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Paragonimus miyazakii, Geothelphusa dehaani, ecological study
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Fig. 1 Outline maps showing the collecting sites of the freshwater crab, G. dehaani, examined

for P. miyazakii.

1) Location of Saraki, Kuma-cho and Hoino, Tambara-cho in Ehime Prefecture.

2) Distribution of 23 stations in Saraki area.
3) Saraki A-3D and A-3T stations magnified.
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7o, ERFFAEHMACK T 2HERT 7-119CT, 1H#
M7 D 5L, #BEL, 174 TH D7,
FARROBERE : FECDRY YT T=0RES
i 272DiF ARTFIlE T, Fig. 1-3) KK LTHRL
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A FTHZA 3 X ON9784E12 A 70 519804F 1 B D A4
ZRBWTIIRH # LA T (A-3D) OLTHEML
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HHMEREND Z LA 519804 4-8 H B L UN9814E1 A
A HTES HOMICB T 28 RE T Z o FREICZ T
FOBE & 2 EFEH65m DR THEME Lz (A-3T).

UK = OFREFET SEHIRA S TE L AR TH
50, AEOBEERIC X 2REITEDT, EFCX
SHBEOHIT L DT, BEATEY TR 5 BEK X
63-107ETH 7.

A OBEN : A OBIR AT L, ARE, JIE
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1972) IZAFAEHAE BB L, KRB LUK E-4HiA
E TIHIIHERE TH 5P, THO E-5 T PR
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TFDEENHENZ L THEDAZ LI Y 7 L RS
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FHRIZIIW B, ARAVNS L, 2 2 2ud
UTHRRONDD, ZhbDAZELHY T ORNEEE
BRI A Z vV h ) T OFEERT (Photo. 6)
b IRIZED, DM = OEREREZE ERE
(K& &419um, JEX 8 pm) LATF DOtk MR A # v
HYTOWEERTAZ ALY T L L. 2 b T i
BT B A% enh ) 7 OHBREEREHHNCRS &
(Fig. 2), 9ARFIHRLIZAZ VI Y TD1.4%%
EDBIZEE o0, 1LA»S #iL, 18T
20.5%%7Y, DIE4 HICiZ 8. 4% LIETT 54, =0
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ZFORWPITREN. ZOZENLIHCBTSAZ
LAY T O HEBRRBLEBEEK D S BT TEWEREiIR)
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Fig. 2 Seasonal variation of diameter and
thickness of the inner cyst wall of mature
metacercariae of P. miyazakii.

Shaded part indicates the frequency of inner
cyst wall 2-8um thick.

Dotted line indicates the upper limit value of
inner cyst wall diameter in small cyst group
of mature metacercariae.

T#zRT LAHLMICERT.

KBINL IBEDAZ ANV TIET v h~DRYLE
B (Photo. 9) 12X V) BIGMRHEIA ¥ LB ) 7T
B EMVHEREINT.. TOZ LM DBLEDORA Z
VAN T OFARLOBRFTZ I BB TIAZ LN Y
TEEODTITIZ L L LI

2. JREA Z BB Y TRYEY T = OHUSH AR
i

19774£6 A5 9 BITH T TILARJIR T OA K )IIZ23
B ORERAZZT 1,174 0¥ U =% RE L 1.
Z0D5%H E-5, E-6HimzR< 21 #ima 5 572 531 L
(45.2%) ITFREA Z vV ) 7T OFENED bh 7z
(Table 1).

KA Z 2V H ) T OFERRIV I T=DKREE,
HRNCE WV RAEZLEZ LD Z L0, REHARD
FHERROMBIIFR—DOREIBIVCRAEDO YT H =%
MRELTITRD ZENEERS. L LAREIIRBN
THEHHAICE VST H =DREENVEVFIRH B L
o, FERROKEIFE21.5mm LLEEZRTH U
=L LTITRok.
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KL CESERELZLDTH B.

BEH AT FARIE RS L, FAER, FHFER
D2AHR DEEGME (48.2%, 2.68) LV EEE R LD
X, A-3D (80.9%, 4.4fF), A-2 (66.2%, 2.8{H),
B-2 (81.8%, 2.7{H), B-5 (69.4%, 3.4f#), E-2 (61.5
%, 3.2f8) D 5HIRT, FFiT A-3D HLETIIFAES,
FEPSCARRERROKRE; RER. ZhHDHE
EZ RTEDHE RS & A2 A-1Ti346.7%, 2.3
BLIETFLTW. K E2FLfo E1 (57.5%, 2.0
&), B-7 (53.8%, 1.7f@), C-3 (50.0%, 1.4f#), D-4
(59.5%, 1.9fH) XV D-3 (65.2%, 1.6fH) »5H
ATRBERFEOFERIIREN, D30 FER
DY LEWOERITIE E2X WV EETHo. chdD
MY &b Bififficdhzs C-2 (43.5%, 1.0fH),
C-1 (31.2%, 1.4f8) TiHILIEFHEANED Sz
DRIEZBWT b FRIC LRI CEEI RSN, Ll
B-7 L% B-5 (69.4%, 3.4{8) XU B-2 (81.8%,
2.7ME) TRLLAEMLEHETH . —HEFRICE
WTiE, BiEx R L7z E20 T E-3 (30.6%, 2.4
), E-4 (17.4%, 1.4f8) L{ETFL, ESHIALLTOTFT
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Fig. 3 Fitness of the frequency distribution of the inner cyst wall size in mature metacercariae
of P. miyazakii to 3 calculated normal distribution (e——e).

Table 1 Infections of mature metacercariae of P. miyazakii in the crab, G. dehaani at
the 23 stations in Saraki area

Carapace width : 9.5—32.4mm Carapace width: 21.5—32.4mm

Stations Infection rate Range of paraite bur- Infection rate Range of parasite bu-

" den in an infected » rden in an infected-
(I/E, %) crab (mean) (/E, %) crab (mean)

A-1 44.4(37/84) 1-16(2.2) 46.7(36/77) 1-16(2.3)
"2 65.2(60/92) 1-17(2.8) 66.2(55/83) 1-17(2.8)
7 3D 77.7(56/72) 1-14(4.2) 80.9(51/63) 1-14(4.4)
B-1 26.6( 4/15) 1-2(1.2) 50.0( 2/4 ) 1 (1.0)
"2 54.1(13/24) 1-10(2.2) 81.8( 9/11) 1-10(2.7)
3 21.8( 7/32) 1-4(1.5) 23.5( 4/17) 1-4(1.7)
n 4 25.0( 9/36) 1- 3(1.5) 33.3(3/9) 1-3(1.9)
"5 65.8(27/41) 1-10(3.3) 69.4(25/36) 1- 9(3.4)
"6 51.7(29/56) 1-11(2.8) 56.2(27/48) 1-11(2.5)
n-7 50.7(34/67) 1- 6(1.7) 53.8(28/52) 1-6(1.7)
C-1 37.5( 9/24) 1- 4(1.6) 31.2( 5/16) 1-2(1.4)
"2 43.2( 7/16) 1 1.0) 43.7( 7/16) 1 (1.0)
n 3 43.1(19/44) 1-7(1.8) 50.0(18/36) 1-7(.9)
D-1 36.8( 7/19) 1-2(1.2) 35.2( 6/17) 1-2(1.3)
"2 28.5( 8/28) 1- 6(2.6) 30.2( 8/26) 1- 6(2.6)
n -3 56.8(17/30) 1- 6(1.8) 65.2(15/23) 1- 5(1.6)
" 4 60.4(26/43) 1-7(1.9) 59.5(25/42) 1-7(1.9)
E-1 57.6(53/92) 1- 7(1.9) 57.5(42/73) 1-7(2.0)
" o2 59.6(71/119) 1-9(3.0) 61.5(56/91) 1-9(.2)
3 32.4(24/74) 1-12(2.3) 30.6(19/62) 1-12(2.4)
n 4 15.2(14/92) 1- 3(1.4) 17.1(12/70) 1-3(1.4)
"5 0 (0/67) 0 (0/64)
" 6 0 (0/7) 0 (0/4)

Mean 45.2(531/1174) 1-17(2.5) 48.2(453/940) 1-17(2.6)

E: No. of crabs examined 1: No. of crabs infected
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Table 2 Infections of mature metacercariae of P. miyazakii in the crab, G. dehaani at
Saraki A-3D and A-3T stations, during the period between Dec., 1978 and

Aug., 1980
: Range of para- Mean number of
Stations Date of No. No. Infecion site burden inan oo ercariae per
collection examined infected rate (%) 1nfecE§1deacrf)ab crab examined
A-3D Dec., 1978 91 76 82.4 1-17 3.1
3.7
May, 1979 77 67 87.0 1-23 2.9
(8.3)
Jul. 106 89 83.9 1-16 2.9
(3.4)
Sept. 97 81 83.5 1-16 2.6
(3.2)
Nov. 82 70 85.3 1-12 3.5
4.2)
Jan., 1980 63 51 80.9 1-29 4.6
(4.9)
Total 516 434 84.1 1-29 3.1
3.7
A-3T Apr., 1980 100 84 84.0 1-13 3.2
(3.7)
Jun. 80 66 82.5 1-36 4.0
(4.8)
Aug. 101 83 82.1 1-29 3.6
(4.4)
Total 281 233 82.9 1-36 3.6
(4.3)

ThDH, MOIHETEIR-LOTE Y, HEAMck 3%
RENERATH . ZOZENDLRBAZELHY T D
FERROFEFTE T —EO/IMIK TITH 2 L AR EL
Ezbhilz.

3. AFMECIDIRHAZ LD Y T OFERI

Hus A S AARIRFEIC L DR Z v h ) 7 OFE
R ERE Th oK A-3D, A-3T B LUH
UK MR E BT T RAFICS W TRBA Y LY
T ORI E FEM L.

IR A-3D (Table 2) : % v # = D3RI 19784E124
H1980ME 1 BE TRF6 EFEM LIz, 1LY ORE
$51363-106L T, #516ILEREICH L7z, KB ¥ +
VAV TRRBENZYF T H =3 D H H 434L (84.1
%) Thol. BHEI=1EHZVDAZ LAY T
131-29fH, FH3.TETH . REMBICEERY R
% £80.9-87.0 %ASRENIED, ZFORICBWTIIAER
DEFRHEI N DT,

M7 A-3T (Table 3) : $R#Z19814E 1 A M A8

(72)

A& CHI10EIER Lz, 1[ElH7 ) ORESIT 100 Ui
#%T, FOBILEREICH L. RAA T AN Y TH
RHENTH T H =130 5 HB45L (84.9%) ThH
oo BEN =1 H72Y DA Z v h Y 7 EIX1-45(A
5.3 TH O, BREHRNCHFEREY BB L 80.1-
83.5%AVRENTIA, FOMCIEENPEIRHEShA
Mmootz

{587 (Table 4) : $241319794E 1 A A 512 % T&F
6 [EEMK L. 1EHIY ORERKIT23-7T0LT, 291
PLZ AT LT, R AZ b Y THRRB SR
UH=IZF DI H266[E (91.4%) Tholz. BtEr =1
PLérlz 9 DA Z 5 ) 731Z1-96fH, FH11.9FTH
ofc. REHPICHFERE RS L86.0%5 595.7% AR
ENENZEOMICEEENEIRH S o7,
PUbEDZ Lo OFERTRENEHLBET 2 0HE
WMTHHLEZLR, WOTHER THHA L, R+
5. ¥V U =OKREE, WX 3FERROKR
b FIRFICER T 5.



Table 3 Infections of mature metacercariae of P. mivazakii in the crab, G. dehaani, at
Saraki A-3T station, during the period between Jan., 1981 and Aug., 1982

Date of No. Infection Range of parasite burden Mean number of meta-

o. . . .
collection examined infected rate (%) ™" mfz:r(l:jteeadn)crab icg;ganae per crab exam-
Jan., 1981 107 86 80.4 1-30 3.7
4.7

Apr. 106 85 80.1 1-27 3.6
(4.5)

Jun. 94 83 88.3 1-29 4.3
(4.8)

Aug. 104 89 85.6 1-29 5.2
(5.3)

Oct. 98 85 86.7 1-26 4.2
(4.8)

Dec. 94 80 85.1 1-45 4.6
(5.2)

Feb., 1982 98 85 86.7 1-27 5.5
6.3)

Apr. 102 85 83.3 1-29 4.2
5.1)

Jun. 96 82 85.4 1-25 6.0
(7.0)

Aug. 96 85 88.5 1-27 4.9
(5.5)

Total 995 845 84.9 1-45 4.5
(5.3)

Table 4 Infections of mature metacercariae of P. miyazakii in the crab, G. dehaani, at
Hoino station, during the period between Jan. and Dec., 1979

. Range of parasite burden Mean number of meta-
Date of No. d N(f) d Intfect(t;)r)l in an infecteded crab cercariae per crab exam-
collection examine iniecte rate o (mean) ined
Jan., 1979 23 22 95.7 1-35 8.6
9.0)
Apr. 48 45 93.8 1-96 9.9
P (10.6)
. 70 66 94.3 1-64 12.1
Jun (12.8)
Aug. 50 46 92.0 1-43 10.1
8 (11.0)
Oct. 57 50 87.7 1-72 11.7
(13.4)
Dec. 43 37 86.0 1-81 10.9
(12.6)
Total 291 266 91.4 1-96 10.9
(11.9)
4. KRBAZ ENH YT OFARDR BONTCRBAZ VT ) T IREHE LIV T LY
19814E 8 A b4 8 Hof, A A-3T THUH BEAZRVHYTITDOIFBHZ LR TES ()], 1951b).
—ORIRBEREA Z wNh ) 7T OFERLEHREL . BRI £ 1 Y 7 13100-130 X 107-170pm D558
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Table 5 Infections of immature metacercariae of P. miyazakii in the crab, G. dehaani,
at Saraki A-3T station, during the period between Aug., 1981 and Aug., 1982

Range of parasite burden

Difecttn Nomined  Iected Infectian i infected cra
Aug., 1981 28 3 10.7 1 (1.0)
Oct. 98 16 16.3 1-3(1.5)
Dec. 94 17 18.0 1-4(1.5)
Feb., 1982 98 26 26.5 1-4(1.5)
Apr. 102 13 12.7 1-8(1.8)
Jun. 96 5 5.2 1-3(1.6)
Aug. 96 1.0 1
Total 612 81 13.2 1-8(1.5)
TaEhs (Photo. 1). #HE D RS hi B 1% }mﬁ?ﬁﬁii
Photo. 2IZ7R ¥ & 9 MM E 2L, KRR Nk, (%)
ZORICERI, AR, oEWE 1F 1]
ROBEMBENEBRIICR OGNS, 02 nbihbD
BRI IR B REHE L7 ) T L EX bR
WiFEA F &) H ) TIiF153-336 X 160-354pm DV — °r
BogREcazh, NEITIEMD L 3 Lok
2EBNS (Photo.3). ZHEDA K AN YT & NS - E (1
. Aug. Oct. Dec. Feb. Apr. Jun. Aug.
— 77 ZATEIEET S L, O, 55 <8l o 1981 1982

B, MR XU KW T FRO BEEN BHE D
(Photo. 4). ##E X Y BUH LEN L7 H{4% Photo. 5iC
TRl UEOWEIrLZAGD A Z EAH Y TIXER
FHRBGEA Z LAY T L EZ DN
ERORBBE LAYV TRIVGEAZ LI YT
DL FORBERA ¥ N B ) 7T OFERRE Ta-
ble 5IZZR L7z, ThbbLREICM L 261200 U =
DHH, 81PE (13.2%) IZKRMAZ LN )T DAL
, BtEd = 10CH 7 ) DFALIT1-8ME (FH1.5ME)
Thol. FREMBICHFERERZ L, 8 AiTi310.7
% ERTH, DAREEIRIEEML, 2 HiZid26.5% i %L
fo. ZOfZ 4 BUMBICES L, 8 AICiEl.0% %R L,
FAELE L CHAEROBRHNED N BEShz. 2hb
DFRHMAZ LA H Y TIREFED L 9 ICREHEE LB Y
TEGEAZ LB Y TIZbITbh, FOFEIARED
FUT=EANTOREFEHEHEDbT IO LEXBNS.
Z 2 CHEERRNICKRBA A Y 7 & REE 2L
HYVT EHEAZ LAY TIZOTRAAZ LAY T
T3 EE ERD, FEMBICZOHBRIEEBIZEL
7c (Fig. 4). RBEREHORAA Z LB Y 7T,
KEAZXNVH ) T OREETRDFE—DOY T =0

(74)

Date of collection

Fig. 4 Seasonal variation of the emergence

of immature metacercariae of P. miyazakii

at Saraki A-3T station.

Immature : No. of immature metacercariae

Mature : No. of mature metacercariae found
from those crabs examined for im-
mature metacercariae

: Cercariae without tail

HRHENIZRIAZ LB Y TOE TH 5 (Photo.
8).

RBEHEL L 7Y T8 ANBIZADICEL LTHA
biv, 4 AV ERED bz, —FSEAZ LI YT
FI0R 2 HAML, 2BIEFDEIESLERT N
4 AETEDED 2T EERBICHZESR, 6 i
BEAOL, 8 HitdREShA»2k. 02 bR
EHEELA T ) TRIVGEA Z LB Y 7 O HERIE
TN EE B bR (12=21.54, p<0.001), ¥
U H RN TORBOBERCSEHNHEBZODH S = L
AR E .

5. BEEYUH = DOEHNRKRETRR
FHBEHAZ LAY T OFERRIEES T H =D
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i

25

- Carapace width (mm)

Fig. 5 Fitness of the frequency distribution of carapace width in the crab, G. dehaani, to

4 calculated normal distribution (e——e).

KESIZIVERDLEZOND. Y UT=DKREESZ
—HICHEOKES (FiF) THRbShTws. 37
B = DRETE» DKITHIT TE2-3ERSMEICEY
K&y, A—EHOY T F="32ERLFIREE
RT (G, 1976). &gk (1977) XR—EEEO
FIRIERIT 5 L ORIET, B0V T H = (KR
DEBEHEL, FAECOY FIEOREEBELTY
5. ZALDZENLF TN ORI ZDEHEBD
FTLoLEZLN, BIEICX ERHEEEATEICEA
FTHIEHRIA 7 e s ) 7 OFERIT L Y HfgR bo
ZhBLEZOND. FZTAEIY T T =B, K
ENEEL, RECERT % FIREDCLEE D 7z v i
LEZLRDZ LMD, ZHORBOERSM L RS
Bl EFHRICEZ2HIEOERZILK A-3T
TAEICRE LI H =L onWTRS &, Rk D
KO IPIREOERAF TR ZOMICEPALNT, —%
LTW3aZ e HERESNT (42=6.00, p=0.50-0.75).
ZOZENLHEMICE ZFIRECEI AV EZ B,
i, BOREE O TEAHOERSMEFD LI (Fig.
5). £ LTZDERST% Cassie (1954) D IEHHERMK
¥RV HEIC X ) FFERHEOFIRIC T (2=4.27,
p=0.75-0.90). 735 Z DRI IAE S KRBUEK %
B TR 27D, INEWFTH =312 TH
D, ERHESEEEL RS, L LEHF (1976) 134%
AEROY T F =0 FIFEIZ16-2lmm, F724&2% (1977)
F4ERIRIVWOHIEOEI16-17Tmm & LTW5D
ZEhh, AEBEIIRL D VRERSMLOE LN
18.4+1.2mm OREIAER 4 F BTV EREEOH
BrFEbTeErbhlk., FLTIhICES&23.4+
1.7mm OEE 54EH, 27.0+1.4mm BiE 6 £ H £ 725
»™15.0£0.9mm BT 3 4 B OEREE D FIEIE & #EE

Shie. Zhbo FREEORE R0 X 5 i £ 5
REVHIESND L ExbN5. 22T KREHR
Cassie (1954) DFEERV, HIRIC X ) KEBEICH
¥, EORGE, FERELRD, AEICHORYE—4E
WHOFROREL B L (Fig. 6). LB LREHD
Vi, BFEBRSHAI—KTEZL (-
test, p>0.05) ZHED %, FELBX CTRENZ1ZE
RCLT2b0E—#L LTHBIE 2. ERIED0
i F-test 2 IVWTHREL. 22 THREBHEORES
R2E AFEROI2A ORIEIZ18.4+1.2mm TR&h
7eds, 4 A OREEREL, 10121 23.0+1.7 mm
LY SERBOI2ADEIZ—3 LT-. S54EEFDI2A
DfEIF23.4+1.7mm Z5RTH, 6 HLEICE DRREH
Abh, 108121327.0£1.3mm &7 Y, 64EHEEDNI2
BOffiic —8 L7z, 64ERRED 12 AD fHiX 27.0+1.4
mm #RL, 6 AL ZORESR SN, 8 AlKi329.0
+2.1mm ELZ. L2 LEOEEKE L, 108
R ZoBIR OO, DEOZ eivd, KEH
BORIFIFE» DRELZHAD, KTIAHELHIC 1 BE
B CHOHEORIEICELTWS Z L3RI h. —
FAREMICR T BHET =R LE L EfKICR BN D
e n, FIIBORITLH Y, FEpshmctk > B
BOWRIRENTZ. ZOZ L LESE, BigCX Yy
U H = DAEBHEENTFREL 107, FZ TREA Z B
B ) T OFERIOBRENE, LHICRT 5 FIREL HKYE
CHUH = FPIEHCHTTERBL, ZOBRORE
9 FAERLOLE Z B Lic. RBEEL L-&HIE
B, HWBMBRERDE23.4x1.7mm #HEFLICE
%, = OBAERER (21.5-25.4mm) O FIEHEEZRT
U=k 1, TOLEREUEL 1H (25.5mm LL
EB) BIOTFREUTE 18 (2l.dmm BIF) &L,
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Fig. 6 Growth curves of 3 generations in
the crab, G. dehaani.

There is no significant difference between a)
and b), ¢) and d), respectively (p>0.05).

12.5-21.4mm, 21.5-25.4mm 3 X 0'25.5-31.4mm
3L L. By = OHURHISREFAEIC B W
TRHBEROVIEVHEN DD 05, BEKREL
729U H =3 FiE21.5mm LA EO%HF 28 L L, HSAM
DFEARRE R L 7.

6. FREAZ LI )T OFERDOFEHEH

B A ¥ VA Y 7 OFERRO BEREICENT,
FERICY 2FEHNEHOBEINBO L 5 ICHEETH
Dfz. FCUBREERICI Y ZOEEHERI LK.

1) S v H=FEMOFEROER S
P U =EHOFEROERFER IV ZNIC X 54
HIM Ol 2 IR 2 0 ES D 5. 22 Tl
A A3T ZRBWT1ALEEEHET ORIcRES
NizH U H =899 [LIZoWT, H=1PCh7zY) DRLHA
ZENH YT OEESAKEERL, Fig. ISR L.
T DEER A & R - A3E (1978) ICHSERA LI L
5, ADZIENF (m=4.4540, k=1.0638) l=—3F
THZENHBHLR (52=18.76, p=0.20-0.30). =D
ZLEDOUBY U =EMOFELET, H=1Kb-Y
DRRBAZ VT ) 7TH (x) & y=log (x+1) Txt
BEM LU Tt%, TOVHE (5), BEFEEERD %K
biz k& Uiz (- /13, 1978). F -EME 04
BOWBIITEHEDNZESL Ftest ICLVREL, F0OH
BEMEEHELE.

2) VUH=OKREIBIUOHINC L B FERDOLES)

FEBOBEHNWEBZ2BET B THY, FERRO
EHrETMOBERZ BT LENSD. T2 THY
H=DKESBICHRIC LB FEED BRite T
Iz.

MK A-3T IZBWTIRE LT U H =995)L % pils L
7o HIEfE (12.5-21.4mm, 21.5-25.4mm 3 X U825.5-
3l.4mm) ITX Y 3BETH, El-ohooBEFHERIC
XV 28THI) Table 6ICFDFERERLE. A4t
W) TEE SRR LT R - KL HRIERO FAERT
12.5-21.4mm DFFTi30.427+0.291, 21.5-25.4mm B
Ti30.604+0.354, 25.5-31.4mm B Tl30.735+0.388
ERLIc. ZhoDPHERICIEEOENED bR,
FIROREWEEFEEMR ML TWS = & BREh
Te. WIZZh D 3FEOME, HEOFAER S L RETR
%L, 25.5-31.4mm FEDOHEF0.782+0.391, MEiX0.649
*+0.367 2R L, HEZZOFEENAEICZ L. -
21.5-25.4mm BICEWT SRRSO BB BHFEIC
%V, L L2l.4dmm PUF OB W T, MoHE
BiCEVR Ohis ok,

UEDZ Loy U H=DRESBLIOHIIZL YV HF
BRI D Z LA L, FAEROEHWETZ B3
T3, FREHOY U = FE—RREEORETH
DT ENEENRS.

3) FAEROFHNES

ROz b s, EREMOBEARL Lt U H=
X, BEEC R XU FAER SR vWHIE 21.5-25.4
mm ZRT LD E Lz, 758 Z O FIEEIC I TR
XD FEEN R OTV S, +OEENHEBRIIM,
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Fig. 7 Fitness of the frequency distribution of mature metacercariae of P. miyazakii in one
crab to the negative binominal.
Dotted line shows the negative binominal distribution (m=4.4540, k=1.0638) .
BB W TIREREROEMEZ R LTS (Fig. 8). 0.534+0.341k 79, 8 ADMEL DREICHEREDENE

T & A RERITIT 3 FERITIME, t&[:i'}llﬂ‘é Tt
7t Bf§21.5-25.4mm BT A5V U =DHFEHEE L
STEbL, TOEHNEBHLBIE L (Fig. 8).

IMA A-3D : 19784E12H D 2 Z £ V7 Y 7 E %KL
WarkoRkw 72 FERT0.462+0.371CTHRb & h, D9 A
FTEOMHECIAREAEIRA O, LALILAKR
130.646+0.253, 1 Ai2130.675+0.34075k & h, LT
IADEL ORIIZEEDENTD b, *OEIERM
rEhie.

A A-3T : 19814E1 BD A Z L H U 78 & s
WatsR o 1o HAE$130.506+0.343THKb Eh, 6 Arbd
ZOMIHML, 8 Ai2130.710+£0.37725F&h, 1 A
DIEL ORI BEEDOEN FD bR, +OEIMERM 8
g2Ehk, L2LZOEIZI0B25KFL, 12HI2iX

bh, TOETEA RIS, DFEZ Offix 2 AicH
IMERAR OGNS LDDIZHDE L ORICIIELR LN
72wy, L2L 6 Bi2i30.707+0.356, 8 HIZ 1% 0.678+
0.2985VR & h, FHICI2ADEL DEICHEEDZED D
bh. ZOIMERIRE .

RHHTF 1979461 H, A X LA T Y 7 E ST %
K T HERT0.688+£0.370TEDb S, UUBEZFOEIT
WEECHSNL, 10812131.011+£0.3472%R&h, 1 AD
B ORICEBEOENED b, ZOEIMERISTESh
7z. DAREIZA X, ZOfE130.822+0.458 L (KT {HA %
AT, 10AIEBITHEL OMICITAENEIRD LN
otz

P EDZ & oAXREICE T 2 HFEKOEHNET %
EYT5L, Ik A-3D OFE (19784£12H —19804F
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Table 6 Comparison of parasite burden between male and female crabs, G. dehaani, by
carapace width

Carapace Male Female Total
width No. of No. of mc/crab No. of No. of mc/crab No. of No. of mc/crab
(mm) crabs examined crabs examined crabs examined
examined Real Log (x+1) examined Real Log (x+1) examined Real Log (x+1)
no. no. no.
X Y+SD* X Y+SD* X Y+SD*
31.4
| 186 7.7 0.782+0.391" 100 5.0 0.649+0.367» 286 6.7 0.735+0.3882>
25.5
25.4
| 217 5.6 0.670%x0.371¢> 205 3.4 0.534+0.3219 422 4.5 0.604+0.354™
21.5
21.4 .
| 149 2.1 0.415+0.278 138 2.4 0.440+0.305 287 2.3 0.427+0.291D
12.5
Total 552 5.3 0.637+0.3822 443 3.4 0.531+0.3359 995 4.5 0.591+0.366

Difference is significant between a) and b), c) and d), e) and f), g) and h), h) and i), respectively (p<

0.01).
by Y=log(x+1)

mc : metacercariae

1H) TERAPLEE»IFTRIE & A EBEERON
T, ORI THM L., —HEERFFO—H%
Rt L, RAEFRPREZBIA A-3T OFE (1981
1 H—19824E8 A) TRFEIDERMFTHML,
KD LZZh T TR L, BORIHEML 2. #HEc
BOWTEEROBHSDLTRE, A A3T 2B
J5HER L ERBROBEME R L.

£ g

L. AZEADYTOEE

1) KB ZEnh Y 7 OREHHBLIRG

i BRI A & £ Y 7 OF 2 PBEICRT 5%
ERROZEHHHR L, V2T V< UilikdE P. wes-
termani 2RV TIEIAE)I (1951a), §1)I] (1960) DL
CRBND. TbbRBAZ VI Y TREFES X
4 = Eriocheir japonicus \ZR bh, FDOHFAERIILEL
Ligv e &R TV %, Stromberg et al. (1978) 1347 Y
oy Mgk P. kellicotti REA X ENHY T O
RIHBRIL 2 8 2 PEfEE TH B Crayfish, Orconectes
spp. ICRBWTHIEL, KRAF 2V H Y 7HEbhAD
20136, 8AT, 9AICKEMIEICEL, BHE3AET
Alighict L, Z0oFHNEHLEREL WD, ElF
FiE I oW T B S (1964) DB’ D Y, KA
FENHY TR, KITENLLTWDED, FEMETRH

* : Mean and standard deviation obtained from log-transformed number (Y) of the metacercariae

ThH5. FREICBWTE, BRHEEREA Z L h
U7 OFERRCEEHENES N DD L AHLE. %
U CHREMIC X Y HIT 2RBA Z A7 ) 7 OFE
BRIV ZOHR I XV, ZHHOERBHRHELEBIEL
To. TibbEL LTEL LAKCH T THERLZER
BEEL DY 7X, KODRONIGEAZ LAY T
~NERETD. YEAZ LD Y TORECHEA LA
FEAHY TR, TRABRRLNEL 25 EE TITRHA
BEANHD)T~BETHLDOLEXLNS. B2
BEEICB T 2R A ¥ L h ) 7 OREEEE, T
Ty Y 2y MiRBRIZBWTBESh, TOHEEKIK
BAEZELIY) T ~DORFICIVE >z LLEhTn
% (Stromberg et al., 1978).

2) RREAZENH Y T OSERIHILRG
AREICRBTRE SN EHMR BRI 2 27
YTFIC I BEL B LNV S VA Z 2L h Y
THREENR Tz, ZHE (1919) Z¥4 U F=FRNicHiF
BT AT N VIRBEORELXBEL [HBEOHEE
E LA EERT AV ARIER] LIERRFRE LR L
TW5. 77K (1983) I ERMHREELh Y 7 &)
U A IR S, 60-75 HRICHEAZ e H VT &
IHLMEBEPRILLTEAZ A B Y TEETWS. Z
NOEDZ LB IHOAZ LI Y TRV I H=ENT
OEIEIRIED 1 BEBEEEZRD LTV Z LATHRS
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Fig. 8 Seasonal fluctuation of parasite burden in the crab, G. dehaani (Carapace width : 21.5-25.4mm).

e——eo: Total, 0--:--: o:

Male, a

~~~~~~ a: Female

Dc: Date of collection, Nm : No. of males, Nf: No. of females
Difference is significant between 1) and 1)* or 1)f, 2) and 2)* or 2)t, respectively (f: p<0.01,

*:0.01<p<0.05).
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No.of
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2) %
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1981 1982
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Fig. 9 Seasonal fluctuation of parasite burden in one generation of the crab, G. dehaani at
Saraki A-3T station, during the period between Jan., 1981 and Aug., 1982.

Dc: Date of collection, Nc: No. of crabs, Rc: Range of carapace width (mm)

Difference is significant between 1) and 1)* or 1)t, 2) and 2)*, respectively (f: p<0.01,

*10.01<p<0.05).

N3, KBEBLIOREAZ 2B ) 7 OEFHRHBURI
NHEETHL, [HOAZELHY 7 OREIMIHRRD
IOCNIANPLTHY, FEAZ LDV T OLMWEER
B0 DHLEOTHY, FEHMHEB, LI F £V
HYVTHREL, THOAZEADY TIREDZ LIVR
mEhB.
BRERBIUORMA X L h ) 7 OREEKRSREL
DTWBZ b, RROFHNEBRMITHED S
LG ENG. LA LEHRAZ A h ) 7 OFFERIC,
811 IMT CREBE LY THARBEShTHEY,
BRI BAEBEN DY T OV T H = ~DORBYEEHIN, R
BAZ VY T OREHLRLTHDIZ END, Z0D
EEWFEFHLENL TR EB b, E1H
DAZENHYTIET v b~DORBRYLEERIC L Y IR
HEHAZ ATV T THDHZ EVRHERIATNS.
ULz b IHIZETDZAZ BV TIIHE A
ZENAVTHREEL, RERAZ VA Y TITLD7H)]
HoborExLH, MBI, M ORBAZ LI

7 ERXBL TR A XL B Y 7 (Early stage-
mature metacercaria) LFRL7zV. ZFLTZ DX Z &)L
HY T BB SR TTHEMT B2 L2 LICL
1z.

3) AZwNH YT OEHNREERM

BIFEHR B DY T H =N TOREMBEEFRAERH
Thd. AFETEFRLIZE O CZOREHRIEIAL
MNEEDTEH, ZHX, REBIUKRHBEAZ LD Y T
DEN DAMEOBEICIO>TWBI), FELZBELT
DREREWMEE B2 L TRHAESZ RT3,
ZZCHRAEICESZIZOFHNBBEHRMEEELELL
W, RERAF VN Y T THBEREBEE LI Y T,
TAHYTOYTHIRPEHRELEVWRETH D &
()11, 1951b) 225, ZOHBERHIIARBOY T H =~
DR L F—HT5LEXLN, TLLTEND
WA THBZ LAVRRENS. 7 LTHER I UHIRK
BMAZ RN TOWBNLEL, BRELIZEALD YT
BKICHEAZ VY T LAY, KRB AZ 2L
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HYT~LRBETD. —HHEAZ LY T ORET
BMALEAZ AR Y TREETICETRTOLONR
BAZ NIV T~LFEETIL0LEXOND. AH
EANHVTRORBAZ LY TETOREFICETS
IR FEANICIIA B Tr v 23, KIRI8C DEANEER
T, 60-75 HBIZOHIREAA Z A n Y 7RELRATY
% (TR, 1983). v =27 = UHlikHBIicBWTIiE, B
TI1342-52H, FKTI396-106 HEZET 5. LT, £
EBEINROBEIEKFELTWD LEINTWS (KHE,
1919). AFE M TOEFELE L TOKIRIFL?C (8 A)
154C (2H) OMTELTVWS. AF LAY T
OFERBEIKBIZEFELTWS LTHIE, by 7ok
WREHIC LY, RBA X B Y TIZRDETICETS
WE» RV EEZLDLEZOND. BIZAHITEN
Tix, KiRiZ7-4C 2RL, EEhBEAZ LD Y T
OHFRFITET 2 RianZ & h, ZORHITE, 2
BENHYTOREIEILELTWEEITZRITEN
RELESTWELDLEEZLNS.

PEDZ L bED LA T TRELI LAY
TIX, BEEEHIC X Y —E DL DA ETITHREA Y £
NAYVT LY MEISFEAZ LD Y 7T THAL, EE
TIZRBA Z VA Y TIREETHZ LRI hi.

ZOZ L HE2RE, &L BITH LW X B R
A2 ENHYTORHETSEEL LN

2. BEFIF=DRESBIUHINIC X ZFA ¥
ENH Y T OFERI

FUH=DOKREES, HIICIBRIAZ LAY TO
FERREZIERL, TOFERELMEHAT S Z L3kl
LY U T =DORR, RICERSEY, EFOAEE ML E
TREETHS. YUF=DKREZE KbTHE L L
T, FEokEE (Fig) £3FEIFERH S h Twn
5. FHEFEVPROTWTH, HAREERLT, K&
WH T H =3 E FERD VT FEEE SV L2 #E
RCE->TBEShTWS (EIFS, 1964; B 5
1964 ; Fig®, 1966 ; EA S, 1975; # b, 1977).

ARECBOTEIRLIZESIC, $TIF=DKES
FRETHLLL, FEOKREVEHIZEFEED SV C
EAMBA L. 2Oz LRV U =DRIEIC X B ERHE
ED D, BEBHICEERDPLVWLEEVWEZXDZ LT
E5. ZZ CHERICHE) FEROLHEE = &0 5 B
T, F—ERBBEOY T F =D BTk FEROHB
BELI-DOD Fig. 9ThH 5. T7abbIBIEL H, 44F
Bt (Fi§16.5-20.4mm) L&z b+ U H=DFE
¥r PREOREICESWTORLE. BES BN
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FRLENL, 1FREORORETHED, UTOX

I ThHol. ZOEEBEIT A A ORELED SERIC
AB10B1TiZZ D HFIEIE21.5-25.4mm 2L, &2 b
BERZPITTEIREIMEIEELTWSED, 6 AIZIIKER
EEE Y, 8 AITIXFIEAS 24.5-28.4mm {27 > T W
5. —HEERT6H, 8 AITHIMU, LAREEH
BROIT, BE6 AICHEEZOBI R bhi. i
BZOBENMEZE U TERARFEROBY &R LIk
WIRONEN DI, ZOZLEIAZ LMY TIHHL
WRRIHIZ E Y 20V U H=BICEFBINLTWS Z LAVE
W5, HFHREOF T H =N TOEFHMIZR
RElambhThnd, RiIZhz ) BEMEATFELTWS
LThE, KEWH T HICHERDOL VDI, Fin
IMZER v, EEFLWREICE Y 2 X2 b V7 2E
BysLrBEMIns.

—FHF T H=DWRPNC X BRIA Z VDY T OFE
RIETIRLEBRICEDMEIEL T, E253748w (HiED,
1966), #EicEw (EH L, 1975), HMEZEW (#b,
1977 ; £BF &, 1979) LT+ 5WMENH B, ARAETIHF
EFIZBWT, HiE2l.5mm UL EDOR, 7cb b HH
(&, 1968) 1L 7o, MiicznENPR LN, HICE
WZ L AVRENTZA, 21.dmm AT OB TIEMERNIC X S
FEBOEIRON O, MR ViR E 2 ¥ &
WA YT OFARICERIEC 2 BRI OWTIIARK
Td 5%, Yoshimura et al. (1970) (Z[RI—4&MTF Tk
i P. sadoensis, ] B P. ohirai £/VH Y
TEFUH=IZKPTHREL, RLESEMBEDAZ L
BT OFERPBEICENE LTWS. SBABRBIV
FUH = OER, ERFENFIZED HHERIC X Y FERR
WERRAULERIZONWT, Bit&hsz L2 EEh
5.

3. FREAA 7 wNh Y 7 OFERROFEHIEH

HIGEHRBE A Z 2N B Y T OV T H =BT B EFAR
ROFENHB FBIE LB EIERHS> (1964), FIHE
(1967), Maejima et al. (1971), {Fik - ZH (1975),
L35 (1976), o (1977), EES (1979) IR LR
50, ZOWREIELTHE. ThbbsHs (1976),
8 S (1979) BREAERME AL hinwv e L, I
(1967), Maejima et al. (1971), {Fi% - 2H (1975)
EFELSEIZHTHML, KD SL T THAT 33
MERTELTWS. EEKS (1964), #5 (1977)
B, BRIV, KLV LEHETWS. L LAES
BOFMLENTHEZLONEL, $UF=DKEE,
PERNC X W FAERR DY RO TWEZ L EES
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5L, ZOFEINEL 55, EFERROLH LR
FTERIZOWTHEITF SN TRV,

AFEIZBW T, fnRo X Y1z, Mk A-3T BXW
HEHETREEMNL, KBV T5, Kk A-3D
TRECEEVRONT, LIT8nT 2 FHHOEH» B
BEN. ZOHEEET, YU T =0RELRIC—E
Rz T, ZTOMICEDY U =& dRICEEER L
ek, ERVUT=OBEMESDENVWEEZELIORD T
L (BB, 1977) 2b, HUBRRIZAE L 2 FAERLOEH)
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ECOLOGICAL STUDIES ON A LUNG FLUKE, PARAGONIMUS MIYAZAKII,
IN ITS SECOND INTERMEDIATE HOST, GEOTHELPHUSA DEHAANI

JuNICcHI GYOTEN
(Department of Parasitology, Ehime University School of
Medicine, Shigenobu-cho, Ehime Prefecture 791-02, Japan)

Ecological study was made on the young lung fluke, Paragonimus miyazakii, infecting fresh-
water crabs, Geothelphusa dehaani in Saraki, Kuma-cho and Hoino, Tambara-cho, Ehime Pre-
fecture. These data were analyzed on ecological aspects of the parasite and crabs.

Results obtained were as follows ;

1) Frequency distribution of number of mature metacercariae in one crab, fitted to the nega-
tive binominal (Fig. 7). The number (x) of metacercariae in one crab, was transformed into y
[(=log (x+1)]) and the comparison of parasite burden among crab populations was carried out using
the mean number (¥) and standard deviation of the transformed data. Therefore, the fluctuation
of parasite burden among crab populations became clear.

2) The parasite burden in the crabs increased along its growth. It was considered that the
fact arose from the accumulation of the metacercariae into the crab along its growth.

3) The seasonal fluctuation of parasite burden in the crab population, whose carapace was
21.5-25.4mm in width, were observed in main study site. From Dec., 1978 to Jan., 1980 at Saraki
station, the parasite burden did not fluctuate from winter until summer. However, it increased for
the next winter. On the other hand, from Jan., 1981 to Aug., 1982 at the same station, the para-
site burden increased for summer and decreased for winter (Fig. 8). These fluctuations were in-
vestigated on the seasonal development of the metacercariae and the crabs. The increase of para-
site burden arose from the occurence of the newly infected mature metacercariae, it occured in winter
and summer. On the other hand, the decrease arose from a change of age composition of crab
population, it occured in winter when crab population composed of young crab with a small number
of metacercariae. However, since the fluctuation depend on the relation between the parasite burden
of the newly infected mature metacercariae and of the infecting, the seasonal fuluctuation differed

by the year of the observation.
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Explanation of Photographs

1-8 Developmental stage of Paragonimus miyazakii metacercaria in a freshwater crab,

10

Geothelphusa dehaani (Scale: 100pm).

An immature metacercaria, cercaria without tail, with stylet and thin cyst wall (marked
with arrows), mainly found out from summer until early winter.

The excysted immature metacercaria, cercaria without tail, (Photo. 1), showing similar
morphological characteristic to P. miyazakii cercaria from its 1st intermediate host, By-
thinella nipponica.

An immature metacercaria found out from autumn until the next early summer.

The specimen (Photo. 3) flattened with cover glass for morphological examination of
the immature metacercaria.

An excysted immature metacercaria.

An early stage-mature metacercaria which is the developmental stage after the immature
metacercarial stage, found out from late autumn to the next early summer.

A mature metacercaria found out throughout the year.

The immature metacercariae (marked with arrows) and mature harboring in pericardial
cavity of the crab captured in winter.

An adult worm of P. miyazakii obtained from lung of an albino rat infected with the
early stage-mature metacercariae (Scale: 1mm).

Minute snails, B. nipponica, ‘the 1st intermediate host of P. miyazakii caputured at

Hoino station (Scale: 1mm).

ac: acetabulum, eb: excretory bladder, in: intestine, os: oral sucker
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