-4°C).

DTN, HEQHBIZRELXAZDPDS . RIER
NE—BASOBRALZDOOBERSRHEL, 6EHD

examined:- - - - 20 metacercariae
B, 10l0%E & AARBRECINE L 3% 55
CoNT, MERBEATIHEGBRSN D,

CHZKREETICEBRE N UHEST 2BF XD &
5 BBSRRN & B F 2 525 in vitro 12 EBRRYIC 3E 5
ARDRCRIAASERL CRZ2AEBETHE 5, RY
CNZ2HEBYHOERRREFEATE L, Bk
FRRET 5 BICE AL s B ARBE CAN, BHEZ
10 S >RBREIC ANZ2D T FERO HEIZREE & 75
%o SIEDERIZ2MOOMRRECHRALTHI20E
LEOBKROERNE L GALRMETH 228, — AR
PRSI L AR RE UCd 2 2 bREREOHEICRS
FRAEVWERZN D, COESRRISEHRS R ARAR
BORED & 5 CHECHEEST S L5 EBRCRBNH
ST, BOFAEIEYY—VD L3 EDDETHRAL TS
BRI PEEHRTICCD X 5 BHEREL AV, C
TR D < Bii5E 2 Bith L 7 %h BUS D CIEFRIC IR )
2 AT OB O B B 4h HUICEROESIRAGHIEL 2 5 2 CHE Il
B2EETLDDD LHEEXNS,

BRI HOAAIB K I D R L3 2 e
BREAE NN AW B, BE1) #iEEIh R ERICkEE
REME 2L T2 EREBLCS W, XED & 5 5WHE
PSR L & DI A F Y AR TEDO RO IS R
RS DR PURDE AR L W0,

) B RETES X7 =KROE

T2 X =Dl ZVIKT 5L —TEIZ D% 2 ccDIETR
RIS, 28O E D AR X /0
clot k< GELUWHEME L THIEIC &> T ik
LEENDCTEME L RY M TR 2 THED S, ) &

FE1) Hrikwk¥ELhh 30 % pHS8.0 @ Tyrode Kl
6cck & 3 ik Tissue grinder GEEREL CHAIE 72 L
BELDLTCEER L 2, cheifilighmy 1HSoRA
LB emz, At 1EsSo0 ADoK &
BLCHIERRE BB L., & xR odbhnr
ok, (EBRE5 %)
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Haemocyanin % & A ZRGEGOMMARKET 2, ch
DOME 7.9CTH 2D, SIS S B3RS i3 = iz
o COWPICHE RS2 R L, 40°CICimiE LS
REBEBE Lo AW/ERYRIZ48 T2 % 5 KD
ABREFC T CANT, BERUMHZEMRHEICIEWD
FIRCR BN 23 & 5 IR T 3RIZER T 6 B D
Wi<10%E L, 12WHBIERT 2 319% 582 Kook
A U< 40°CTH 8.0 Tyrode FCRDB S Hdk L%
LWEBRD B, €27 X7 =Kk i35 miE X
NBMHEMBHD L5 ICELZBND, CHIFE=HRIEE
KR BB MORIBTREIR Y, B RIEEE
CH TR CROBE BRI ICET 2B AR 2ED—>
DHIAER & 720, MR CHIREWHEIS E Rk,
Fig. 8.
Inhibition effect of the serum of Eriocheir ja-

ponicus pH 7.9 upon excystation of fresh meta-
cercariae at (a temperature) 40°C.

4 P ©
5 8 8 8, x
e pem—p—— .

T A I T HET 8)
hours

percent of excystation

of metacercariae

48 metacercariae.

8) B4R DEEE DN RIET 5
LEHOERIZ, EEEOMF (EB6) CHVWED
DU N CH A RS i 2 U e sy, KRC kD
CREECFHT LiceZ X=X VAT RIEADREE
P, B L BB REERTREALRBEEDH D
T, MEOHBCRIESTHELZR VL TEB L, #ll
(1912) I3 EELH R 2 MK & Y 8L TR B ORRE L
PEEE, BRWWIRFETRRH ORRIE LR & 0 3 HEL T3
B, HEIBRDCEZIBEZ2HCHEL Tnd,
ODEEREOMFHNCHEE L 7eh Rl 237662 8 B Rk
XNBEVEEL, FHiC 2 AGEI NcsE#hH<H
5D T D SRR & s 34 MO R S il & % LK
LTRX5,

Fig.3® Tyrode FEWk#E L Fig. 6 D 38 ADHD—
F Lo ORER 2 F v Al R U< Tyrode KRt
8.0, {AEEH40°CCHEICHRABRECI0MES O 100fEHD
B BEFANCH Y, BEEY R OREE SN U &M

numb. examined :

(HaEm M- 5% 53 5

OEBRCHIOCCCEHVSIH L THBL TRz, —
FUCRRIA 2 8 4 D 85 0 I B D N E R D
%o B0ZMiaER e R CD, FEaD D) 4 KRI604C
HEDOHEIHZ DD 1 KA CTH 2, CHICEDT
B R K Y A LR EROBBYIICHAT, S
BRAZRB LD, HWIRFECERH 228 L o ®
&V EEL oS RIS U IR X N, figEE
S RGBS M OBEEE & DR DD 2 HBH B, H
UBHIE Z 8 3 4h il & 0 Mg U /e sh UG AIE D 355 <, &
KIDIZTEL 2 B DBE W, =& 2 4 BRIGHE X
NS M AR L/c3BE, EMAH 4 BRI
FREMiEL Td, URMHBRICEIIET L, CoHRR
B (1912) BBRTWB & 31T, B < Bi#EsERT L
AT CEI RV EI PR & Y OH<HisEH k2 & 5
CAZDEDERRNZ2, MEREERT EIH<HED
RE230ThVERRNS,
% =

1 EBREROEN

DI E in vitro T = X F v~ Vil B EEL) L ODf,
BRFERTOEMEM, BE, HiAEWHE, HILESS, B
BRESHIER e b2 VRE LD TH 52, FERMEUE
ERRDEELRTFCHY, Bz EES
L3 ERSHEABEELMEIZDBREREI D,
DTCoRc>& % immami TR,

2) WBiFEREERT & L CORE RO MOEIEN:,
TLE R 4 EDOEBRFER 2 BI IR D 2B 75l 38 2
FRTEEMLEZOCELEAIEDD S, CNEDER
ZMEANCIZ M D S 2 AR S L C 2 S8 1358 S e
TNAEW, M 8.0~ 9.0IREE40°CRIE: & 5 5 RHEBMATEL
MDEZ N5 ODERFICHE O THE L 2B
2DTHbH 5D MiBETH—DODRIEMRE LT [HiF#ED
R | OTHIC IR 7z & 5 12, BRNIC THRPERDIE
iEEE) 2 BT 2 E BRI N2, HERBICH 25 H
DEKCZD X 5 EEMEX N 2EREE, BAEOERER
DM ABIEABERE D 2 EHET 2OBEETHD S o
SRR EE S B LA0°CRTERIC 75 U PHS 8,028 %
3 LRCEEET 25275835V, EBHEFERT DIC
BEBDOLIBEND, N EREL BBROMmEBL
WS, 8.0, TREE0CTEMALI NS H DEFHER
54D k3 5EREAL, RACHEGRINETZRL T
BICERL HRES 25| & 23 LRENS. BB
Trypsin® & 5 75/ UM CEMAL S 2 REMMAERRD
ERT, BABEAREI DEEINCHELGAD L
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BEIBLNDP, TICIREICSE  QEBRARG 2 LB
& LERR& L2,

ISRV L CH R BB IEDORBTES S DTEL, *
OEBEOERBRISHHOERLABICH 2 DO LEHH
BEZL T2, ZLEERIREI DEEENEELT
& NFEIRARERFCTE V. MEDEREDM
SRz T 2T L L0 IR D DIRANED >
DOESREIHIEE D AT H D%,

3) EROMILEFEMBREEFORE, SEIDHEBRIC
Lo Tl Trypsin %1 Pepsin (1342 < [iSE(E ¥VEH
B HO> TR & Y isERIIEr D/, MK (19
1)DFEAMAERIC 2T, ALRICLE LERICATL
BRCREIT NEAHCHET 2F 2 HEI N ThY,
CORMRBEEBICH D, Z2ETD 5 —EZDOHM
TNED EORBERFLCRLLC S, —ERICHER
T NIREARD B ERICTH D, SRV IC—EBIC10ED
BEAZEY, FBRENS O ML, XIIRENS 4 (%L
el m A REEGL LT D, BN T3 C DERBRED
EHESEESINZBDERIZFVE, S0 HEFT 2
BHRELHETNE 5.1%CTEBD D L3R E L
REW

PEFATIZ AL TR - E B b AR DA T H 2 H
5, EORBELE N COEROHECE, AREDIE
BAHRNDDEED Y LBIBRBRFCH D, £2T
LitokmD RGN EREEREH L ERS —D
DRABBKE LEREDH 2 HW 2 BUCT X Lo/
BCH HRRCRE RS, ERHOKBRGIGEREHEL
7RIS AR CH B DT, MEARZEBH DD DK
PRALEEABENTICER TV EHEZI NSRS
BOBEERZ LT ENDRICH D, CORELRE, HE
Wi &= 5 & 5 AFEBROEMBMOBRELEPUMANICEE L D
DCHIINE L HD, LBECNEDHFHERES
GEEEFZELZDOT, ke L CRFEHE2B2H
B EOBRBTH ok, MWILERNTHET 20575 <
WBILRBZN2HMET2CHES LEZZ20RERTH
%, BERZNESEHHTRENESTH S,

4) BRI 2HESREOEE

P EiZ in vitro ORJEE U CIBHASEHEL TR
e, TR D LI L CERO BRI R OREER
BIEOWCEELTRES,

FFEPRE AR CRARCECE S THEEL
THELAVER, BESNCUTCHEHEE, £
TR E S ORIRRICFEST D2 MHT 2EHD
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PEIEC—oORPLTIERLRE S, ChBREE
CEAEXND L, BREERSC~3COEE, BRERD
FEHHE T H DT D H P CILEMBIED = O HI X 1T
MBS, 2~ 3R ABICRLND LM
27 % Y R = B & 75 2 O CH B E AR
I CIRIE L E N CERICES 2150, FRCIBOEE)C

% ZEPRETHIE 3 IS C, BHCHERT 2%
DLBRND,

B IR B IR RILVRAT 2O CBRA SR
LZBBECHOTHZOFWEENDL LEADNE, T
OWILBmEOME L W55 RGBS ROS 2~
v 2 OBIEPICEA L T 3 F 2 hide e L8 2 $ b
e AR 2 BEMS IO S5 . SBDKRIC
BCRBOZHETICE 1002582 L 2 BRRETH
0, 5T TICKRDBEBY MBE TR Qe CTILRE
IR A T S USRSk 2D 2 D D
I, sidERRICRT 3 EBOBERRETT 25
BRI N BB R BT R CEEOBENCRES
23DTHEL, FHBOZZHHEINIBEOHLED
—SOBBAIC D D HINN, BEROFBRIC BT I
2R, WHCRE L CRR S EATY 8 HHIERTHE
BRCoBEZ2EEE2IT X5 RN,

5) FEBRHIILHIZOWT

ARLOEPELCHLZ LS, HBCRBEEARDH
RIRRBISE WS 2182 ke RS OB COKBRO—
SOBWTH B b, LI EOREN HZ0R 3 BB
HthEEL TRIUEROML Th D, OMEHIHEE 8
WM AN, OQBHES S IBRLRNN S
Q OB IS A ARBREIC ANLD, (10~20 fEfz
W @NSER & LT 8.0~ 8.50 Tyrode FCifk % FAU
B CCHEEST Do DL & V10K ICZED 8 #E 2%
BT 2R LB 2, BEZICHEC 200
ARl COHEIC & 0 B3 2 i3 Lidob iz b i
Hl, RETLIECRIGLE, Bz fNT
in vitro O EBOFERDR 7 ) —=v Z7F X b B
IR X 5 lCkDr,

RBHGAEICIR T 2 i3RI 2 B L O S 4
FEOHMCET 2 EBAREC H D, HRRBRIMIcIR G
L CERAIR YDA I TR T e C Ol R B
A7 2 BRI B TR, RYH DA RS I,
*5CTHB 5,

6) IR g DR ISR SR - O,

W = R F L VIR MOMRE T 5 2 K PR RO
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O’Connor (1951) IFSMFIREE DI LAERIRIEK 23 DR
2B CHFREEHBEL CRERETDIOLLNELT
W3, COBEMEREL LN CMIEROERPERE L HE
HThEWERHIAL, AFEROKRIELRS L CHEREN
BDBDDo

FREF 0RO BBIRICOWTRFRM T 2 —23, =
I VF Y ABCONTEL DEBEBAINTODIBASE
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Summary

The promoteing factors of excystment of the
metacercariae Paragonimus westermani were stu-
died.

The metacercariae were removed from alive
crabs, Eriocheir japonicus, collected from endemic
areas of paragonimiasis in Japan. Tyrode’s
solution or buffered saline was used as the basic
medium for excystment. In the hypotonic medium
the excysted metacercariae died soon after ex-
cystation. Metacercariae were suspended in the
medium ju small test tube with rubber stopper
and observed from the bottom of the test tube
by microscope. Test tubes were immerssed in
water-bath controlled to maitain the fixed tem-
perature with the accuracy of =+0.05°C. The
minumun number of metacercarae used in each
experiment was 20 and the results of experiments
were examined statistically.

Favorable temperature and pH degree of the
medium for excystment: No excystment was
observed below the temperature of 32°C. Most
of the metacercariae excysted at 40-43°C. Hig-
her the temperature over 43°C. was harmful to
excysted larvae. Effect of pH of the medium at
the temperature of 37°C, 40°C, and 43°C. were
shown in Fig. 2, 3 and 4 respectively. In the
medium of pH 7.0 no excystation occured at any
degree of temperature. Excystment occured
mostly in the medium of pH 8.0-9.0 at the tem-
perature of 40°C aud 43°C. Statictical com-
parisons of excystation rate in these various
condition studied in Tab. 2. The temperature of
40°C. and pH degree of 8.0-8.5 were the most
suitable condition for excystation. More than
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80% of the metacercariae excysted within 10
hours in these optimum enviroments. (Fig. 5)

Effect of antibiotics for excystment : No special
advantage was found by using antibiotics such as
Penicillin and Streptomycin in order to suppress
the bacterial contamination. It would not neces-
sara to use aseptic technique in the experiments
of epcystation. (Tab. 3)

Effect of digestive enzymes for excystment:
Trypsin was not effective for excystation iz vitro
even though combined with the pretreatment by
pepsin, but rather harmful to metacercariae.
Pepsin was also unable to induce excystment
because of the active pH of pepsin was much
lower than the pH of the medium for excyst-
ment. The writer would like to reject the old
theory that the digestive enzymes of the host are
responsible for the excystment of metacercariae.
(Tab. 4 and 5)

Effect of the mechanica! stimules for excyst-

(9)
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ment: Mechnical shaking of the test tubes by
shaking apparatus was rather advantageous for
excystment, but harmful to excysted larvae.
(Tab. 6) The wrighter also has observed that
the crowded metscercariae in the test tube ex-
cysted easier than the isolated metacercariae
kept singly in each test tube. This cuorious
promoteing effect was also probably due to the
mechanical stimules by the active movement of
excysted larvae to encysted metacercariae. (Fig.
7)

Effect of the juce of emulsified metacercariae
for excystment: The writer could not find any
advantage to use the emulsified juce of fresh
metacercariae for excystment.

Excystment infected crab: Excystment
never happen in infected crabs which are alive
or dead. Body fluids of erabs, Eriocheir japonicus,
has a strong tendency to suppress the eXcyst-
ment. (Fig. 8)
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