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Abstract: The cattle liver flukes were collected at slaughter house and classified with gross

morphology. The hepatica type was only 14 flukes(4.77%) and the gigantica type was 284 flukes

(95.3%) among total 298 flukes collected.

In order to determinate the intermediate host of the flukes, artificial infection with the

miracidia to snail hosts, Radix auricularia and Austropelea ollula, were successfully carried out,

but the development in the later was terminated at the sporocyst stage.

Intermediate host of the cattle flukes used to hibernate in deep part of the stubbles of rice

pady. The number of A. ollula that has been collected from a rice stubble was ranged 0 to 19.

Their mean number was 7 snails per the stubble,

In artificial infection with miracidia, the reasonable number of them were 1 to 9 and the

snail size was 2 to 5mm in length.

The productivility of metacercaria in the intermediate host was observed. The metacercarial

production per snail was ranged 5.5 to 48.0 per one miracidium,
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Bz (WEES B, 1962), oJJAEL EF7F ER

o]z ZatE AEYe] & Fch(Soulsby, 19825
Alicata, 1938; Shirai, 1925).

Sevetel A 2AFY F25F0 H€ FFAAF
= ok 1004 Aol Gottsche(1886)7+ AR+ Radix
coreana®s 7 % HBH(1908)°] AFEANA AR
Galba pervia{e x = 7 73 %7 4)7F 21 (R4,
1979; 3%, 1934).

AA T E2EFE §59 S50 #el 5
ol glol AdAd ez zhedsy -3?} A F-gell A
Qat FEFE F2dE Ho|rt YrH(EEHETF FX
#i, 1978; Boray, 1969). #etAd £ d7& Uiz
Zo] gata E4% #As] Aste] EEAelEY 4
WE 2985 EAd FEREFA Ao EolA
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S w S AAstnz Az
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Egao)e] el RS sty skl 1984
92Y 10879 597bA 3dol AA 2ALE AAES
o, AN EAE 249 253 A FAFE AR
222 dg AN FaA4e FIANA 2 FEFESE
Farslolol Al 7l A7) 5 34*4%%-94 BAE A
s BAe E7&Ft JEA 4EE FAdAAt

7Haze| BRS Sghe -.-éf.E%%Oil*l A
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2 ewsle o AAE S e PR o F
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28°C2 GAAA 129uke] F3A7 2 2 FRFEE
7ra A el A-g3tA
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2208l Radix sp. & oi7] E23holE 70% LT 2
Fstacs gd& A EFo) A
S-slod ok,
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Malek(1962)7F A A3 Fsio]s w=o|Aw<ql 10g

cerophyl, 2.5g powdered whole milk, 5.0g wheat.
germ powder 2.8 3 5.0g sodium alginate® &%
Fo BAG o] wHEIA Bl RATHIA FAA
71 A ARstg

2 o

ZuRel BN 2R :494A 9@ AAF
25E 9949 54¢ 722 A% F FF 5
714 (Fasciola hepatica)-& 2n=20, A LA (F. gigan-
tica)2 3n=300) 2}= Sakaguchi®} Nakagawa(1975)%]
225} o} A otA 4 o) A F = 4G A 3n=30

o)y WM HAREL F. gigantica®-0) 2t Terasaki
(1987)¢] Q73 wi7 o=z Serdq) 5% o
A Axstget.

207t Az Fol F& A% FA F2 Fo sﬂ%
54 FRAGT. BokE BAFE 37°CY B
of WALt 3084 2 A £FE Bz n“—“ﬂ} u}
}-g3 22 AE Ao (Table 1).

23z 2080t8] FollA YL AAE 14943 (4. 7%)
o Eabstsda A 7hA 3 $4 = 284719 (95.3%) %ot

2eryolol MEMN BER

2e14ole] BF Tl (HAE#A)E Lymnae
idaes}ol] 43te] Tl e F FR/7 REF o A
st Ex FEE Qodch

Eopdlol & iz st BRE FEHeld ¥
FE7b 219300l oFtd AFeq AAsHPgonz
2A% AAS 1S Zrh(Table 2). % o] £
Radix coreana’= Radix auricularia(S9Q &5 o])o]r
Galba pervia’= Lymnaca pervia Lt L. ollula (o) 7] &
galo]yo] 3 o) A& I (1984)% Austropeplea ollula
2 AAed

(1980 = d 23} §Fe] FZ3E Lymnaeidae

el Fea AFE ohe o] £FHn Bnd ¥

lo

Table 1. Species of Fasciola Identified the Li-
ving Samples with Gross Morphology
I\i(z)t.ttfef Collected Hepatica Gigantica o
examined flukes type type ’
1 32 1 31 96.9
2 12 3 9 75.0
3 123 1 122 49.2
4 46 4 42 91.3
5 85 5 80 94.1
Total 298 14 284 95.3
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Table 2, Catalogue of the Mollusca of Chosen Table 4. Shell Sizes of Radix auricularia
(Korea) (unit : mm)
B R, Gastropoda Group No. Length Width  Mouth departure
?ﬁ‘}ﬁif‘,ﬁﬁiﬂ, I%asommatop}fora Schmxdt' . 24,75 16. 25 18.35
wAK gf‘giﬂ‘ Hygrophila(Lymnophila) 2 22,65 15.25 20.10
N P mn o owe ma
e}e ¢ﬁ:§%, )Radix Montfort,, 1810 ! 2390 16.00 18.95
R. coreana(v. Martens, 1867, L.) > 2195 15.30 19.10
Zil. 58 (Gottsche) 6 22.35 14.25 20.10
! 7 23.25 16. 40 17.45
R. ovatus(Drop, v. Martens, 1905, L.) 8 99,30 15. 45 17.70
8} (Gottsche) 9 22.10 14.15 18.85
AR, Galba Shank, 1808 10 22,50 14.75 20.80
G. pervia(v. Martens, 1867, L.)
=xELT7IHE (B Total 22.95 15. 46 19.17
1 B (B E)
Table 3. Classification of Family Lymnaeidae (Habe, 1978)
Scientific Name Synonym Parasites Distribution

Austropeplea ollula viridis Quoy &

(Gould, 1859) gaimard, 1833

pervia Martens, 1867
goodwini Smith, 1876

Fasciola hepatica
Echinostoma revoltum
Echinostonia macrochis
Echinostoma cinetorchis Japan & Korea
Echinostoma koidzumii

Hypoderaeum conoideum

Plagiorchis muris

Fossaria truncatula —
(Mueller, 1774)

Fasciola hepatica Japan

Radix auricularia
(Linnaeus, 1758) obliquata Martens,

japonica Jay, 1857

coreana Martens, 1886
1887 Echinostoma cinetorchis

Echinostoma macrochis
Japan & Korea

Plagiorchis muris

Radix hamadai — —_ Japan
(Habe, 1968)
Biwakoia onychia japonica preston, 1887 — Japan

(Westerlund, 1887)

& Eild aAste #4559 FFE #ANGH
(Table 3).

Radix auricularia coreana, Martens 1758 : &
So] (A 1 E£YEDHDE Fuld YolA B
As) Fo]A Lymnaeidaes} & W B3tz glosd ol
Wz A2 Bejrt 3Eo|A sieh(Fig. 4, No.1).

29799 A3, $A% ABASA =)z o9

AX el A 59 stell AHT ESYELHY ]S 1071
2 10 T2 vre] 100709 A3 A4F(ZAast of
e EA8NA HF=0] 22.95X15. 46mme] AL
a9t} (Table 4).

ZYEEH oY QA FE N=18o]n| 249 A4
(Formula)-& 304143001},

ZYELEHlY A (HR)E Austropeplea ollula2)
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A (KRS v 3l
U AAgart g2
No.3,4).
Austropeplea ollula Gould, 1859 : o] o} 7] 523}
ol& olAotAY ¥utk ol Hawaiiol A& 7b4 9] %
L3 F7E57F Hz o TR e FFE F
(1979 oj5te] wazlen £ zAldAE AFels
4 vh(Fig. 4, No.2). #Zol Kwon %5(1985)3 =
M 519859 FHE
o 7] &0l o] AAMA = n=160]7 X4 (Radula)
9] AL 24+1+2401% T (Fig. 2-b). Zelelx 2
A8 neke A Agolx 5~72Y 2m FHL
EA 7t A&z st A oH(Fig. 2- a)
7| B ol Eo g olojAE 2 o
Ze dX Tl AAgs. A=F “Hoﬂ 3t
ZS-eke] 93 HAYETL FeHH GES FEd A
= FAdY €35 AR FUY AL 244
b 25e RT3 &, 1979, LM, 1957).
07| ERH0|2 ME) 2t
o7IEEgole] S ATy 45 A4z U+
AELGAA o] FHAR ot = Afe Fuig
W7 Fo® At 454 FAI}AG. £ Cd
A (A 9 203 (ki) S w27 3074 &
oA 1 4ol AQlsle YEdE AVEETHlY F
49 zd 2A8IEEY F (A, B)Y HEAE EL
J &R AAel E£71F 70t =H(Table 5).
LENE W 2Y) Follut AT GAT 24

FAHe2E o] ofHge
vg o] rtsdtsch(Fig. 4,

£
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ru]o }‘J
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o, m{m n

wggun W zsld B 7 58 A
fEmel 37| 2] el A 45T Hr]EE0l

9 27% Fsty] Asted AP AEE A

Table 5.

Table 6. The Cumulative Frequency by Length of
A. ollula Hibernating into the Rice Stubble

Lengh of shell Cumulative &

(mm) Frequency Percentage
1.00~1.49 1 (0.93)
1.50~1.99 5 6 (4.68)
2.00~2.49 17 23(15.89)
2.50~2.99 33 56(30. 84)
3.00~3.49 26 82(24.30)
3.50~3.99 15 97(14. 02)
4.00~4. 49 5 105 (4.68)
4. 50~4. 99 2 104 (1.87)
5.00~5.49 1 105 (0.93)
5.50~5.99 1 106 (0.93)
6. 00<C 1 107 (0.93)

zo] $74 AEe FA%nA 2 4%e FAsAL

2 A7 1078 AES Soll A 91(85%)71 7} 2mm
~4mm ¥ ol A (Table 6).

HAFo= A fol (R 2 €53 A2 ofF
Hgiet 2717 Imme] A 25-H tmmriz el A 5]
b 9ed = 2EE 2 A4 2mmo) ] Agst
o wsieh, olgA 2 ANE YE5FER Add Ak
o] wiaA Hrks A el

Feuel M 2 E Fol YFHE 49 s

of e FxellA kA E FefstAA 8F7 A-{3t
HAEEA |8 A} 4% AL ohE} ZAghet
(Table 7).

459 43L 6F7tA AL A ARt 4%

Hibernation of A. ollula in Root of Rice Stubbles

A. rice paddy

B. rice paddy

Collection of snail Entrance Exit Entrance Exit Total
0 o(n) 0(0) 0(0) 0(2) 0(3)

1~3 10(5) 8(4) 24(12) 4(4) 46(25)

4~6 35(8) 48(12) 32(8) 30(7) 145(35)

7~9 36(5) 50(7) 25(3) 75(9) 186(24)

10~12 55(5) 30(3) 35(3) 48(4) 168(15)
13~15 52(4) 0(0) 0(0) 14(1) 66(5)
16~18 17(1) 47(3) 51(3) 16(1) 131(8)
19>> 19(1) 20(1) 20(1) 39(2) 98(5)

Total 224-7.5 203-6.8 187-6.2 226~7.5 840-7.0

( ) means number of the rice stubble.
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Table 7, Development of A, ollula in a Water
Bath Feeding with Cabbage
Date X : Width X Length
4.24 2.15X3.85
5.1 2.47X4.53
.8 3.02X5.5
.15 3.74X6.76
.22 4.25X7.70
.29 4,.81X8.72
6.5 4.53X8.09
.12 4.97X8.57

Mz ook (Text-Fig. 1).

HEDe AUBAR | ZAET =l A 74T A7 F
aold]  F& AU Aol A ok (M F A
A)E, ® g T QFAEE FIEA 2 A%E
vz HY AFARE ST F Aol F w
govt sAske AATE ozt BekoH(Table 8).

sl MED At D5 FolA TiE #A
AANEL FAE 7 AZdE Eolyt =& Fo| =l #
&4 59 FLFE A4S AFREd. 28x 9%
W o) JAAAE Gtz v xr oA g 38670
9 FAEGHE 18°CY Fzo]A z sl A E
Folgtg ey 1107 F3z 27670 (71.5%) 7 AE3}
Heh

HERDREL] HHAIH

FE7ls50| glol [ &2 E29)o]| Radix auricularia
(29)E-Fslo] )9}  Austropeplea ollula(ol 7] EZv)0])
A ZHAFY F245E 504 9 (43 Radix 10
mmo] 4], Austropeplea 4mmo]})$} A3 (Z+4 Radix
11mmo] &}, Austropeplea 5mmo] ) o]l Al 7+ A H Y
A, ollule= §ollet A7t o] & FHP o} Radix
auriculariad] Yol A& Froluto] o] 7k A&
Rolz AdldAEr 7ol A=A 4%t zElz

Table 8,

ma Length

Width

o

—
[
w
ey
o

6 7 3 Week

Text-Fig.1. Shell size of A.
cabbage in a water bath during 8 weeks.

ollula feeding with

ZHEDHY fFille] FEREZo] FdE AL A
et ot o358 A4ko] ¢l9ich(Table 9),

oI SEYo|e] MA g FAFERFo] 7%
gAoloA ZAds AdFEE FAasted HAZF
FFEFETE U3 93 AP& s

A7 2~3mm, 4~5mm 2 6mmo] A 3F of]
FgsoloA FERFFE 3ulE] AR §EE3)
ZEAAZRT. 247 A 1079 o] FgA
el A 1F@EF 2~3mm)s} 27 (A 4~5mm)o] A
T FEAFEE 6~99tE] ZPAAE ofr| EFslo]
HAE oy 3F (A smm)el A s AbrL wA 5

Growth and Survival Rate of A. ollula Feeding with Vegetable and Artifical Feed

Shell size(mm)

Feed Number of snails

Growth rate Survival rate

Initial FFinal
A% 50 4,2940.53X2,4240.29 5.20£0.50X2.56+0.32 21.68X5.79 100
A 50 4,27+0.51X2.4240.29 4.4240.59X2, 5540. 35 3.46X5.12 92

V : Vegetable (Chinese cabbage and lettuce)
A @ Artificial feed
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Table 9. Infectivity of Fasciolz miracidia to

A, ollula and R. auricularia

No of L. ollala A. auricularia
Testes Young Adult Young Adult
1 + + — -
2 + - — -
3 + + + 3% —
4 + + — -
5 + + +3X -

+ means production of cercaria
— means refractory to miracidia
+3% terminated at sporocyst stage

A =E ol HA & A-$7F @skeH(Table 10).
7% 2~3mme] 179 ol Egsole] 7} Sl

e

TZ 2L gl AdH

Sngso Yo oE YRS EEDR)
IREREY AASE Btz AEAS FF
15 AARE Fo 439 JAAAEE AAEH
24 2~5mme] of 7| E@ge)E 2074 A s
E43E A 1~17EY DA AAA A~GToR
23 APASEg cH(Table 11). ZdA) 243
3 S3-iEd AL FAsFEY d st
ZAAA 488 IAFrEs AT AT A4 ol
7} =gk} (Table 11).

I

o

=l

=

N

2 ot o

&
==

A (FiE) 9 £55 e Jake  A948A
(chromosome) 8] +Z &3 AH}E dA =7 A
ov AAlzAl SolA g 2R 4y i

g AEHA 2 v &g FAGHY Fe A

=

=]
ALY

53

Table 10. Artificial Infection with Fasciole miracidia to Each 10 Snails

Number of G1(2~3mm) G2(4~5mm) G3(over 6mm)
miracidia Survivor Death Survivor Death Survivor Death
1~3 10 - 10 - 10 —
4~6 10 - 10 - 10 X
7~9 10 — 9 1 2 8
10~12 2 8 7 3 1
13~15 5 5 10 X 10 X
16~18 6 4 5 10 X
19~21 2 8 7 10 X
22< 1 9 10 X 10 X

~ means no dead snail occured.
X means refratory to infection or no production of cercaria.
Table 11. Productivity of Metacercaria by A. ollula Infected with Fasciola Miracidia
Group No. of - 14 Days _ 28 Daysv Total
miracidia Survivor Number of Survivor Number of metacercaria
of snail metacercaria of snail metacercaria
A 1 12 619 8 341 960(48. 0)
B 3 11 522 4 147 669(11.5)
C 5 11 1390 6 223 1613(16. 03)
D 8 12 508 5 384 892 (5.58)
E 11 1175 4 568 1743 (7.9)
F 14 740 1 1562 2302 (7.5
G 17 11 1539 0 343 1882 (5.5)
Total 1~17 69 6493 28 3568 10061

( ) is number of metacercaria per one miracidum.
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gt FFE T KM £%EQW6NA A F
At &, kMG £3EEA6TZL EFE AH
Z}A 3} Q1= 7}A (Fasciola indica)-2 E33F A3 744
(F. hepatica) A 9| v] &5 dzstd A4 =4
2 92 Sakaguchi®} Nakagawa(1975)] A4 3} £ o
T 44 95.3:4.79 ¥ EFHE A R AT
gaagols] $RE o A¥H Axdgx bt
AR $A9 wrdde] ¥ EFES 298l
Radix aurzcularm?} o 7] -l o], Austropeplea ollula
o bl AU B dzaA HFF H
sholch (pids, 1986). z2lw EUEAols) LAF
o AAAY FEEA AA Bee AF felay
b &Rt FREA978) S ER Yol A FR
FEol AT HAFAGT . E AR
e dq4e % lovt FdfFe Aol A
e EfFol EdEE9eld A (R
Well A gistrd E}E_ W2 34| 33}~ X3t
H?l% toole] WEL ALY FEA o] Fol
b3 8 (L (1957)9F Hiaf(1964) 9] e =2
FAel K49 v ES] SolAe YEAHE Ago
2 WA AR AR T AT A
) °ﬂ 6T7P coFHEE 4
A sl o

A4 FERFE o7 RAolol Al BAAD 4
oA o] FEFolA & whae Aol ALO%%
4ol 7 Earb gl gol wsl Ak el Boray
(1969)¢] AFoNAL B F(105H2) o) 4o Fu#
3¢ 29AA%. £ AGelAE orlelAAY fu g
290 AEHAAE, AN Gutelol A 5.5
~43 2] g el A asIs.

g B

AR 2 FNEF hAEwAo] Austropeplea
olluas] T3k W)Y A S Rekshr e 444
& 1084958 19879704 3de] AH A4 o
s2e A%E
L FWY RS et 2R S0 1
Froll &3kl Fasciola hepaticad] &) Z A = 4. 7% 23}
3L F. giganticad 8] FA = 95.3% % A5t v},
2. AR FAEFE ol E2 Yo,
ollulao) vy 9l E3do), Radix auricularia=
FF-5E AastA X3t
3. chrl ol ¥ME foz AQstd 452
ff}"l E7 ﬂi 7He dEA A Ao
L4 oIl AY ZHAFEGEY ARG
= l~9“P"4°]U:] Z4 Zrle 2~5mm7b A e o)
5. o7l g oA HEREE RLARE F 5
g vt 9 fFRFE2 5.5~487 2 73§35 (Metacer-
caria)g A Abstod ot

3L
o

o
=]

Austropeplea
24 9

Legends for Figures

4
o Al 4EsE
YEo] guFE2 S teto] A 24 o] 49 A
E ol F glgel WAt
Fig. 1.

a. Radula of Radix auricularia (x100).

b. Radula of Radix auricularia (x100).

(The line is central teeth)

Fig. 2. a.

Radula of Austropeplea ollula (X400).

b. Side view of Radula of Austropeplea ollula (X400),
Fig. 3. Austropeplea ollula hibernating in rice stubble,

Fig. 4. Morphology of shells,
No., 1.
2. Austropeplea ollula

Radix auricularia

3. Larval snails of R, auricularia

4. Adult snail of A,

ollula
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