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BEOMENTELE SN 5 MK B OINIEINER
TIRIRRATH Y, BEEBNC—ER@HE EExszL
CEDOTHRALIINIEI 5 vy 28R EhS. BA
FEfkAEDEERERIE, Zh b0 BIIVBHEFERV
RS cEEAeRT itk oTEl&ERZSh3 LE
i, ARBOE, BIIORELFEM, RUZhIC
&bl D B ORBIIAREOHIIC & > TEAMICEHE
hEHF %>, Moore and Sandground (1956) i, %
BREMEEE L UCEIREMA-, Jul 1910), =)
(1910), Faust and Meleney (1924), # (1934), Vo-
gel (1942), #RHE (1959) ¥, zhFhEEMEANTOR
FROREFIZOWTIFE L. L LAEd b, in vitro I
BWTZhb0BEE R LicEmy cdnl, b
¥z Newsome (1962) & Hsti (1974) 2 A2 DA T
»5. ZLTHEFL bIZ, ZOSHERSVEHETIEE
BT & BRIR b U IR A BV T O R EETR L R
BIOHRICRI LT3, MR L OREERTEZE
FAVESARERIEIC X SEII L IR ORI,
<) AR HIZEBWT Senft and Senft (1962) &
Newport and Weller (1982a) iZ L2 THEIhTn3
2%, AAFEMEETIIRY SR

5T RAEMERICIE, BAK 74V EVK A
Wk, REER EDPmbh, ZhORPRBEFERRKE
FORZHNRALD LLEBIL, T YRR FIARERLE
I BREBEMIC D ERY DB EABESh TS (Hsi
and Hsii, 1960; Warren and Berry, 1972; Cheever
et al., 1980). “hbiIVWTFhd in vivo TORITTH

[ 37 T B 5 A BF JE BT A 242
EKRFEFRFERFEE

B0, RMOBEBEREPEIRLIC in vitro DHHETHR
75 BB ORI a7 B AT B O ERVFEET 500
X, £{mbhTnizwv.

FEEI N O DRI EHNTHAKLE 7 4 ) &
VHED in vitro TOREINL MIFORERERRI. O
FEE, WHRL bICEIN L REUI~ O RE L EIE O E
BREEBETLAETHLIZ EE R L. BIIEHEIC
L ) FRERIZOWTIRANCTEE LA (Kawana-
ka et al., 1983a,b), T Z TR HAAMKL 7 4 V) E U
B TR T EEIRRES), BRI D EE R O, iR ELIR
DHEMZCONWTHIRRN Lz, E72, HRITF VYYD
ADH~DRBIEIC DN TIX BABEE VTR L.
LT, #hbDfERICOVWTHETS.

MR ERE

AR

BEOR & HINRE DB ICARERT FHWREE, 1
A — 7 NVHET — VOEHHFERE (DT 7 — MR L
), 2) Fuy adsiig — i (AKRSEGRE,
LIF DEM LRsHR), 3) RPMI 16408733k (H KBS
MY, LUF RPMI LBFR), ROZh b 3FEIZ10% DF]
&y VI RLE (ESLTHREASE, LT FCS LHSHR)
Phzlzbo, Bib, 4) 10% FCSHEM7T—NK, 5)
10% FCS %1 DEM, 6) 10% FCS #hn RPMI, © 6
BETH 5.

AR OB

AAEMR R BARE 7 4 ) EVROZODORFEE
v iz, B, (UBLRER R B ok CESL PR IEE
N T=w 2L I¥A Y HA Oncomelania nosophora
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L THUEABT L TWARHK T, #HEE 74V Y, LA
5 ECHE L Oncomelania quadrasi \Z B3REG L
TWIERETHD. ZODRFEDOELH Y TIX, ThE
NICBRLER 2R L COBROKERPICED S &, &%
5HECHD NIH =7 2 ~RfL&Ez. b V7 Ok
YeRii<w 2 10 20~30¢ L, MEIEMERICE Y
H U7, B8, UTOFFET~y ALY BFzE
BMICER L., 25— F VR 20, —FOIREK
FHHLUCKRILEY Lbiz. =7 2EBICEHFT ¥ ) —
WEVEL, 7V —V_UFATHIE, BREZTRN,
MREIARD SIREAEEREAFEAT S L & bIcMRE
BEERALTERLE. EHEhcBkEZE Y2y + T
BEWICY v — VRO T — MRICED 214, T — VRO
% < VB LT BRSO MRS & B L CEIE
B[ L L.

PEPREER

REDOFEEDEICIE, BENOFF2F v 7 AR THE
16 mm, EEX 17mm ORI L— b ERicHt 4 FK 6
FIC2UEEATND T=AFF 4= (HRRKEEM,
Nunc ##) #{FH L7z, ZhZhORIC 1 ml ORERE
AN, WAL TW B hEE 1 d5mINAE L. KA
DOREFEREL, BEE < U 20 OHE, B L% 048
BIL L, 37C BXV 5% CO: 2R IREEY 2 INEE
PHEHALE. EIREAZhoR»LEERZ VY
b THY B etk BISEMSE T TRE L. T DR
HENTHRPOBERRITF TWELXIE, BIERKICEES
BTV B RESBEIC OV T BIBROEEY 1T b
ot

gl

LREOEINC W 28R L Rl— 0 B#K © B0
EE i Toenic, BIIZELFERELY Z OBERRD
FEILicZ2y YEICED . BELEBCI Y EhE
NOMEIES 3 BERBL o8, KR RIIR—ED
B (1,000f/ml) 127225 X 9 1%L, 1.5ml 5614
FBEADELE. ThbD LS MBI, v v 7%
B TR T A BEIiEs (37C, 5% CO2) I AN,
FERHR T ORI BT 2 TERT & B TR L.
HIIDEILR & RE BRI MoK

SRYROREM A BIENT, MIMEROBBRENERLIAH
L1T3, 9, 15 22, 29, 35, 42A Hic{fo7z. 6%
ORFRBHOBIPEZZF5A4 ¥ TR ZHE LTI A=Y
ZAEREYE, EMET TT ¥ HIZ50fHD HPIE RN L,
il 2 O BMINZONTHEREZ M L T Zh Zho%k:
TOERBEEEOHBERLEARTREA L. HIIDFK

Fig. 1 I-VI Classification of the developing sta-
ges of Schistosoma japonicum eggs in vitro. 1.
First stage egg ; the egg is filled with yolk cells.
II. Second stage egg ; the small globular embryo
has appeared clearly. III. Third stage egg; the
embryo has grown to reach approximately half the
diameter of the egg. IV. Fourth stage egg; the
embryo has become oval and fills the greater part
of the egg space. V. Fifth stage egg; the mira-
cidium has nearly matured, however the cillia and
the inner organ are not clearly visible. VI. Sixth
stage egg ; the egg containing mature miracidium.

FHEREE DI, Vogel (1942) 2% in vivo ® HIJZ>
WTHD T b DICERTIZPED Y, ROKEAEEZREL
To. BXBE D : BEEUFEOBIIT, NEICZERL D 5 I0E
M IR ORI R HER T E v (Fig. 1-1).
BPE L - ELHETT 5 L oL/ ERK, &
BRI % (Fig. 1-0). BN : fRxZzo k&
SEML, PEROBEFESEEDS L OIS (Fig.
1-M0). BRIV @ id BEICHIER L C BRNAEDO KRS & 5
W, IPEERIIEARCLED O RS (Fig. 1-IV). B
FEV : PEIE LRI LN LRV IREI TV VY
LELTORNEHELZEZSOH 5. BEBIIKRIEAHAG
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THR & DZER LI (Fig. 1-V). BEVI: 3799
U LADSERICRAL, R, SRR, PEEE, Bk
REVHBICEDOND. I 5VV T L LI L DZR
L i VIREES) L EEE Bl S h 3 (Fig.l-
VI). BEHE®RLEOMEA DBIfzOW T EHEEREZL-ST
WEPIIEHRRICH 50 0HEISLT LLES TR
. L LRI 7B T ~IV O EERV S 2 TEH
REBEOEAEL LT, Zhh oSS, Flxi3
BRI NIICRD BN D b D ELEMITL L.
i, I VYV AHRBEDORRIID 5 b IR O
S IEE2 R L b DR bEMIIE L TR L.

25 VY ADOBRYER

FRLTELNI BARKORIIID—E K& Hic L
oy —LiBLTBLIS®ER. 2hbDIFvPUn
ZIXA ) HA ERBELUBROFEICOWTRER L.
YA Y TATF AT, BAT 3R Lk
£ 2.5~3.5mm Ob0x V. BFELMZ 25C <12
RfE L, /MYy —L (F25mm) WTHR 1fEICxL
TN ISPy reRESER. RIESEY vy—v
(%120mm) 2 3cm DESITKEAR, TTL—
aVEMEL, REEOCHEHEELEL LTHELL. &
o0 LAFRIZ6E®RXIT6 ¥ ARICHERELT, =
Rr v 2 MRIFEVH Y T OEELREELK.

ERBER

1. PFEIRER
FESIEERDEEY Table 1 1257Y. BAKOELEI
BErVEOLONGIECET S L, 77—V, FCS &
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M7 —n#k,, RPMI, DEM, FCS#siiRPMI, FCS
WmIDEM THholz. RILL 74V EVERIZOWTH
3L, 7—N¥K, FCS 7 —nik, DEM, RPMI,
FCS#/n DEM, FCS#HMRPMI Thot. H b h
LI DDT—ZIZONTETHARRIKD L ICHRFR
DIEHEI D % HHFHC RE L. ZORE,
RPMI, FCS N7 — A&, FCS #in RPMI Tiizh
Eh1%, 5%, 2.5%DERETHRKEMICAERRE
D@D, 74V EUBRIIARBEE Y LEIFE SN
BRI RE .
WICHFIRDEN D PEIFIC & DR EE 52T
DhERHLEZ. b, ZhEROBRICONT, £i%
IR DOEHEIRDEEZ 2T OHADLEICOWTREL
FOREER, WL blo7 —AIER TOEIEE, Fhil
A OREEBRNTO EIE b ) L2 RVWERA
RENT. BREC EE SLIEPT, 7t
FCS 7 —n#%, DEM % FCS#in DEM, RPMI
%t FCS #i1 RPMI O=2>DfAb¥izconWT RS &
WL MLE R & DR CTEIFEASWEAA D 5. fhh
<, DEM xt RPMI, FCSiKinDEM %t FCS @M
RPMI Z2oWTHRET % LWHE b EEREIRD
b dole.

2. HMINOREF LB

EEIREBRIC B X F— DHRIKIC X > THIFREF OF
BERR L. ZORBE, 7 MEFCRHIIOEE X
£ Roh¥, FCS M7 —n #Th #3% 3 HHicd
BOBIINBREIICE L 2DOH CUBRORE IITRE &
bzl B bhimhor.

Table 1 Egg output of Schistosoma japonicum during 48 hour culture in various media

—Comparison between Japanese and Philippine strain—

Japanese strain

Philippine strain Significance level :t

Medium* comparisom
No. of worm Mean No. of No. of worm Mean No. of between
pairs used eggs/pair + SEM  pairs used eggs/pair + SEM1 strains
EBSS 12 104.8+ 90.9 10 148.8+ 40.0 . N.S.
DEM 12 1393.7+259.5 7 1171.4+511.2 N.S.
RPMI 11 748.6+221.9 10 1978.5+306.2 <0.01
EBSS+FCS 12 365.3+242.9 8 622.6+ 85.0 <0.05
DEM+FCS 12 2270.8+921.2 9 2080.5+397.3 N.S.
RPMI+FCS 12 1826.7+610.6 12 3147.9+447.5 <0.025

* EBSS (Earle’s balanced salt solution)
DEM (Dulbecco’s modifled Eagle medium)
RPMI (Medium RPMI 1640)

FCS (Foetal calf serum)

t Student’s t-test, with P<0.05 considered
significant. N.S., Not significant.
I SEM indicates standard error of the mean.
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Table 2 Rate of embryonic development of two strains of S. japonicum
eggs in various culture media

Japanese strain
Per cent of eggs in stage

Philippine strain
Per cent of eggs in stage

Age of eggs
(days)
Medium

N 3 9

Stages \ 15 22 29 35 42 3 9 15 22 29 35 42

I 62 12 20 0 0 0 0 60 24 22 6 0 0 0

I 34 72 30 2 0 0 0 36 46 18 14 0 0 0

Jitg 0 0 12 6 0 0 0 0 0 0 0 0 0 0

DEM v 0 0 0 0 0 0 0 0 0 0 0 0 0 0
\Y% 0 0 0 0 0 0 0 0 0 0 0 0 0 0

VI 0 0 0 0 0 0 0 0 0 0 0 0 0 0

degenerated 4 16 38 92 100 100 100 4 30 60 80 100 100 100

I 62 0 0 0 0 0 0 80 8 6 0 0 0 0

I 34 12 0 0 0 0 0 18 10 6 0 0 0 0

m 0 62 6 0 0 0 0 0 32 12 0 0 0 0

DEM+FCS v 0 6 4 2 0 0 0 0 0 8 2 0 0 0
\% 0 0 16 4 4 0 0 0 0 0 14 0 0 0

VI 0 0 10 26 38 24 0 0 0 0 6 24 14 0

degenerated 4 20 64 68 58 76 100 2 50 68 78 76 86 100

I 66 2 2 0 0 0 0 60 0 0 0 0 0 0

I 20 4 2 0 0 0 0 28 2 0 0 0 0 0

il 12 0 0 0 0 0 0 16 6 0 0 0 0

RPMI - B\ 0 24 12 0 0 0 0 0 46 10 0 0 0 0
\% 0 2 14 6 0 0 0 0 0 2 10 0 0 0

VI 0 0 16 12 0 0 0 0 0 20 34 0 0 0

degenerated 14 56 54 82 100 100 100 12 36 62 56 100 100 100

I 58 0 0 0 0 0 0 64 0 0 0 0 0 0

I 22 0 0 0 0 0 0 28 0 0 0 0 0 0

114 4 18 0 0 0 0 0 0 16 0 0 0 0 0

RPMI+FCS v 0 42 8 0 0 0 0 0 60 2 6 0 0 0
\% 0 4 12 6 8 0 0 0 2 12 4 0 0 0

VI 0 0 20 40 38 0 0 0 0 32 24 20 0 0

degenerated 16 36 60 54 54 100 100 8 22 54 66 80 100 100

Table 2 132 @ 2 LS DIEEIKIC X B HEIDRF IR
MERLIbDTHS. BFEVIORIII~D 3% % 1T,

WRHE & b iz, FCSiEMDEM, RPMI, FCSi#n
RPMI D 3 fEiz K> TDH FIETH > 7= (Photos. 1,
9). R LS THBEREXIHEEFHEICE FHbhic
Dix, DEM KU FCS i/l DEM 2 AT Thol. BB
DEM i X 233158 B, BAMTIZ12% D B PEA B
MiZELZIZb22b b, 74V CVBTIRBRI
EEY, 20 LBBEIOHINRICHERE L Rb20k

%7z, FCS #in DEM |z X 253150 H, HAKTI
10% D B IR+ CIZBEBEVIL s> TWnWBDIZXL, 74

Y EUBRISBMEIVICIEE Y, 353220 H T HREINL 6
%% RBDHTHD. —F, RPMI I X 5 HIFDOHEH#
TiE, BRBE 74V EUBHL BB ERMLEBETEETD

Y, iz FCSEMRPMI COREEEL b E2 D
37, HEE10H LIRS REERA B L BER15H HiTi320%
T D HPEDSBPEVI & 720 7.

BIIOEMII EOREERE» O LEE . ThbixH
WAEOEAL, FEE, REREICL > TEEIFLRBS
Nic. RBIBOEIZ I F ¥ P 7 LD OESHS 1k
WX OTHIELRD, FBRITITHRIINLMEE LT/
BLLELITIRNELRY, 35UV UL LIk D%
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Table 3 The mean and standard error of measurements of 20 eggs in each stage of two
strains of S. japonicum cultured in RPMI 1640 (measurements in px)

Japanese strain

Philippine strain

Comparison between strains

Stages of siglniﬁcia;lce
devel t eve

evelopmen Length Width Length Width Length Width
1 63.7+0.58 50.9+0.58 62.2+1.20 48.7+1.10 <0.005 N.S.
)i 70.1+1.56 52.9+0.64 69.1+1.76 52.7+1.30 N.S. N.S.
m 72.8+1.04 55.6+0.48 69.1+2.04 51.2+1.40 N.S. <0.005
I\% 73.2+1.30 57.8+1.38 69.6+1.68 54.5+1.10 N.S. N.S.
\' 78.3+2.27 63.6+3.09 71.2+1.22 56.1+1.25 <0.025 <0.025
VI 83.6+1.84 68.4+1.30 76.9+0.61 60.1+1.04 N.S. <0.005

* Student’s t-test, with P<0.05 considered significant. N.S., Not significant.

BMIAERYRIC L >THRES Wiz, RABIIDOFEIREFH
BHEBRICIOTRESDTVWEDORT, Bk E
Rbhiehofz. RPMI T, REINIEE®E29H Hic®
TRBEM YT 31cE27z. it RPMI TORBIIOAE
FHIRIZ4ALINTH 5. FCSHMRPMI CixL&TD
BREIRATERR L T2 D3 5%35H B ©, RBIRDATE
HFEZ20HLINTH D, FREIBOTEREFA L B b BV D
¥ FCS#51 DEM th Ci53842H B T2 { EFIINED
BN ok, BLZ OEEERPTIIZ74VEVED
FREIPHIRE BN 7 %02, REWIO AR A
B2THLATH B DIZH L7 4 U EUBETIX20H LN
Tholc. ZOM, HFERP THREIIPIELI T VY
v ARHETIEEEOE B LR 6N, FhizonT
3% % 5. Table 2 3L L v IR OWTORE
HLTHS.

Table 3 1%, BAMEL 74V ok DHFIDAZ &
FREBRBICHESTERFN20ETSHRJIL, £0FY
AL EERELZRLEZLDOTHS. 2 h b FikkE D
RPMI T## L CHALBINCO W T KETHE. &
WWRTEY, AFRKCRERROHIELIS LYY A
TR OFHHIEZ 5 L BRTL1.24%, ERTL.34E
2z o7, FRRIZ7 4 ) EVBRTIIER TL.234%, S
THRILKL.23FT > TWB. TR OV TR
TLICEHEOEERET S L, B OER, BN
DiER, BREVORBRVER, BEVIOERTERE
N L L2 5%UTF D ERETHELEN A DR, H
ABRICH LT 7 4 Y VB BIIRE & h iz /N B D fE A
B HEITEN.

3. BN L I TV VY LOELRO A~
B

RARISH LI, RIRRZEOBRTREE LIRREIIE

KieBTLErZTRIEL, 27V P Y ARERLBEE
B Lo TP EXREE DD Z LI D ORI, i
T, RBIFOFLIZF N ENOBREF THLOEAE’ 5
BRI, EREPCRELZI Y YT 5 (Photo.
3) i, KFTOZTh LITRAL VFEETIFHL, £
A BB B SR L7z (Photo. 4). LA Lk
DOERBPICHEALILI TP T LD b 20D
b0, BARR YR b LEGERNREREBD. &
DEEHIT, BILBRES bl 3BT g%k, &
EOBEERE L L TBES NGB ERREEL
7z(Photo. 5). BMENLCEDORTVWEIFT LT T LN
BELHESETEARR VR b~DEHRERL LTS
L, 25 v Yy ATIREL Rbhinbolchitk o biEE
BRIEEES S EIRIICED bhiz. SEOBETRD
EflichblzoTAFELZ AR v 2 Mg, FCSEHM
DEM HD7 4 Y Y #T37C, 5%CO: 0 HIpkssE
L F—&MF CEMRBI0A FAETFE Lz, K& SI3INNER
110y, fHEFF180y i2iE L7 (Photos. 6, 7).
BRIFVIVVLADR~ORBYHESDHEI, RPMI
L FCS %N RPMI TH:ZE L7z BFRBRICOWT RERL
To. HERIAABICTES OWERE» GREIFZ E2y b T
T B, KEARY v —vicB L TR LS &
15UV LRFL. ZLTERBEREZITIVI VLD
HRACREL, REERE67AMBELL. ZTORR
FCS ¥ RPMI CE#E L7-HIFL VD52 YT T
A~oRZ6BB%IC, RXIVAFevy 2L LTREE
iz (2 8 A% 3 EMM:). 7z, ZmiED RPMI T
LI F vV T LLREILL, AE~DRE6BERICAKR
vy b LTRESH (H3M@EF LERE) Eic, ”
~DRFE6 rABIC, RXvEerh )7 LTRHEESH
7< (R 5 @+ 2 fEps) -
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£ B

AAREIE D in vitro TOFEINT, EMIEHL TV
D S 7 B EATHEERIRICBW T RV 7 2 @Y
¥ I VEESDARERIKCRBVW TENCEEFRD L
hiz. BAELRHOMBRBFERICHE>ZLDTES
I —ARIZ50~150fH & ShTwb. 4 EIDEIE
BROREER, #1RCRB L L 7 VOREEERKRT
TIL 48 D HHFEIIE A 150fH 28 2+, DEM (7 %
JBl4EE, ¥4 I 8FESA) R RPMI (7 2/ #2078,
TNEFHy, X IVIESE) TiE750~2,000fE0
SEHEIENR b, Z DEER, in vitro TOHRIE
EENERIETFOT7 2 ) B S I VEDORERTITIK
FLTWB3HEERLTWS.

B DEM TRt 3 RPMI i CRRET % &
WO ERRERE, RPMI kg EhTwT DEM k&%
NTWIWEER S OB BIFEREICSE L b DY IELE
FTHEETRRYT S, FE, FHLORFOKE (Kawa-
naka et al., 1983, a, b), HAMEMPEH O HIFRHAD
BILBETHORRERS B TERBEOLSE, T7—
N DEEHEEIRCKRDOT 2 ) BRISE (7rX=, ¥
2Fyv, TV, FvEIV, ERFVY, AV uS
vy AV, VWP, AFA=Y, T== VT T=
v, Vv, 2vA=y, NYF Ty, FrVY,
Ry b, #Hifkavy, =aFUB7 I FEMX)
DTHIENELNE o, RPMI 3z h b ¥k
By ELTEH, DEM 3 7V vy voiZE R L Tw
%. DEM 2 PAMEMmE i EIIoR#KE L L TOREY
DX, JVVUEERELTWEVWSTHY, DEM 2l
BERNL R CRIFORAN R SN0 iiEic
EOoTT Y UNHRENTEFICLZEELXONS.

MERSHOMPBZIRE 72T HEIARHATH 355,
AR LTS BT 2 BOEER R ZFE, EIN
Bosain e REERIIOEFHFOERICLED bhv.
B3, Newport and Weller (1982, a) i<y Y UL
WD in vitro TOWFZET, BpmiES OIEEE (25
TYVVE) ZEVNEIMEGECESROT H B L WEL
Te. Eiz, SEIDERT, RARIIVELREEFTD
DIERR DO S B8z fiEARMN RPMI Tixix<,
ZRE Y AERES D Z L MFRMNDEM T b0l
FIIHEREY. MERSE LEDT, EARLHSOHM
T RIH:, B AL 5 o B JMEESS B II0 A7
DERCHFEERETOPEHEOBHEETS.

RECRIFO—ERA R oL L, R—ELEHtO

FEEHEACI TV TLNDRARR VR M LI
5Lwn ) BHET, <~ AEMKBEIFTEH Newport
and Weller (1982, b) I X > THIEIhTW5. Flk
BzRe vz WD in vitro 331X Voge and Seidel
(1972), Bash and DiConza (1974) 7z Kic k> TEA D
NTNBEHR, HAKRr YR FOEEIIIRI L Twin
V. BEkIE, T VYV LREENICEIECELON
WA dHoTe. SBRIEIARERTHNWZFTEIC X2 TERR
DHELTRKEDI TV T LB HLPEMWASIC
RBLEZLN, ARV RND in vitro FEEDHEE
KA EhE2 LEbhs.

BABRE 7 4 Y €Uk ORFEH OZERIIS EIOER
DFEFEAN T LREFTIC R b hichd, FHREIK, HRIFoX
ZXTLERBED BN, 2 HiT ALK BEDOR
FHEOMIICEET 2 ERE LTRICEETHZ LED
ha. Rl X 2EIENORKE, BIFOEHIZL S
FERRPERFREEIC R Y, BUIROK/NI T Z St L THEAN
Hhg R~ D HRREIC BRI 2 RS FEET 205 T
3 5. Warren and Berry (1972) 1ZPU-> D H A Mk H
R E < U ACERMCERBRSE, Zhic X 254
JEx B LT, Z0REE, FFBEOREZX 7 4 ) VU,
BEHESR LTHET, DWTHEK, PEBOIETER
FTRLHELTWS., SE{TR2 in vitro TOEER
X, 74V EVBRELTEHANO ML DR ZODE
FHW, i EAKE LTRERENTERICHIZST
RSN TERLLDERAWEbLDOTHS. Eflicbics
ERENMERSEIFEASCRIIOKRE SKEOHMEEEE
LSO TRWE DI, SEIDERDOFERE LT, E
UREESNE 7 4 V EVBRD AARBRE Y b, EizhPio
REEZT7 4V VBB HARRE Y b/AEIOHAYH S
LWOHOENRTES. ZhbDfRERIE, SZBfHLin
vivo TORFMEICBET % % &7 AlED S-S
FHrborEXLNS.

£ )

HAEM IR BOEIMES, 35V VY LAHROFEL
SHEE, FRBIBOAEFHIRE R SlconT Rir %R
W in vitro TO WEtE [Flaodc. [HH UIoEERKE,
7 — VORI, Ny a S — S VB,
RPMI 16408 K. U8 Z 4L 512 2 HE R 10% (2408 VR
EHMUICEH 6 TH B, BRI LTt AAEmE
BOARBLE 7 4 Y EVBRICOWTR—&EETERL,
AIREAIR Y WE O E R, BbhiERIKRDME
VThB.
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1) FRE1IRY Y OEIBIIAW SRR L > TR
72V, 48RO LRI OFFIT B AM T105-2,271
8, 7 4V € UBETI48-3,148fHTH Dz, 74V EUVER
TEABRL D GEIEASREWMEARY D Y, 3HEOHE
P TREF OFHEIE O Z A FICOEETH
27z,

2) IFVVYLERING, EfiEO RPMI 16409
CrkaEgRckoTbEbhk. FRRLEERML
DT, 7—NVOEEEFRIEDO BRI Lok,
FREC N2 2 PR FEEHIFIE, BRBRORMIC LD
TEFOERD VBB OREI% 2HF Tk,

3) 4EMmE RPMI1640¥ T L BJfORE %
REBREZ LRI THIRT B L, 74 ) EVEDH
AH LY bNBIOER D ZEIRS i,

4) HFELTCHARRBIIEKF TRRLSETHEDN
YT LIINA Y HATREL, Bk, AR
vy RN, LAY TA~DORETHRAVDDZLERE
IRY-oY fall

5 SEORBIFIAKICBT L, BRERET
L, ZO—EI VYV LARDLREICARr YR
MZEELT, 0B VAT LD IBRECOHKEL
RTENBESh.

B

AR OXRIT L HXIERICH I ) HigE Vv,
E ST PR # AT F AR TA BAERE, KEREE
FWEFEMERBREA TR CELBRHFEELET, &
HEO—WHX 74V EY, VA4 75, v o Schisto-
somiasis Control and Research Project (S.C.R.P.) T#T
#mbh, ZoE Dr. B. L. Blass iR UHHEDOH 4
CHELARCEBh LR AZHEE L. BLTLEIO
BILEHLETET.

X ®

1) Basch, P. F. and J. J. DiConza (1972) : The
miracidium-sporocyst transition in Schistosoma
mansoni ; surface changes in vitro with ultra-
structural correlation. J. Parasitol., 60, 935-
941.

2) Cheever, A. W., R. H. Duvall, and R. G.
Minker (1980) :  Quantitative parasitologic
findings in rabbits infected with Japanese and
Philippine strains of Schistosoma japonicum.
Am. J. Trop. Med. Hyg., 29(6) 1307-1315.

3) Faust, E. C. and H. E. Meleney (1924) :
Studies on schistosomiasis japonica. Am. J.

(61)

1)

5)

6)

7

8)

9

10

=

11)

12)

13)

14)

15)

16)

17)

311

Hyg., Monogr. Ser., 31-339.

Hsii Shih-E (1974) : Culture of Schistosoma
japonicum in vitro, with special reference to
egg production and development (in Chinese
with English summary). Acta Zoologica Sinica,
20, 231-242.

Hsii, S. Y. L. and H. F. Hsii (1960) : On
the virulence of the geographic strains of
Schistosoma japonicum. Am. J. Trop. Med.
Hyg., 9, 195-198.

Kawanaka, M., S. Hayashi and H. Ohotomo
(1983, a): Nutritional requirements of
Schistosoma japonicum eggs. J. Parasitol. in
press

Kawanaka, M., S. Hayashi and H. Ohotomo
(1983, b): A minimum essential medium
for cultivation of Schistosoma japonicum
eggs. J. Parasitol. in press.

B)IkK (1910) :  H A i W b s o 5w R
H, BEAAELRERR. BHESE, R,
p. 21-100.

Moore, D. V. and J. H. Sandground (1956):
The relative egg-producing capacity of Sec-
histosoma mansoni and Schistosoma japoni-
cum. Am. J. Trop. Med. Hyg., 5, 831-840.
PO RES (1910) @ fBEOMBAICHIT S A
FAEMFKBIPFORE. HRERE, 24, 133-
160.

Newport, G. R. and T. H. Weller (1982, a) :
Deposition and maturation of eggs of Schi-
stosoma mansoni in vitro: importance of
fatty acids in serum-free medium. Am. J.
Trop. Med. Hyg., 31, 2, 349-357.
Newport, G. R. and T. H. Weller (1982, b) :
Miracidia infective for snails derived from
eggs laid by adult Schistosoma mansoni in
vitro. Parasitol., 84, 481-490.

Newsome, J. (1962) : Maturation of Schisto-
some eggs in vitro. Nature, 195, 722-723.

MEERLE (1959) : HAEMEBIEICKR TS
FERE N B IF 0 E A K O HRE LT T 5 B 5.

ABRKEGE, 22. 185-216.

Senft, A. W. and D. G. Senft (1962): A
chemically defined medium for maintenance
of Schistosoma mansoni. J. Parasitol., 48,
551-554.

Voge, M. and J. S. Seidel (1972) : Trans-
formation in vitro of miracidia of Schistosoma
mansoni and S. japonicum into young sporo-
cysts. J. Parasitol., 58, 699-704.

Vogel, H. (1942) : Uber Entwicklung, Le-
bensdauer und Tod der Eier von Bilharzia
japonica im Wirtsgewebe. Dtsche Tropen
Med. Z., 46, 57-61, 81-91.



312

18) Warren, K. S. and E. G. Berry (1972) : cum. J. rnfect. Disease, 126, 5, 482-491.
Induction of hepatosplenic disease by single 19) EDEE (1934) : HAMFEMmEH . Miracidium
pairs of the Philippine, Formosan, Japanese, DFEEF. MILEZ 46, 615-664.

and Chinese strains of Schistosoma japoni-

(62)



(Jap. J. Parasit., Vol. 32, No. 4, 305-315, August 1983)

DEPOSITION AND MATURATION OF SCHISTOSOMA JAPONICUM
EGGS IN VITRO: COMPARISON BETWEEN JAPANESE
AND PHILIPPINE STRAINS

MASANORI KAWANAKA
(Department of Parasitology, National Institute of Health, Tokyo and Department
of Parasitology, Gifu University School of Medicine, Gifu)

Adult pairs of two geographic strains of Schistosoma japonicum, Japanese and Philippine,
were maintained in various culture media in order to assess the difference in ability of oviposition
between strains. Eggs deposited by adult worms were subsequently cultured in these media. The
media used for the study include three chemically defined media (Earle’s balanced salt solution
(EBSS), Dulbecco’s modified Eagle medium (DEM) and Medium RPMI 1640 (RPMI)]) with or
without foetal calf serum (FCS) at concentration of 10%.

The avarage numbers of eggs laid per worm pair of the Japanese strain during first 48
hours were 104.8, 1392.7 and 748.6 in EBSS, DEM and RPMI, respectively, and they were 365.3,
2270.8 and 1826.7 in each medium supplemented with FCS. In the case of the Philippine strain,
average numbers were 148.8, 1171.4 and 1978.5 without FCS, and 622.6, 2080.5 and 3147.9 with
addition of FCS with each tsrain the addition of FCS resulted more yield of eggs. The higher
egg producing capacity of the Philippine strain than the Japanese strain was statistically significant
in RPMI with or without FCS and EBSS with FCS (Table 1.).

In the experiments of culturing eggs for growth, EBSS and DEM were found to be lacking
in nutritional factor (s) required for complete maturation of embryos, although DEM could
support the full maturation when it was supplemented with FCS. RPMI supported miracidial
development either with or without FCS supplement. It required about two weeks for the eggs
to reach the miracidial stage (Table 2.).

Measurements were made on the eggs cultured in RPMI. It was indicated that the size of
eggs of the Philippine strain tended to be smaller than :hat of the Japanese strain through all the
stages of development (Table 3.).

The miracidia which hatched from eggs derived from RPMI with or without FCS cultures
posessed normal behavioural characteristics. They could penetrate into the host snails and develop
to sporocysts and cercariae. Some miracidia were found to hatch while maintained in the culture
medium at 37C, and a few of them even developed to mother sporocysts and survived for 10 days
in vitro (Photos. 1-7.).

(63)



314

(64)



315

Explanation of Photographs

Photo. 1 Schistosoma japonicum eggs in Dulbecco’s modified Eagle medium on day 12 of culture
(Japanese strain, X130).

Photo. 2 S. japonicum eggs in RPMI 1640 on day 12 of culture (Japanese strain, X130).

Photo. 3 S. japonicum miracidium observed in RPMI 1640 on day 14 of culture (Japanese strain,
Nomarski’s interference micrograph, X330).

Photo. 4 Disintegrating miracidium observed in RPMI 1640 on day 15 of culture (Japanese strain,
X 330).

Photo. 5 Miracidium in the process of shedding its epidermal plates in RPMI 1640 on day 15 of
culture (Japanese strain, Nomarski’s interference micrograph, X330).

Photo. 6 Mother sporocyst survived for 10 days in Dulbecco’s modified Eagle medium with 10 %
foetal calf serum (Philippine strain, X330).

Photo. 7 Same specimen as Photo 6. that is in extension (X330).
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