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Epidemiological Studies on Clonorchiasis in Okayama Prefecture. (IX)
Inhabitance of the Snail Host (Parafossarulus manchouricus) and
Environmental Factors in the Endemic Area

Fumio OHYAMA, Motota SHIMIZU and Ryo HATSUSHIKA

A survey of the occurrence of the snail host, Parafossarulus manchouricus was
done with the respect to the environmental water quality of the habitat, the dominant
plants and the structure of the irrigation canals at nine stations (five canal stations
and four rice field stations) within the endemic area of clonorchiasis in the southern
part of Okayama Prefecture during the summer seasons of 1979 and 1991. The snail
hosts were found at eight of nine stations in 1979, but at only one in 1991. As for
water temperature, pH and dissolved oxygen, almost of the nine stations did not
show significant change from 1979 to 1991, whereas chlorinity decreased significantly
at four of eight stations where the snails had disappeared or were extremely de-
creased in number. Three canals where snails disappeared had been covered with
concrete, and aquatic plants such as gramineous plants had disappeared there. Some
cases were showed that the existence of this snail was more related to the vegetative
factor depending on physical environment than water chemical factors. (Accepted on
April 13, 1996) Kawasak: Igakkaishi 22(1) : 29—35, 1996

NNIFERIKE: FEHZHE Department of Parasitology, Kawasaki Medical School :
T701-01 BEHRESTT 577 Matsushima, Kurashiki, Okayama, 701-01 Japan
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1 {EEOATH- 7.

KEDS bEERIZOWTINE L 19IET
BT 5 L, £FEMSTIZITIFEICTFHED
#iFH 1% 32—108 ppm, 19914EiZ 20—101 ppm T
BICERASNEVY, ZRTNOREEHST
s 2 Lo ReHE TIE T L, 205 B5M
HOkE—A, B, D, AkH—-A, B) TEEEMWN
HoNTz. KRG FEHEDEFELS 25.7—32.3°C
Oz, 7 pH I3 FHEDEFAHT.0—8.8D
Blich b, Kk, pH & HFAEFEE CTRICENS
SNEholz. BEBRERITIIVIEDTFHED

Ehpotz. Lrd, ZICTOHRESR LT #HEH1.2—9.6ppm T, 19915 12 13 4.7—
Table 1. Occurrence of Parafossarulus manchouricus and water quality in 1979 and 1991
Presence or absence Water factors
Stations of the snail Chl (ppm) WT (°C) pH DO (ppm)
1979 1991 1979 1991 1979 1991 1979 1991 1979 1991
Min 58 24 22.6 24.1 6.8 6.4 2.0 2.8
A + +* Avg 99 > 43 27.5 26.5 7.5 7.0 6.0 4.7
Max 199 69 33.6  29.4 8.6 7.8 13.9 8.5
Min 34 16 23.8 21.9 7.0 7.1 3.1 3.7
B - - Avg 108 > 26 27.4  25.7 7.5 7.4 5.5 5.3
Max 279 37 32.2  29.9 8.3 7.8 9.2 6.7
Irri- Min 13 17 23.8 25.0 7.2 6.8 2.4 3.6
gation C + — Avg 46 73 28.1 28.3 7.6 7.9 5.6 <10.1
canal Max 90 257 34.8 31.6 8.6 9.2 10.5 16.9
Min 39 7 22.7 22.7 6.6 6.7 0.7 5.5
D + — Avg 53 > 23 27.0 27.7 7.0 7.5 1.2 < 8.9
Max 75 44 31.7  32.0 7.3 8.5 2.3 15.5
Min 39 24 23.0 24.3 6.9 6.7 3.8 5.1
E + - Avg 89 101 29.4 27.9 7.5 7.6 6.4 10.0
Max 224 255 35.3  33.3 8.5 8.4 12.4 14.8
Min 61 12 24.8 21.9 7.2 6.5 6.0 5.9
A + - Avg 92 > 50 30.6 27.4 7.9 7.3 9.6 8.9
Max 124 104 36.2  29.5 9.7 8.5 13.2 12.4
Min 53 17 25.6 25.3 6.7 6.9 4.0 6.0
B + — Avg 58 > 26 31.5 28.8 7.5 7.6 8.7 9.3
Rice Max 63 43 36.5 31.2 8.7 8.3 13.7  11.9
Field Min 23 11 24.9 30.1 6.7 6.9 5.4 8.1
C + — Avg 32 20 30.1 31.6 7.2 7.7 7.3 10.1
Max 48 41 36.6 34.8 7.5 8.7 10.6 12.3
Min 16 20 23.9 27.9 7.2 8.3 6.1 10.8
E + - Avg 86 89 29.5 32.3 7.6 8.8 9.6 13.6
Max 151 166 35.7 37.3 8.9 9.5 14.7 17.1
Min 13 7 22.6 21.9 6.6 6.4 0.7 2.8
. Range 32— 20— 27.0— 25.7— 7.0— 7.0— 1.2— 4.7—
All Stations of Avg 108 101 31.5 32.3 7.9 8.8 9.6 13.6
Max 279 257 36.6 37.3 9.7 9.5 14.7 17.1

>, < ! Significantly low or high at p<0.05 by Wilcoxon’s two-sided test.

* ! Only one snail collected.
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13.6 ppm & FRL T2 LTEEEIZ
%<, ThThOFEEM S THET 2 L 2K (C
BIXUDHIKX) CTEEEMNA SNz (Table 1) .

BFREROFKEOWE, FhEEBLI U~
Ay =y PS o BEOE BRI Table 2 127R
L7z, 1979%EIc % X ¥ =Y DERPHER S Tz
C, D, E #RDRARE CTIIAKEEDOHEIEED 5\ 1%
KB A 2 BHEY) Gramineae 23A 657208, H
DERE I N 2o 2191 FI 13 A 2 RHEYHS
HELTW, £z, AAEOEE&EIXC, D, E
HETHAENEPEEIPS Y7 ) — M IE
b, 1979 R~ XY=V DERVHERTER
Mo 7eKEE— B Tl % O S THAKBEDOKRERS
BITwarzy—Meahtwi. MHRESE
EHTRY VDR S NIAKE—A TIiX, K
BREEE DL, ORI A AREMBSEBL T
Wiz, 2, v XAZ =y PANOBEEETIZ1991

FwwxARKE-A, CT~ VT =¥ Ciban-

gopaludina chinensis malleata 25, K —C T
B H<FHA Physa acuta B3, KE&—D TE ./
7S H A Lymnaea japonica 3% NFNHER X
hiz.

(BB22% ¥15 199%)

K4 A T~ X ¥ =V I3HESR &N
wpoizh3(Table 1), DOV 2<~F4 A1, &
RE )T IHA Lymnaea ollula, BL VeI~
F 4 4 BLD Planorbidae sp.hs 4 #Hi5+_RCT#
DERBIHERIN, VI =Y H/KH—-B T&
EOERs hiz.

SEOKERE TRFEKICL 2> T, Hkit
RELOEROFNMEZER L khroz. &D
Iz, BEEE OB, /NEE) B E%E
WAL L R R & OB R BOKEE S D> & 6RFRET AT %
TH#lo THRETL 722, Bz Asohizd-o
7o, El, BROEZE IOV T HEK 2 Bl
TORAMEALORRE (R AKIEE
L5EE, B8, MUOBKET—75) 2HN
7ens, BERIE & ORI, MHEED % v IdHHEBE D
BRixA SN o Tz,

£ =
v XY= vEEHIIZ BT AKREERICEL T

X, i KRBED 2N~ VA VB ) IHEERER
BOEEELZEMRL -, Z0ROWmE TIRH

Table 2. Occurrence of Parafossarulus manchouricus. dominant plants and canal structure at five
conal stations in 1979 and 1991
Canal £ . Structure of canal Dominant plants Othfar
sta- manchouricus snails
tions 1979 1991 1979 1991 1979 1991 in 1991
Wall Wood, Rock  Wood, Rock . Gramineae  Cipango-
*
A * * Bottom Mud, Conc Mud, Conc Gramineae Elodea paludina
Wall Conc (Soil) Conc (Soil)
B - - N N —
Bottom Conc (Soil) Conc (Soil) on on
Wall  Soil, Conc  Conc : Cipango-
C + — (g;a;nlneae Non paludina
Bottom Mud Mud oaea Physa
Wall  Rock Conc Gramineae
D + — Trapa Trapa Lymnaea
Bottom Mud Mud, Conc  Spirodela
Wall Rock Conc
E + - Grami N —
Bottom Mud Conc ramimneae on

Parentheses indicate partial structure.
* . The collected snail was one.

Non : No higher water plants.

Wood : Woody stakes and boards.
Rock : Rock wall.

Conc : Concrete.
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(19795 DK B —B B L U1991FEDAE—C, E)
TIIEEREE O 73—108 ppm T, v X
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ALz AEEDa > 7 ) — Muic &k 3 4 2 RHEY
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b5,
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L, XY =VOERB L UEHEICHEL /- RE
LRb Y, BEBMOKEE S EDOARK
BEC L 2E0FBEIREVEEDbNS. BE
DR RXY =T BB DL TR I
B3RV, ZOMORKESHICET 28®E
Tk, BOBBEC L 2BEORZHIRIZLAY

EPRVEREINTNE?, fKoT, SEDH
B CI9FE I fEE OB RS Shi-4KHET
i, BEEMIC X 2BERIEHTCE LEbh
5. %7z, AKEDSAKEANOHEAKIZHES HO
BENC DWW T, 1979FEDORERF TIXZ DREE
Wik d 225, 19914 OFHE TII/KHE THIHER
ENBPo1DT, ZOBEIEZWIDEEDL
na. ®#-o7T, 19FEDAHIZBITIZHOER
BEHOBLEERS L VEHOEIHECRER
BkET 2 Bbhns. EHO%E - KE«
BLT, MR 3b2BEDESIZEOEBCR
WER%2522THS5 LHEL TS, $iz,
Ohyama 5® i3 EdiD &k S iz~v 2 ¥ =y D4 EH
REFERMROMCERRECEREEZSDH D,
LHWHDOEE - &EMELIERE L O b
B2 Z L 2HEL TS, SHEHOFAETIZ
FREIHAOBELEFER I DWW T O IZ R T
brH, ABSER L k>7/KH-B, CTix
SRR RO 26—20 ppm IZE T LTz
Z &» 5, Ohyama et al® T2 X 512l
REOED SWR I N ZEBREOHD 1 £
RAT =V DEBRRESFE L LEbNS.
¥ 72, HEEDLFH 99 ppm 225 43 ppm 125K
L7zABE—ATH, ICERTHBIERL L
Bbhs.
BRENZTNIEEELBVICHEDLS T 2
Yoy BER L kot kH—-A, EiX, EH
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B DOFESFTICULRE L 72 KHT1X, EIREDE
FETHIAY=VBERL T, FEIMKE
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FEAE BOKHILERE D HA B/KH I b Tk R
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»H Ly,
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NIV BFRECEVEREL TS, LiL, %
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