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Abtrcat

It has already been experimentally confirmed by many investigators that schistosoma
miracidia hatched out in the water and invaded into the oncomelania snails through
their body surface and developed up to cercaria in the snail tissues within about eleven
weeks. Oncomelania snail is, however, ordinarily a kind of land-inhabiting snails
which spend great part of their life time on the ground. Therefore, attack of
schistosoma miracidia to the snail may be limited in an exclusive oppotunity of being
submerged in the water by raining or irrigation. Miyagawa (1916) and Suzuki (1913)
described an evidence that hatching process of schistosoma egg was inhibited in fecal
substances of the host. There is no any reason to deny a possibility that the snail
contact with unhatched schistosoma eggs on the ground in natural world. The
author attempt an experiment to give orally Schistosoma japonicum eggs to the snail,
Oncomelania nosophorva, Yamanashi strain, and to follow up its migration and development
in the snail tissues.

First of all in this study, viability and hatchability of the eggs were tested under
various conditions of media in which the eggs were incubated. As the results, it was
demonstrated that distilled water of pH 7.6 was the most ideal medium for hatching
of the eggs, but saline and succarose solution were not suitable for maintaining of the
viability. On the other hand, the author pointed out an important and interesting

fact that S. japonicum eggs placed on an agar plate which was kept in high moisture

RIBFASEEGHIREPTRNEME 5585


iss
テキストボックス


222 B B M4 &

and constant temperature of 27°C to 29°C did not hatch throughout the period of ten days
investigation and most of them could suvive for long time at least three days.

The snails and eggs containing mature miracidia were placed together on the agar
plate mentioned above for 15 minutes to 2 hours to bring them into contact each other.
After this procedure the snails were isolated on filter paper disk and fed with rice
powder. Number of the eggs remaining on the agar plate were counted. The snails were
killed and histologically examined at designated intervals after the infection. The eggs
were found to reduce in number which varied from seven to eighteen eggs per snail.

In the histological examination of the snail, the eggs were first detected in the
esophagus and stomach shortly after ingestion and then in the intestine and rectum
within 4 hours. 12 to 48 hours the empty egg shell and hatched miracidia were found,
some of which were going to penetrate into the wall of digestive canal or submucous
connective tissues. Other miracidia were found, furthermore, to migrate into the liver,
kidney and uterine. These invasion of miracidia produced sometimes infiltration of a
small lymphocyte like cell and amoebocyte, and granuloma bilding around degenerated
miracidia in the snail tissues. However, the author has never found any other larval
forms of further developed stages, such as typical sporocyte and cercaria during the

period of observation over 11 weeks.
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HRERDA: FRMMERE D% 2 % oI BV 7 medium
WIREK, AR, B, BARMBRE 1.5% 0%
KRTH 5., BEKCH > TIBBIEER RO Tris
BEBRICT PH % 5.4 /5 8.8 ¥ CILIE LA b 0
ZOWT pH OELBIZ L., A&IEARD S F—g8
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B &, FERW ORI B R IT100~4001E % & &
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IR B LR A RERF PN 48R BER & L., TR
iz Table 1 IWRLTH A, BRIOMEEL pH
7.6 OEETTROEHEN X, 24RIT77.6%, 48
HEEIC83.0% ML LT B, 12B5fETAs B 24RERHILLPY
CHMET 5 L DR L S\, PH 6.8 Tiks 4 24FH
72.8%, 48E§fH77.6%, TKRELILND, KEA XV
BRI DR T T VA U PR LR
»Hbbh, FHEEIMETT 2. - LI pH8.8 D
BT ORMESRI T4 T22.4%, 48T $,25.4
ZTHLIHEhTHA, Uhoz &b RRM0Mm
{LieEH D pH (1 7.6~6.8 fTich s o &
P25, pH 7.6 OEMKPCIRTINLEERETS L%
DOLIRI186.5% ¥ TR T4, k2D pHDL LT
48R THZE L UIME L VW T o e RITRBE &
Blonz pH7.6 OIEEKIT 5D L FEICM4BEEBEE T

Table {—4 Hatchibility and viability of S. japonicum eggs in various conditions of media
Table 1. Distilled water of various potential of hydrogen (Temp. 27°C—29°C)

pH 8.8 7.6 | 6.8 5.4
|
No. of eggs examined J 366 | 313 ! 354 374
! f
Hrs. of incubation Number of hatch (%)
4 \ 9 2.4) | 9( 2.8) 18( 5.0) | 15( 4.0)
8 18( 4.9) | 19( 6.0) 33( 9.3) 22( 5.8)
12 g 310 8.4) | 53(16.9) 62(17.5) 39(10.4)
16 | 45(12.2) | 117(37.3) 118(33.3) 87(23.2)
20 | 69(18.8) 186(59.4) 197(85.6) | 176(47.0)
24 | 82022.4) | 243(77.6) 2568(72.8) 235(62.8)
48 | 93(25.5) 260(83.0) 275(77.6) | 244(65.2)
! | : |
Removed into distilled water (pH 7.6)
72 | 186(42.6) | 271(86.5) | 305(86.1) | 283(75.6)
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&y LR,
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KEEARIED, FoRToHRINOER L BEEEY
B2 7. pH X 7.6 IR LK.

F DR BEA 2B & Table 2 IC R TR RRHCAT 72
FRIBRK R RRE & i L CERE TH > THREKFT
IO RbITEEL 517 5. AR 48R E Rk
RER P THRD &, 0.2%Tit 62.9%, 0.4%Tix
52.3%, 0.8%7T 10.5%TH 5. 1.2%, 1.8%Ti1k
2 ThiC4.5%, 3.3% ML LICIBE T, 3LA
CRATHEIR TR T B, 0.2%, 0.4%DIEEED
BHEAKOFTH12MHEOMIEROEONEL, B
hic B Brh B BLOEEND LR TRS L5
Bbhb, SEMaEKhcEE LK, pH7.6 ©
KB LichuisBlomboRilx 2% &, 0.2
G EHERDOBETEHDTT. 4%, 0.4%TT12.8%, 0.8
%T10. 1%L LTk D, Z DEETIIREENY
HEE LTV, 1.2% B bomEEREKT/ies L,
KICB LT HRMEEOIEO N5 L, KGRI

Table 2. Saline solution

2

i

ALEE %45 Z LA TH 5.

3) BEROXE

2%hH10% D 7 Vv iRy AV TR ERE 1T
ot EENL Table 3 BT TH HBRABTIT o2
K RIBRE L HRTE LD TEWREEN A LIS
48R & TOMERIL 2 R T31.6%, 4% T11.7
%, 6%T 4.4%, 8L LB LRIV HADBNTL
V. 6 % DYHA BB L BFIOL16RE TIEE DT
ERELREALLNDLM, TOEBFLIMETSHR
I EM Sy, KRR 488 pH7.6 OKICEL
T4 2 B TERI EPIMER T ERETIRZEAET
RTCORIPPFERTH LD EBbhs.

4) EABRBMHMHEORE
TABOHMBAERL, 1%, 2%, 3xDOKBEK
AR, FREA R R E L.
FOFEL Table 4 /TR X 5 W ABRHH & TORM
B RD &, F2PLIKIT67.6%, 63.0%, 76.0% TXf
IBFRBAKCT NS LfE 45 B, 48R HBEEKIC)
oF L KBGO L OHFEL, RINCERICE B
kA bR, EETNE - Lk BRECE
e L B, BURERISIE 4 BT18.4~22.9%,
8 B T26.2~42.0%, 1285f-036.4~43.7%, 168§
BHC42.3~47. 2% b A B, TDRILD E B
ZHBREOThEBRE LTS,

BHIBIRC X - THRITOM L IEE SR B BR A
bhsb.

(pH 7.6, Temp. 27C-28C)

Concent. of NaCl | Dist. water ’ 0.2% G 0.4% 0.8% 1.2% i 1.8%
No. of eggs examined 194 ‘ 151 | 151 171 263 238
; | |
Hrs. of incubation Number of hatched (%)
4 9( 4.5) { 4( 2.6) | 4( 2.6) 0( 0.0) 0€0.0) t 0(0.0)
8 20(10.3) 9( 5.9) 8 (5.2) 0( 0.0) 0(0.0) ’ 0(0.0)
12 34(17.5) 22(14.5) 15¢ 9.9) 8( 4.6) 200.7) | 2(0.8)
16 56(28.8) | 32(21.1) 29(19.2) / 13( 7.6) 3(1.1) 3(1.2)
20 104(54.6) | 55(36.4) 47¢31.1) 14( 8.1) 5(1.9) | 3(1.2)
24 157(80.9) | 90(59.8) 72(47.6) 17¢ 9.9) 6(2.2) ( 5(2.1)
48 164(84.3) ‘: 95(62.9) | 77(52.3) 18(10.5) 12(4.5) 8(3.3)
Removed into distilled water (pH 7.6)
72 168(86.5) ] 117(77.4) f 110(72.8) 121(70.7) | 66(25.0) | 63(26.4)
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Table 3. Succarose solution

(pH7.6, Temp. 27°C-29°C)

| i
Concent, of succarose | Dist, water ‘ 2% 4% 1 6% 8% | 10%
No. of eggs examined 00 | 142 ue 1% 124 | 12
! ;
Hrs.of incubation Number of hatched (%)
[ T % R
4 7(C 1.0) i 6( 4.2) 5( 4.2) ‘ 3(1.9) 0(0.0) 0€0.0)
8 11(11.0) | 1( 7.7 705.9 | 4(2.%) 0€0.0) 0(0.0)
12 21(21.0)  11( 7.7) 5( 3.2) 5(3.2) 0€0.0) 0€0.0)
16 37(37.0) | 19(13.3) 12(10.1) 6(3.8) 0(0.0) 0(0.0)
20 61(61.0) J 20(20.4) | 15(10.9) | 6(3.8) 0(0.0) 0€0.0)
24 81(81.0) 40(28.1) | 19(16.1) |  6(3.8) 0(0.0) 0(0.0)
48 83(83.0) 1 45(31.6) | 21Q17.7) i 7(4.4) 0¢0.0) 0(0.0)
Removed into distilled water (pH 7.6)
72 | 85(85.0) i 67(47.1) , 30(33.0)  3321.1) | 8(6.4) 6(4.7)
Table 4, Extract of the snail, O.nosophore (pH 7.6, Temp. 27°C-29°C)
| | N -
Concent. of snail extract | Dist. water 3 x \ 2% ‘ 1x
| |
No. of eggs examined f 224 | 217 ) 192 ‘ 176
\ ‘ ‘ ‘
Hrs. of incubation Number of hatched (%)
4 1 10€ 4.4) ! 40(18.4) 44(22.9) 37(21.0)
8 | 21¢ 9.3) 57(26.2) 61(31.7) ‘ 74(42.0)
12 39(17.4) 85(39.1) 70(36.4) 77(43.7)
16 65(29.0) 92(42.3) 5(45.2) | 85(47.2)
20 129(57.5) 120(55.2) 100(52.0) ‘ 104(59.0)
24 186(83.0) 160(73.7) 115(59.8) 113(64.2)
48 193(86.1) i 165(76.0) 121(63.0) 119(67.6)
Removed into distilled water (pH 7.6)
72 198(88.3) | 189(87.0) 149(77.6) 140(79.5)

5) BRIRLTORRMOLEER
FERBUC109(E D H125M@ D B RPN4 27°C~29°Ci

R, Ex L RE E i bRIOEda BigLi.

Table 5 13FERW LTHO B HRIPOM L E LOEFAK
BHRICADTH A, RCART I, 10AREHEL
T BRIIO LT A bR, RICER 1 B
LI0BMIRE L& 4k « pHI.6 DKIZS5DL,

24RO LRI A L5 &, 1 BREFE LD
Tk 124fFrp 1011# 81.4%, 2 HEIX 115(f4 961H,

83.4%MRILL, LU Sh LRICARTIC L D L REN
s, 4 BREDOLOTLIMERIL61.6% % RoT D
7Y 5 HEREORAEA 132,25 L 1e b T OBIRE
LT A L ONEA LTCIOR HRFED L DTIL 7
2y AOFEHIEABRT, TNTORIIZIE LT
LD E bR, 20X 5ICERK LT A RIS
LI IEI R, UL bREBE DT b0 E el
A< & 3 HEMETE S 2 LN E Lo .
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Table 5. Survival of S.japonicum eggs on agar plate
(pH 7.6, Temp. 27°C-29°C)

Days of incubation 1 2 4 5 6 7 8 9 10
No. of eggs examined 124 115 113 120 121 119 109 118 114 125
No. of hatched on the 0 0 0 0 0 0 0 0 0
agar plate
No. of hatched after 101 96 74 39 23 14 2 2 0
removed to water

% 81.4 83,4 176.1 61.6 32.2 19.3 12.8 1.6 1.7 0

I BRPEEOMCEABRICSR-RR
REEHE

AR RERC R BRI LI B RIi L e 1
k25 5 EEDEAR 0. nosophora % BX, —%F
REEEfh S ietk, W Lo RO a BaE L.
BA RTINS AR O FAREE R TR L
#9 3,000fD B 5 b2 fE0h I U< B AR
WHRICER L T 2R LB Y ORRD
A EREFCTEB LT, #AEL L ThRES
=829 (AN

BEAHR LRI E O— B OB D D b % FE
TR B b AR v v — LIt 5oL, KEFL
A= Tt ARELTHE L. SBRROER Lk
SR Aoty suc BEOFEL {0, BARR
BB H#D HT7A BT b BRHBICRBFIC 10 +
A=) VTEELTERL, BAED 8u DEX DMk
B A EH L C RN ToRII0E g, BIRE
FH OBRE BT S L AMC BABOREYBEL
oo COBEHERL<Y VESET o BRE 5% D
HEDHFT20~30mA OEFEI LK 1 410 LK
ATIe ) LEBHTEBEYHRL 2 LA RS,
BRI~ 2y v, =D v, BRERKD
PAS $efE2{Tc»7c.

A

1) BARORIMERIKT

BAR L R R ER PR E e Rash
PN B NI T B 0B BEE L.

B BAR & OREMERTY 1552515048, 12
Dv Y — 1M b DIRIFE0~15E, Biad 1~ 4 ik
ELT, ZxDMERTHHINEOKR LT o0, #
Hi% Table 6 WiRTEDITHB. FADFEREAC T

o TEM X BRI R S 2 HIID 18.0% 55 87.5
% DBIDH LR, ENCIERO ETEARY, Bk
L7cWHRII% IFA CEHERHR T2 BN H 5 2 L1
Hod, BOR»ICRIIROLC bbb
B @M iR Ui & Bbh s IS 4 5 bRk
18fl & 75 5.

R - DBERA B A D &, BAR 2 HEE
w52l RN & 155 MM I e 1T LA 14A
R1E#HEL D 7THEOMP A BN, HliyErRE P
Hrrfrbhtws, 305F TR 1 {EfFY HFiE11.8
8, 60%4C 11.6(8, 904C 11.2{#, 120%-C 12.7{
PR LTWA, Haichsd EE R, HITRETRL
fEfE4 b 18 ORIOWANRLbh, BAERRLT
W AMHED R TS IR BT RIID B & B %
BRI N 5 DTik7e , HEMPER 120414
A CIIER20EM AL RE TH - T, HfoRE
TRHEHVRELEIAGRL. LHLE4, S5HF
D X5 HY LEE OB RIPOBA 240, =
MCHNRT2EEU LR EERR L X 5icBbh
L., CHIIRPHIFE MBS BEOREL Bbh 3.
EERE LTS L Ao RITERT BEGEY 2 @
PR & U605 D B SR IoB AR b BB LI
BOEBOLIATND, ZOHERIFIILS V- ORENE
LIITERTH B, AL LR 1EY h 30N LA H
WHIENRETHS S,

2) BAATORRIIOBITERE

AR O L & DE—DDERFH LT 2 ik
SoODEARESAUERTE DO BRIFE 12050 Bl X w7
10ftifk% 1FEE LT, 9BHCHI;, 3k« HaiEH» >
778 ¥ C, FOPCERI N RIFD BERNCTORE
E, BITRUREBE L.
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Table 6 Reduction in the number of
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S, japonicum eggs

after contact to snail on agar plate

(pH 7.6, Temp. 27°C-29°C)

| i I

No. of exp. ‘ Period of contact. ‘ No. of eggs No. of snails §§§;Ct]°n of per snail

1| 15min - 2 | 7 7

2 L 30 | 52 2 22 il 9.8

3 ] 30 \ 84 4 49 15:9

4 60 20 1 9 9 1

5 60 23 il 8 8 | 118

6 60 52 ) 26 13

7 60 150 2 27 13.5

8 % * 24 2 9 ' 4.5 s

9 a0 | 52 2 36 18

10 120 ‘ 4 2 29 14,5

11 120 80 3 30 15

12 120 80 5 70 14

13 120 80 ‘ 5 65 13

14 120 80 ! 5 53 10.6 12.7

15 120 41 ‘ 5 30 6

16 120 100 5 7 14.4

lics 120 52 2 36 18

18 120 65 2 27 18.5 |

16 150 ‘ 30 ] 2 15 7.5 7.5
Pt Table 7 [CRTHD THS. RIS B & £ 505, —HVNBERBTT54 0
1R PEEEOL0EE T, TR Lo & FH 1208 AHTERS. RIRCE b v, (Fig. 2)
DRI EN LD LBl b, 10MHED 5 Bl AR 1200 BOEATIZHINFIEE - T 5
A T8 fkic Sl @o R R 2, Rilo LD 3ME, PNBSETE SO S MHE, B ENBCE
FERANMira R b &, 5 HEETIRREC, 1M#E oA B L O LEET, ARF9MEfcEEAHR SR
CIEEE, 2 EA TN E BT o TR Twb., HIloHEHNTET, 20 5 blefia g,
Bifo. fbo 2 EfE TR ST w ey, BRI H S HTKREGAVNERITLTVS, BTRASA
RETISMHE, H3MTAH IR TRRSh TV 5. L HIMCIERE L ey, NECET Lo

IO IR AT DT & B D 7 < F ol bible
> Thrigls,

B2 05 Bol0EEOBEARTIR AR 7 M5
EoRIFER Xh, R0 ro14ELE T, &
hoo 1 EPEEIC: EF»Tis, ARINMIh
CGFHEETH L AP BETHT L. JERIh
RS IR IEE ISR B L . MR
o FERC L FMAT BRI bhfnl .,

B3R 0 OEARTIIRMAETHERE IR LD
7 @120, B LMBCRHER ShicL odx 1HEE,
£EF 8 A 14D RIS b, BENE30455E

WD 5 BB O L, MASLEBSIN B £4
SOOI LS A BIS L DABHBH, HIIATED
15 YT AITITEEHITE - Tuhisl,

HSRE 4 MDA T 8 ko B sz R
E2hTwaa, BENBCELAS L0 2 [HE, F,
N, AT DL o1, Lo S BfETREE
DHATHRRERTHD, WIENE25 L. 5
N6 fE, EESI0ET, RECHEEETRL,
BeBT LTI E0iAabns, 1EEORTRLE
BoRIINLEHbRic L O 6 HTHS, BIlE—
WTIBROIERDOLLRE L 0L H AL LRI
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Table 7 Migration and development of Schistosoma japonicum eggs in snail host,
Oncomelania nosophora

| T f
. No. of 3 ‘ ‘ ! No. of | Infection
Time after . I | No. of .
ingestion :;l;;rll?ned Oesoph. ‘Stomach Intestine | Rectum ‘ Others detected ixsm?:cﬂtid gi;?lsof
| ‘moo‘ l
0 10 ........ 21 8 80%
000 | |
[ | !
00000
30min. 10 e ::::0 15 7 70
_ — ‘
0000 ‘
60 10 :8:3 oo 14 8 80
| - i
|
|
| 0000
120 10 o0e o000 17 9 90
, l | 0000 |
o T
o000
thr. 10 00 | 232 eeee | 21 8 80
’ \ 1 e
T J
| | oo |90 ©®
‘ AA
1
- — ‘ _ ; [ S flﬁ
0.0 { J O ‘
48 10 AAA AAA | AAA mltgut 9 90
| AAA gland
J - ! —
A4 Aa A ‘:;%?:;P
72 10 A A AAA A 9 90
A uterme‘ ‘
|
4days |) A Miracidia invading into stomach wall
14
Infiltration of a small lymphocyte like cell and amoebocyte,
42 and granuloma bilding around degnerated miracidia in the snail tissue
‘ 17 No any other larval forms of futher developed stage,
A8 such as typical sporocyte and cercariae
77 ?

Note. @ : intact egg, (O :empty egg shell, A :miracidia,
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R ST,

C ORI BRI & DERE R b 4 BREREDORETE &
%k ERC A LSRR D B0 5 HAOEER O FHEE
CHEESARR IR TS, HARESICH R
BARCERTAEESRD S 2 EBBEHTH S, FHiT
O ER I R RN OB L isoT R
WHEN S TRLABMEL T2 L ERCETSZ &
DM LT ote, LasL 2 ORI CrriIio bl
Zbhieys. (Fig, 3

6 B 128 OELA TIXI0MEED RICRIBDO D,
LU 3 v oy 5 aEENCRR S hic. £0
5BERORIIOMD L O S, 2208 1ME, Ll
T vy ARIETHS. EIMINET, 1T
oY MFWShORETEALbRANETAE, NET
54 BT 2 EAMKE Ihi, EINIIR RS
1oy ARBH LB ALRS. 1T VYV A
X BB LMEND D, HEEENEBHIL TS
WTEBIbRTW5, ZOMENBENNICE bh
7o BHUNTH OB DR T X {AEE DT
T3 L, RoMEoRTERMEL
MBS 2 E DRI ND.

7 BE  ASEEEIOEA TR 9 HAIC IR T T
Sy anAbhic, 205 bERIMEL T RIT
3 1EOZRT, I 3E, o 13k T HA
B Ui I 5 o2 aTH5H, el BRI LEENE
©, ZmINYE LEET, 1 7v Yy arRE, ME |
Bo&FTRELINT A (Fig.4—6). BBRR DX
LD B THENOPBRCBA L 722 A
1ERZs bt (Fig. 1. ZORRCEEEACE
LI 5Py ARRDIOISRHHENII LD T
TCHoT, 2D T2y saDFRITK 0.075x0.045
mm, BEELHE ONTRON I T2y AENTHE
SO NRER OB BENEII NS, HnE4s
L35 LB A ST ORI EENTREL,
— LR D LR T EEMCBITT 5 L o5
HHZEERELT 5,

$oT: HHOEA TR $ 7Py AN
ZBEXh, RI0LORE L, BRINCRE
OBENTI3MET, FORFILEI M, M6 HE, B
181 HO B EROTEEETC Rk« LETH L0
FD5LECRRIR2E, NED2E, HIED 1
&, HEEA0 2%, %D 7Yy ATIARK
WML EIHES, B, FRRERShIc2%
BICRESHEATOAHRCELI DS, TELiCARR

IFVYTA

FA PCELEGDIXRY SR, (Fig. 8)

OTE: 7060 4 B HEN HRECITEKT 5 b
oRH B, 4 BB 3@EE, 7 B BCLSEE, 14
H B 12k, 420 B EC13EE ZER L, T7HR
VEER LT b DR RIS EO R EE K-
7o,

4 A s EEo L oL CRBOBRR Y T2 72
PED S B 1A R TE O LT RABATE &
Hihb 5 o0y Akl Ui, Zoic EREOB
W% L IEHE Wik, WEoByAbR D, o 2 EOR
T, Fiac LEORE, KB, BREXALRTVS.
FOMMBECITRIIEON S 5P 9 AEFERE
nTWew, THHE, ARICKA 2@FKSOERL,
RSB R AT - Tonb, HIBEN TR, R’
HEFER IR Chiw., L LIMEEBRC REDRA
L& B s EEoB b i« Abhs.
(Fig. 9

42H B 0T LR Rl s IB IR R
I - Fo RS L7c & R 5 15 Ze R Mk
OEEAE SR, 48F Biz 2 o BT RN,
FRIBIE IR L & B A FHA X e A + OB
SMMMEE, LA RS RAROMEIGR E 7 2 R
4 FOHBLA &, 48ALIGD 5 EHO R Tk
henELh Y 7 ORFBOEELBIELCH, TTHIC
BELHEICLFOHEARDCE LT, (Fig. 10,
11)

Ll EoaE HEEDENC & Bivke A BRI A OfHL
WORTIRE A ERESAIE 7YYy A,
TR LR B L C AN B E), Miaszis
B, BIZAHEeFA L, AH DT ETOF
HIXRR LR o 1. ‘

3 ) SABOEMEEL AR TOREOBRICD L
RIS

e BRI IEE, SEE, RROWEEXORD, W
MEEEI b, TEBRE, MRORZE, BRI RO Y
WELTWA.

MWL AT 0 E X o /NE BERETT
PR s, fEPIEBE R cEh, BENSv. B
FERTER D e X 7o BT R TR T RO P D #38
B, BHILERBEALEL, NENIEEMN
B cihn 5. EERPREMIRCR - THEN
Wb, PMNEXUFRCEH L CBREOT
HLAENAZE Y HER BT 5.

NEREOEBRO NEITEBRE RN D2 T3
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A5, BEORBEIIERE Lo TR SR oM
HHSWERRHZ LIS, FBR (PR (BamR
DOERERIHT, WREORED 7« vy D, IgM
R AERoOMRT, R BREAOBRYET5.

AEEOBENCE—MROMNH D, NENEHCE
ET5, FoBFRCLEY D, REH -y
5.
AEBEOEFBEL S v, SHEEAELZEBLT
VB, BILEEE, AERSTORBICAD & AR
Rofes L Fij L BHh B IUIR b7 b, Bk
Hixefgkoki B3 5 B0 BRFREM#bh
{UEED B ARR OB VTV 5.

FBORECINENIRBELXD 5. FEIBERBOE
il b RGN L, WNEGSRTENR &
RolgMfaL o5,

BlEizrp A (1923) , #IE (1955) OXEREBHC
LTRAGIA*BEL T BLTRTH 52, Fig.
1 WEARoRRToREET, 8§, DMEREOMRE
e, BEBLRE, FBER BT oMo TS
I bing.

H RIi% & O B 2 Tk 4 B RE O A TILEL
BRENCER I -ARIEAZO % SO TED LR
2%, HEEZ X Uh oz B bitize.

15y ADRMAR LR TV 5 12EMUEOE
AT, H, MR BB EERoFRg
HEOEBR,A A LRI, WESET oL FAIERE
ORI B Z 5T 5B, IR oML
HociinhMilao B EBRD bh s, Lk
& MR L oA 4£ T, M8 R ot
PREAAHAE /oD, Bzle 4T, —FciMHg

¥

MHEOEHIED b LH DL 5%, Fig.5 OB
BEASRM L 245 o PIRE SRR FEE S0 R A U T oMl
HHEEEMEREL, HLEO—T L BB
MRS E LB S, R—BOERTIIMLE
FLOREGHABIUL Y v ERC Y v il B Y
2% (Fig, 10). RBEIC 1 50y A% Rdio48
B B OEA T IRSERROBE, BRI AHERPIC Y
v AR OB A RO ECHE AR S SR
EMEE LT LRSS HR 5. (Fig. 7)

CHEDEATHEDNE § 5Py Al M
DFZETF > Toioy CUEES B TRV,

BT LT 2 7Py AR RS20 Btk
FBREO Y v AR Y VR0 BERA LD S
NBHE L FE M ITE RIS B bR B,
(Fig. 8)

4 HEHO—2OERTILEBENCRBALL I 5o
v ARFRD DD, B LB B EEA B 5 FIRATa
IO THELTWE L T, BETDOY v RO
AR S B L ORICITRIRY Y v By B
AR B0 HRE R bhs. (Fig. 9)

7 BUVBOEATIIREITED AT 28T
VT JaS N (AN s

420 H OEARTHLE AIMEINERANT 7 £ S — %
MigoWMB L Y v MO REAZRDI. FIC48H
B DA TH IR R RS A RPN AZFERR O TR G
PEDLNE., FORUOEEBRIMERE L 7%
L, ZORICITY) v B0 e 7 2 A
4 rOWBNS S, (Fig. 11) S-S ERO—BI
RBLTw5. TOMIEERED K UIcfis BB AR
bhALDeH 5.

2 B R UV % 8

FBHZBALME RINOFEELET comb L 47
AR EE e Iix T A BICREOCE 2 1B &0
BHDOEKTOWTT, S0 BT,

EOREK, AKX, B BARMBKOFTO
RIND LR & 4 FRFEIC OV T2TC~29C D—5E
BEREDO T CERY Tk, TOEYHRD LHEH
ORALLAEFLEBRTR S BRIFT, ZE#HO pH ik
6.8~7.6 MhECd b £ DMLIITA8RREIT 07 HiEk
CETDH, NI DEL THES THBERILET
L, k77 VAL &b g S oA
A< pHB.8 T 48WHIDBE TS & MLBE R S\,
TR HLDNEL 0D T Envbhoie.

KRR TIEEOBRED 0.8% M kicic s & Bl
DOILIT R D B MHI X B, 0.8 %R TIL 481
FICOMERITL0. 8% 1T Eig L DRIEKIC S 83 &
10. 7% BPMEL TR D 1.2% L BT/ LB T 5L D
ML e %, B CEBETL RIFORLIZMmG S h
6 %ITTe B L FRIBKICE ELTHL ARSI %E
BWTHboLEbha. BRIFORILOFET ST
115 OEBRBEN D 50, REKCHEKEOHTDHR
Mo MH I 5 2 L1 EE(1955) LM 4 (1962)
LHMELTB8, EZORKIMBI L —FKT5.
U LB EasHIE S5 2ol < AT
1.2% 0 E, BEETI6.0% LT % & IMTSERIC
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FELOLEELBRD, 0.8%REKOEBFEIL 3.3
atm 6% ¥ ClL 4.2atm AHY L, ZoBBEOL
ArEBosFcEle 5250 L Bbhs,

BomBEe o TaB &, KEBE L L4801, 72
e H of#eom b3, pH7.60EFKDO T EXR
ZTWS, BUEHOMERNE L, D LARER
NAEHBER L ORD,

HURY B B DI A IS 1. 5%ERR L AR
I% 7 LR Th 5. ER EchRIiombiz
SEACHIEI R, 10AMOBLET LML LARINTR
WE7evs, Lind ZHhEEBKCL ELTRBEE, 4
L 3AMEFCIIEDTBALIIMELTL B, 2O
BRI B RN BEE MR o i R &5 5 B e BRI
Fhhdus, Bl chiloF ¥ chEXDD5EH
NAETH 5.

ERR B BRINEBARR O« DA T—HIC
BE, BMoBEYE 25 LEHELRIIOEN LS
WhaHi- L, ERELED80% LD B AN R
MRERIND., ZOFRHIHEARIBMEL O R
RIFE A THW T 2B D 2H0ED B i,

AR TRAIh 2 BINERIEE LTAEIC,
305 ~605THEMME 1205035 L ANBIERBITT 5 b
DR, ARHEBCITEBCEL TS, 128 H
CitEIo—E b L, 48HETIIBA E£ TR
WAL T 5oy 2B THREIND, 48HH
PODREICRERAIND : 50y Ao—Hi#EY

Ko, NHTORMKOGUIEATH2LDLH 5.

KESETTHEERCR A IR D), H5 L OIRMLE
B RARF O S od G, BEMCHER LD
FERIhTHB. CoRIC S & HEEFREO R E
BRifao RS, B, B, REEEbhs o
Wiz, Zzofh: 52y a0BMCiERTS EBbh
BEBOBAN S bond,. 4 BAMBICA S ERA
MBI TV ADOENBI-TAHL BN, A

1

FHZBAREmME R OPREEEE AR 0.nosophora
ORGIRCET AT o—in s LT, HAGm% S
e BEARCKEOMCE: BANTORNOBT,
BEREZE L, 704D medium AHRITOARE &
L BIE T ELBE L, TOFR@EKIL pH
7.6~6.8 OKBEKTHH. TaAH VI IIREK,
BHEK, 7 PRI SN2, BEN
S < 7D LRIRRC IR A RHEC/ER L, Mk

oGO, HEEBER O O T MR, FIBE,
B, SETRLI oMLY v BRI
OREL, T AR FOHE, BEOHELIEE
bh B HBOKBEY D E L REEEAROT R &
—EDMEI LA 55, 770 BEOHETHikY)
FLETRFECHE LA TR bR h ) 708
HED BT, UFHEHEBRC L EDMBIIA B R
ofc. FERETEADTAHRMOBIIA 149 4

L18ETH B2, BARNTROSMBEIL I hdu.,
BRI cHRIIO—MIIHEE L HRCPE SN LD &
Bbhsd, @ERFoA0pocizERIh
TW7gus,

KT Lic 3 5 2 29 2% FIVCCORYSESR 417
ST KH (1959) ORETCIIAEMTI v oy A
Ao SE2RD, 6 ARRATD I 5Py 4D
WEI YL, 1HEMBICIIARTFA MCEEF LT,
5. ARSI A A e A PSR, Fio11E%
e h ) TREAED TS, R RO RS
VIR A EE OB MR A KHEOBET &
BLT, BAOKEDEN, AXrnFA b URORE
FRLRTWERWL, Ty ABAKO Aok
51T Chia-Tung (1965) OZEL\ZR#H 5218
FOEA I Z TN THBZE L ORI 2R
THDLH, TOEDEBRTIIARRFA L, LAY T
OREB B SR - T B AR B BINAF A TH
ML, MEERTRBRIEL 5>y A BLEREYE
> THOMBACERAT HAETHEHEL LTHDRTR
e biol, BRI LEMEQS)IIHFNEDEAR L
BB & oY B A % R 5 7
FHICHEZRD D, FEEPHELNCEDL I EERET
Wh, FEDEBRIIFENFEDL O AW TTocb
OTH 5, BT Strain DR LEARRHAWTE
AT 5 MBIRR I h b,

£

Heiwsks.

A B IR SRR B 30T X - THRINRbET
A kd 3AMEEE SRIFTAEHERS.
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Fig. 1. Photomicrograph of a transveres
section at middle part of the intact snail,
Oncomelania nosophora; a, stomach ; b, stomach
diverticulum ; c¢, cylinder epithel ;5 d, cilia ;
e, connective tissue ;5 f, lymphocavity ; g,
intestine ; h,rectum ; i, kidney ; j, kidney
cavity ; k, kidney gland ; 1, mitgut gland; m,
mantle ; n, ovarial duct; o, muscle ;5 p,
uterine; q, externa membrane ; r, pyrolus; s,

cardia.

Fig. 2—4.

Eggs and empty shell in digestive canal within 48 hours after ingestion;

Fig.5. Miracidia and changes of intestinal wall.
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Fig. 6 Fig. ©

Fig. 7 Fig. 10

Fig. 8 Fig. 11

Fig. 6. Miracidia in stomach; TFig. 7, 8. Miracidia invading into mitgut gland and

kidney cavity within 72 hours; Fig. 9. Miracidia going to penetrated into stomach wall
at 4 days; Fig. 10. Infiltration of a small lymphocyte like cell and amoebocyte in
peripheral connective tissue of stomach at 42 days; Fig. 11. Granuloma around degenerated

miraciaia in the snail tissues at 48 days.
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