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Biological studies on the host-parasite relatlonshlps
" between the lung flukes, Paragonimus
spp., and some murine mammals
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Abstract

Host-parasite relationships between the lung flukes, Paragonimus ohirai and P. miyazakii,
and some murine mammals were investigated from the following point of view.

. Multiple numbers of metacercariae of P. ohirai or P. miyazakii were fed orally to
several species of mammals including wild species, respectively (multiple-worm infection
peros). Based upon the results obtained, the susceptibilities of hosts to the parasites were
confirmed; besides the taxonomical and ecological standpoints on the murine mammals
used were briefly discussed from the point of view of host-parasite relationships.

In the infections per os of albino rats with both P. ohirai and P miyazakii, it is well
known that most of the worms migrate into the liver of hosts before they reach the lungs.
But it has been obscure why the worm migrates into the liver, and whether or not the worm
can mature without migration into the liver. These liver specificity (organ specificity)
in a definitive host varies according to the species of flukes and/or definitive hosts. The
present experiment was designed to know whether P. ohirai and P. miyazakii can mature or..
not without migration into the liver of hosts.. The metacercariae of each species of
Paragonimus were artificially introduced into the pleural cavities of albino rats and mice,
respectively (artificial introductions of metacercariae).

In order to secure the self-insemination and/or cross-insemination between P. ohirai
and P. miyazakii, single-worm infections per os and mixed infections with P. ohirai and P.
miyazakii were employed. :

Metacercariae of P. ohirai used in the present experiment were dlSSCCth from the
naturally infected sesarmid crabs, Sesarma (Holometopus) dehaani H. Milne-Edwards collect-
ed from Maruyama River, Hyogo Prefecture, and P. miyazakii metacercariae were obtain-
ed from the potamonid crabs, Potamon (Geothelphusa).dehaani (White) from a small stream
near Iwakuni City, Yamaguchi Prefecture and Iyomishima City, Ehime Prefecture, Japan.

Of the hosts used in this study, Eothenomys smithii (Thomas), Apodemus- argenteus
Temminck et Schlegel, 4. speciosus (Temminck et Schlegel), Rattus ratius (Linnaeus) and
R. norvegicus norvegicus (Berkenhout) were live-trapped in Fukuoka, Ehime and Kochi
Prefectures, Japan. These wild trapped hots were held in the laboratory for periods in
excess of two weeks and the feces checked periodically to verify that natural infections of
lung flukes were not present. Unless noted elsewhere, all animals used in infections were
adults. Other experimental hosts, viz., Mesocricetus auratus (Waterhouse), Mus musculus
wagneri var. albula Kishida, R. norvegicus albinus (Hatai) and Cavia cobaya Schreber were
supplied from Experimental Animal Institute of Kyushu University, Biological Laborato-
ry of Faculty of Education of Kochi University, Japan and commercial sources. They.
were mainly fed with a commercially prepared diet and water was provided ad libitum.
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In the cases of multiple-worm infections per s, single-worm infections per os and mixed
infections per os with P. ohirai and P. miyazakii, the metacercariae dissected were put into
the esophagus of each host under ether narcosis by an injection syringe with a slender
vinyle tube. Thereafter the animals were killed with ether and inspected for the worms,
lung cysts and hemorrhages. In the artificial introductions, the metacercariae dissected
were introduced into the pleural cavity of each host under ether narcosis by the syringe
mentioned above. In this case, to facilitate examination each of the hosts received an
intravenous injection of 10 to 15ml of 0.3% Evans-blue solution per kg body weight
15 minutes before autopsy. The Evans-blue techniques were also employed in single-

. worm infections of albino rats with P. ohirai to seafch for migrating worms.

The worms recovered were fixed in 70%, alcohol, stained with carmine and mounted
in balsam. Morphological observations were made on these stained and mounted worms.
The results obtained were summarized as follows:

1) P. ohirai developed to maturity in all of the hosts used, but in Cavia cobaya the
time required for P. ohirai to reach maturity was 51gn1ﬁcantly prolonged until 94 days after

infections; it was before and/or after 30 days in the other hosts.

2) Of the hosts used, the lung cyst formation with P. ohirai was induced only in the
animals belonging to the genus Rattus. The worms recovered from the other hosts were
found freely in their pleural cavities without cysts, furthermore in this case the dead
individuals of hosts probably caused by P. ohirai infections were recognized during the
observation. T

3) While, P. miyazakii matured in R. rattus, R. norvegicus norvegicus, R. norvegicus
albinus and C. cobaya; the lung cyst formation was induced. in the first three form of the
genus Rattus as well as P. ohirai infections. Of the animals used in the multiple-worm
infections per os with P. miyazakii metacercariae, Mc. auratus, Mus musculus wagneri var.
albula and C. cobaya had a tendency to die in the early periods of infections, but C. cobaya
died from some unknown causes. In Mus musculus wagneri var. albula the growth of P.

miyazakii was significantly restrained throughout thé experiment, remaining in smaller =~

size until 65 days after infections per os. Only one host was completely refractory to
infection, the field mouse, A. speciosus. : '

4) In the case of P. ohirai infections, higher infection rates of hosts and recovery rates
of worms were obtained in most of the murine mammals used . These facts suggest that
the experimental hosts have a high susceptibility for P. ohirai. - :

5) From the results in the multiple-worm infections per os, the animals of the
genus Rattus presumed to be more susceptible for the lung flitkes as compared with the
others. Although P. chirai infected and matured in all of the hosts used, the animals
other than Rattus tended to die of P. ohirai mfectxons therefore thcse hosts were considered
to be unsuitable for the parasite species.

6) Taxonomical and ecological problems in rodents were discussed from the host-
parasite relationships between P. ohirai and murine mammals used. Hitherto, Me.
auratus has been belonging to the subfamily Cricetinae of family Muridae. But Simpson
(1945) tried to divide the family Muridae into two families, Cricetidae and Muridae.
On the contrary, Ellerman and Morrison-Scott (1951) supported the past classification in
rodents. The results obtained from the multiple-worm infections per os of Mc. auratus
mostly agreed with those in the other mammals such as E. smithii of Microtinae and 4.
argenteus, A. speciosus and Mus musculus wagneri var. albula of Murinae, both subfamilies
belonging to Muridae in a narrow sense. Thus, these relations between P. ohirai and
Mc. auratus seemed to agree with the opinion of Ellerman and Morrison-Scott (1951).
The maturity of P. ohirai in C. cobaya was markedly prolonged, while it was normal in
the other murine mammals. These differences might have been caused by the nature
of hosts in taxonomical differences; C. cobaya bclongs to the suborder Hystricomorpha,
others Myomorpha. . .

7) Thereis a close connection between the susccptlbxhty of mammals to the parasite
and the ecological factors of them such as habitats and food habits. From the results
obtained, it was presumed that 4. speciosus and R. rattus which are not recorded as natural
host up to date have a possibility of infections with P. ohirai under the natural condition.
Although P. ohirai also matured in E. smithii which is belonging to Microtinae as well as
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Microtus montebelli (Milne-Edwards), natural host of P. ohirai, the animal seems to have
no chance to contact with the second intermediate hosts of P. ohirai, sesarmid crabs. Any
rodent animals have never been recorded as natural hosts for P. miyazakii. In the present
experiment this fluke reached to maturity in A. argenteus, R. rattus and R. norvegicus norve-
gicus; therefore these murine mammals might serve as definitive hosts under the natural
condition. :

8) P. okirai metacercariae artificially introduced into the pleural cavities of R.
norvegicus albinus and Mus musculus wagneri var. albula, easily excysted and infected to the
hosts as compared with P. miyazakii metacercariae in the similar experiment.

9) Most of P. ohirai introduced developed to maturity without migration into liver
of hosts. In the case of artificial introduction of the metacercariae into R. norvegicus
albinus, the lung cyst formation was first induced in the lungs of hosts 17 days of introduc-
tion and the eggs in uteri of the worms were recognized on day 25. On the other hand,
in Mus musculus wagneri var. albula introduced with P. ohirai metacercariae the worms
were found freely in the pleural cavities of hosts without cysts; uterine eggs appeared
on day 31 after introduction. ‘

10) P. mipazakii metacercariae introduced also excysted in the pleural cavity of R _

norvegicus albinus, but most migrated, in six to 25 days, into the liver or muscles underlying
the peritoneal lining. These worms then returned to the pleural cavity and induced
lung cyst formation in the host 35 days and produced eggs in the uteri of worms 55 days of
introduction.

11)  In Mus musculus wagneri var. albula, the migration of P. miyazakii had a tendency *

to mostly agree with the results in R. norvegicus albinus, but the ratio of the worms mlgrated
into the liver and peritoneal cavity per worms recovered was lower than in R. norvegicus
albinus, and the growth of the worms was significantly restrained.

12) The results mentioned above suggest that P. miyazakii has a higher susceptibi-
lity to the liver of hosts than P. ohirai to attain maturity. -

13) Even though the worms in single-worm mfectlons developed to maturity in the
pleural cavity of R. norvegicus albinus, no cysts in the lungs of hosts were found in P. ohirai
or P. miyazakii infections per os. :

14) Migration and growth of P. okirai in single-worm infections mostly agreed with
those in multiple-worm infections except the lung cyst formation. ' '

15) In single-worm infections with P. ohirai, the miracidial formations in eggs were
scarcely found, showing the rate of zero to 4.40% ; while 55.23 to 93.33% in multiple-
worm infections. ‘This fact suggests that reproduction of P. ohirai is mainly performed
by cross-insemination but not self-insemination. )

16) Inthe mixed infection with P. ohirai and P. m:yazaku, a single metacercaria of
each species was simultaneously fed orally to R. norvegicus albinus. Typical lung cysts
* with both species were recognized in the host, but P. chirai had a tendency to free from the
cysts after the formation.

' 17) While, in the mixed infections with P. ohirai and P. westermani, any lung cysts
had never been found in dogs. In this case P. ohirai reached to maturity in the pleural
cavity of hosts but P. westermani remained immature on day 94 after infection.

18) Based upon the information reported hitherto and upon the results obtained in
the present studies, the specific differences between P. ohirai and P. miyazakii were discuss-
ed from the point of view of the host-parasite relationships. Both species showed the
significant differences in the affinities to the liver of rodent host; P. okirai having brackish
water intermediate hosts but P. miyazakii fresh water ones.” Several investigators have
been insisted that both P. sadoensis and P. iloktsuenensis are familier to P. ohirai in the
morphological point of view. In this connection, the first species has the fresh water
intermediate hosts and the second one has both the fresh and/or brackish water inter-
mediate hosts. - Therefore, these species are ecologically different from P. ohirai. From
the facts mentioned above and the knowledge reported on the snails and crabs, the first
and second intermediate hosts of the lung flukes, Paragonimus spp., the ancestral forms of
the flukes seem to be the species having brackish water intermediate hosts. But more
informations on the interspecific relations in the genus Paragammus are needed to discuss
these problems.
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kR Za RERHYEY Plathelminthes {3784 Turbellaria, %148 Trematoda ¥ k U
SH# Cestoda D3IFMBE LTS, ThoDS5EH2FOHOR, VIR bbo WHicH
WHE T IABFE L CEEERESA, AMEAEZRUDRE2OMDOTMCE OREERIZT
TEBIOENTWVS. EF, FEUHHOS bEELBOCRKRESE E, BEELTEKSDVLTO
MERBKNCHER L. BOTOLTFHPBREMICELTREL DEENRAONIH, TOLEE
BERUDEPEHNRICONTR, BERABMERECEINTHS. Thid, F4AED
MCODNTOMRABARES B ERBRL TN ADRMBTSH 30, 2OEFHHRORESR
PES MM IR T L2 BRET 2T EIChE 5. —H#H Digenea it B LTV 3 Wk a/E Para-
gonimus DHDTI}, £DIFY IV ARAKNICBALTARDY X b &1ED, DNTHI
RUy7, BRUVIT, NIV TENDIEIRCYELEREES, ks ) TRA=
HARICRALTA Z 2 ) TIRIE 105, WABMENTHRRICEST 2. Cok it
HORBERA—FICBNTS, ZOHRBROEENNAVAELT S, Tk, BRI
ORIICE IR, B2/, FIRHAVEBARBILVIIOKREFORETZOEEEDE
DEREZ, BAERAETLNSICEbHE. O, FOEEFRBHOTHYET, FEFE
bENKRBEROMBEMSEZ . —HEORBRIFICIFIBERZ T THHI000MOREBRERINT
5h, SEFBEENHSHICINTVEDR, HhTHe0fiicsT &Y, ILBEETTRAGHTY
BB 7IR160TNIC & K sths, 2D D BbOWIRIZKE & OBENOLHT, WL LT
% (fRk, 1965).

HRICARKTIMRRBOS DI, BEZTIRERALNATNE. 205 BLAKRTIERY
2 RTWT/INAF 29 F 2 Paragonimus westermani (Kerbert), A A b I A F a2 9F a9
P, ohirai M{yazaki, AHFRAFE TNA F a9 F o P. iloktsuenensis. Chen, I ¥ F /4 F 2
Y F 29 P. miyazakii Kamo et al. 3LV Y FnA F 2% F o P. sadoensis Miyazaki et al.
D5FBHOLNDE. TO)BARFTEBTIHINTVWEIDRIZRAFNZ YN FaTF 2D
720 T, hD4FOMBRBINTNSRENL SR FEREII, 2OHARREBEDLNTY
5. Lzt-T, ThORESEOMBEREZL LARE - TEXHCEELSHEVLS. BA
EOMRRBICONTRE, TOEFEORENPOSHMKINTELLEVLILD. UL LAEED
Z2LREOE L, BhEBEMRPFOT IHEEIN TV 5.

AARTIREWVHE, # 7=+ Semisulcospira bensoni (Philippi) 285 | hifiiEE & L, €7 XH=
Eriocheir japonicus (de Haan) 47 4= Potamon (Geothelphusa) dehaan White 73 & %5 2 o i
BELTIV2RTFNTYNAF a0 F 2y | BREIBDHTEEELONT . LT AHM
EIR (1939) FHEXBAREDR VI A = Sesarma (Sesarmaj intermedium de Haan T, @ x
RTFNZYNAF 29 Fav:B3RUEZA2erANVTE2RBL, ThEELF427 523
Rattus norvegicus albinus (Hatai) CE ZTHRBEAEE, FffitAt s A F29F29E LUTH
E Lt KEOFREERNEME LTI, X2 erh ) TORBENINCE, REOPEH
Va2RATNTYNAFaVF29D0ETNLDEMT, KROEEMSBELTHET L, &8
bF 5T 3. ‘

=, I¥FEANAF 29 F 29 RUOBEETNEMEOY I H =K, ZOXZkH)
THRMEIN, ThEEA 373X L5 a Felis catus Linnaeus {52 TRA EEBLDB,
FRiE LTRRENLHTH S (Kamo et al., 1961). OBk @ 15 BERNERE LT
3, AsErh ) TORBEHERICET S5 THREOEHTRRSENC EBBF EATH
3. $RRAOHERY 2 RAF VT Y AL FavF avDTHE DM, AFETA{EaD
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% (B{)115, 1957d, 1964a; Yokogawa et al., 1962). §75hb, AAELFAA* 2D F 20
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% (Ei, 19405 M, 19565 KM, 19632, b). —J, I ¥ ¥+ f*.9F 20BN TH
BEREFOIWAZAT B, COMKRORBRIETEEENANS X OFRAZA L0
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DELEINTVRL. UL LERMICIE, COMBHmRMBL A 37 5 X 3 THilIC BT EE R
UBFA LD 5 &S, ABROTHER L > THEMSTOEEE LTEMINDS 22 LBEDE
AoNB. PEDTEND, AAEITNAF a0 F a0 &I FE 4F29F 203, 0OF
b REICRIVET MR R TH 2 LRSS, 22T, CORRTRY EEAUMETO R
BN, AAET N AF a0 Fa90EIvFE 4F209F29D0FNBROAE A ) TH
BEZ, SOMICERESEL. COBEA, MEOMNE e U REomnERICED, YOk
IR EMOBNEET I ER L, IARFHOBOBAY OGS, COH» LR
BB 2RO BANTASHORAZMAD 2bDhE I pERE Lz, BT, 2h50
EERRERIC DD THRNB.

1) FFESNAFaDFa0ICLEEOBRSE _

AAECT N AF29F 29DALV®NVAYTET—NVTUVNLRE—, RAIZAFXI, A
FXI, THAFXL, "YHIRXI, 723X3, FPAX3, #4307 ixX3IBLUFvY
JAXICHEORG Lickch, Table 1 ITR UL DIC, THOSDLTORMITRILHD ALIL
Utz ZFDBBHELT~NVFUVNLARAE—, EXFZXI, "VHEXI, FTFAXIBIUH
ATJZXITOTINE100%, XIAXXI60%, THAXI50%, 7VI7 %A1 4%,
9 =4 X IBBOBICENMEETR L. ChoDEMICE T, 2TOMTAAE 5/ 4+
AYF 2 DRBMNHER IR, FUyI 73X TREKOBRBNE L BET LHITICH
ot 72 A X IBLADOTR, A4 T AF29F 20D E - TRIPIKIET T
BZHEEMBH LN, TNOOEE Ui BHICHBLTRDONLHRHIARR KR DELYTDH
3. bbb, MEMCRS22ZD, MBESBALTHIREZL, HECKREMELL, M
BT MBEDS A S, BUEMRPMBEROIERER Ute. EOKIKEEICK > TR E B
AHIMHBY O, TNoMBEE5ERNEEZISNS. U, RBHOHMILICA4E S
NAF 2T F 29 DRYETE S TIIEFREZPLICBR T 0.

T—IFUINLRY — Mesocricetus aurat/u;s'.

EECHRINA T VT /AL RE—BHDI B, FA4BKAA LT A F29F 290
A2 h Y TARIOES L C0ESORIEE Ut 2085, 10/35 8 (Nos. 1~4) Tk
EGL19E A H40H $iC, A 20ME 5 M (Nos. 5~8) TIZRYL14H 7 528 A KICATDFEEH
FET- L#c (Table 2). ST K - TH Lic I — W Frnnx gz —h b, A 661K R
X4, HADOEWERIZEE55% TH -7, BADBMBAL A, BN BXTITBTSH
b, B S BIKD KIS IC H e B42MWIRIS, MEMICHERE U T, —F, TicsAL
folikiz & R e, REMOEERLED SN, 7. LHL, RS HROL N
DB SN EMDS, BRDBIMICHEALTOZERMESHATHD. FFHIC S kD AK
£ BEEBRENAEHS O ER SN BEOKES & CRIBOH 4B %O b DT
SEHy 2.2x 1.1 mm, 19A% 4.1%x2.0mm, 26H % 4.8x24mm, 31H#% 5.9X2.9mm, 408 #%
7.8x34mm TH 7. THTFERDOHIFII6E BLUTEH O RKTREZ SNEh o1
7, 3lBBLU40R% (Fig. 1) KEMRIN AL TOMKTEREBLBRA LT, Ok
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Table 1. Summa'ry of experimental infections of Paragonimus ohirai in rodent hosts

No. of No. of Infection  Mature flukes
Host animals animals rate (produced
inoculated  infected (%) eges)
Suborder Myomorpha
Family Muridae
Subfamily Cricetinae
Mesocricelus )
auratus 8 8 100 Yes
Subfamily Microtinae .
Eothenomys )
smithii "5 3 60 . Yes
Subfamily Murinae
Apodemus )
argenteus 5 5 100 . Yes
Apodemus
speciosus ] 4 -2 50 - Yes
Mus musculus
wagneri var.albula 35 35 100 Yes
Rattus raltus 3 1 .33 Yes
Rattus norvegicus
norvegicus 6 6 100 Yes
Rattus norvegicus
albinus ) 13 . 13 100 Yes
Suborder Hystricomorpha
Family Caviidae
Subfami]y Caviinae

Cavia cobaya 9 4 44 Yes:

Table 2. Results of experimental infections of Mesocricetus auratus fed orally
with P. ohirai metacercariae

Animal Days No. of No. of No. of worms found in Animals
no. after metac. worms abdominal liver pleural died during
feeding fed recovered( %) cavity cavity observation

1 19 10 3(30) 1 2 Yes

2 24 10 4(40) o3 1 Yes

3 31 10 3(30) 2 1 Yes

4 " 40 10 3(30) 3 Yes

5 14 20 12(60) 12 Yes

6 26 20 16(80) 9 4 3 Yes

7 27 20 11(55) 9 2 " Yes

8 28 20 14(70) 6 6 2 Yes
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Figure 1. Adult of P. ohirai from Mesocricetus airatus, 40 days after
experimental infection per os (scale : 1mm).
A @ ventral sucker, D : vitelline duct, O : ovary, S:
oral sucker, T: testls, U : uterus, V: vitelline glands,
I: intestine, E :eggs.

AL AAET N AF a0 F a9l EBIT—NFVYALRAZ—TORORLETR, BERECT
5@M6%otﬂ,L%uXﬂLO%C&mMﬂéﬂn

Z I RARXZ Eothenomys smithii
RIAAXISHHICAF LI NAF2UTF a vwxatwﬁUTflﬂ&tbmm%D&
btécé,%T@mﬂmigﬂﬂb%Hfmmet.Chb@%mmjﬁ3m1mim&
AER 2B A & fps il LT R &, RKORMEEESI2TH o7, F1c
@%MTiWM@MMC%KLTWtL%i&bﬂT,M%CLﬂﬂ®K&§mbbﬂm#o
$-. L U3 Bk 0ZE A X 5 BOBESE IS SN, Flifici dinsmmsh
T, hEOEEIC L ZMBERDOIERLES NI, —J5, 2T R T A
E & NI -7 D, REDOKES SILLBbDEEALNS. BRI N BEDKES K
CHRIR, 10.EI1¥~ 1.0x 0.6 mm %l - 72 23, 30E‘11¥“C’Li 6.7% 3.0mm, 36 A %IC |3 8.4%3.7mm
f&ot.cnb@r%@oé,ma#cmﬂéntemmfuﬁm®¥uWLWm * 7236
A%D3EEATRERKOERABBH SN, REBAIZXAZXILBOTRFICHALD 5T L
MEVHTILEE I e, L .

b X% X3 Apodemus argenteus

FAESISAAF 2T F 2a9DAZ VA T@EEDE, €A XXIKROKE Lzt
6,ﬁf@ﬁ(wmhd)ﬁmﬂwﬂméwa%c%tbt(nwem,mmmg@%tbt
B 5, AEISMEAMRE SN, SUAOEIRKITFIEBETH ~/c. RKOHILBAL IS
FUMETH Y, FDS HD68.4%ICH 1 526 KIIMEEICERORETER s N T
Mbwmwwkbfwtrwiébn?,WMLmL ﬂ%m%bﬂmmqt.bﬁbmm%
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Table 3. Results of experimental infections of Apodemus argenteus fed orally with
P. ohirai metacercariae

Animal Days No. of ‘No. of No. of worms found in Animals
no. after metac.  worms abdominal pleural died during
feeding fed recovered( %) cavity cavity observation
1 15 20 10(50) 10 " Yes
2 20 20 15) 2 1 Yes
3 22 20 15(75) 9 6 Yes
4 30 20 6(30) 2 4 Yes
5 33 20 4(20) 3 1 Yes
KBOTREHOK ﬁ?ﬁf(ﬂi% I, AUMROPERICE ZETHHEE S L. BRI hAS

EKOKEB I CKIEOEHIEIZISHH 2.3%X 1.0 mm, _305@?( 6.5%2.5 mm, 33H % 6.9x3.1 mm
THofe. FERITEARDOSDTE6MEEDD b 3HEEKTHMBOLINNL SN, 33A%D
bOTREMSNAATILBNTEROEIFNBHED SN, COLSICE £ X L ICHKG: Li-
AAe I AFa0F 2avid, ROMEBICERELTRALTHE.

773*:{5 Apodemus speciosus

UHINLTHZAXIATUC, AFETAAF29F 29DA 2 &) T[T DEKO
WHCHE Lic b Th, 205 L0 2HHIRB O THEYEMNRKIL L, ThoDERERIZZFNFNSH
BRUBHRICHEC Lic, —F, KB 2BHDORCONTIHE, BY40BRICUIB ARSI, h
A RB 3N, ZOFEPMBICE N T BEDOFAK L BRERERINE, - 1-.
ULid U 2EADRE T /1 4 X L DOFEPIETREMOBENA SN, MKIE D IMEEHEA
LTz S LT, % 7 il o i e < M D8 Hs BRI, 2k 200 [ %6 oS BR 8
bt AR SN hkid, 258 %ICHET O RTIENakE & EEC 2 Bk, A4 @k
PR LT, 28R BRICIHE T DO b DO TIMEEIC 1| fitkd & O Mabsic 6 Bk, A3 7 Mk
BlEEEL TR I, LIchH->T, TAAXIRK BT 2 Dk D BIREIZFEHI3.8%TH -
foo TS D REK DR BIUIKIFOEHAMEII 258 % DS DTIE 3.9x1.9mm, 28A#% Tt
6.9x2.5 mm TH 7. 725 HRICHE S NI BIKDOFE PN B IIHTRD S 118D - 72 2%,
BHBDOLDOTIR 7 MADS B 2EADTFENICKBORPNASHL. LIEDX S, 44
ES A% 29F 20 DRINCK BT H 5 X 3 OMIMTE, BRIz SN ofe M, ik
3RO M i LT LT

INI B RXZE Mus musculus wagneri var. albula

M INA AV AAXAXIBEE 6 ~120ET D204 BIH, TNODFIKAZ LAY 75
&, 10fE, 20ff% & 509 2% RIS L (Tables 4~7). Z D #4558, 5 @5 H (Nos.
1~6) DRII25H 2 529 HKIC, F/ 105 (Nos. 7~17) TR 22A M 5298 %1, 204
%52 (Nos. 18~29) TIRI8A M 5358 11T, 50M@#% 5 (Nos. 30~35) =i3220 7 529H %
I, &TORMFEC Lic. RICKD, BT Lz Y A2 X35 5 EIE A7z ik Dk 13345
BET, €ORMKIRFEEI 5B TH 72, INOOREKDRBWAIIEEA, WERBL O
IS ET, & IR 3N REBEOD69% I8 1= 238 [k id, BOMEEICHEE LT -,
'znmm&mﬁfilmmmmﬁ%wcﬁxufﬁmsn(m.m,mm&Qﬁfulmw
PEOHMBMMICEA LT (No. 35). Lxvl, BEALDOROMMICREHK O BFEIS S
M, BHENIRS O CWCIHER DIERSBEE T, FHICLE < DRamEsRL S cok
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Table 4. Results of experimental infections of Mus muscubis wagneri var. albula fed
orally with 5 metacercariae each of P. ohirai

Animal Days No. of No. of worms foun‘d in Animals
no. after worms ahdominal . pleural died during
feeding recovered( %) cavity Ccavity observation

1 25 3(60) 1 2 Yes

2 26 3(60) IR 3 " Yes

3 26 2(40) 2 Yes

4 28 4(80) -3 1 Yes

5 28 3(60) 1 2 Yes

6 1 2 Yes

29 3(60)

Table 5. Results of experimental infections of Mus musculus wagneri var. albula fed
orally with 10 metacercariae each of P. ohirai

Animal Days No. of Nol of worms found in Animals

no. after worms abdominal 'ab(.lominal liver ‘pleural died during

feeding recovered(%)  cavity wall . cavity  observation
7 22 7(70) 6 : 1 Yes
23 5(50) 2 R 3 Yes
9 23 6(60) 3 3 Yes
10 24 8(80) 7 1 Yes
11 24 6(60) 3 3 Yes
12 24 9(90) 6 L 2 1 Yes
13 25 8(80) 5 -1 1 Yes
14 27 2(20) 2 ' Yes
15 29 8(80) 5 2 1 Yes
16 29 4(40) 2 : 2 Yes
17 29 3(30) , 3 Yes

Table 6. Results of experimental infections of Mus musculus wagneri var. albula fed
orally with 20 metacercariae each ﬁ)f P. ohirai

Animal Days No. of No. “of worms found in Animals
no. after worms abdominal , liver pleural died during
feeding recovered(%) cavity " cavity observation
18 18 14(70) 9 14 Yes
19 19 16(80) 11 "2 3 Yes
20 21 8(40) 6 2 Yes
21 21 15(75) 11 4 Yes
22 22 14(70) 6 5 3 Yes
23 23 18(90) 8 7 3 Yes
24 23 10(50) 7 2 1 Yes
25 25 14(70) 11 3 Yes
26 26 11(55) 8 B | 2 Yes
27 28 2(10) 1 1 Yes
28 30 2(10) 2 Yes
29 35 2(10) 2 Yes
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Table 7. Results of experimental infections of Mus musculus wagneri var. albula fed
orally with 50 metacercariae each of P. ohirai

Animal Days " Na. of No. of worms found in Animals
no. after worms abdominal liver pleural lung died during
feeding recovered(%) cavity cavity observation
30 22 11(22) n : Yes
3 22 9(18) 9 Yes
32 23 32(64) 23 8 1 Yes
33 27 38(76) ‘33 1 4 Yes
34 29 19(38) 16 1 2 Yes
35 . 29 26(52) 19 3 3 1 Yes

Table 8. Comparisons of size of P. ohirai obtained from Mus musculus wagneri var.
albula fed orally with various numbers of the metacercariae (in mm)

No. of Days Size of worms No. of worms
metac.. after with uterine eggs
fed feeding length width . . */ those examined
25 4.9 2.3 0/ 3
5 26 5.2 2.4 1/.4
29 5.8 2.3 2/ 3
22 4.1 2.1 0/ 7
23 4.3 2.1 0/1
10 24 2.4 2.0 0/23
27 4.9 2.1 1/ 2
29 5.0 2.3 5/10
18 3.0 1.6 0/14
19 3.6 1.7 0/16
21 4.2 1.8 0/23
22 4.6 1.8 0/14
' 23 4.0 2.2 - 0/28 .
20 25 4.6 2.0 1/12
26 5.1 2.8 3/11
28 6.1 2.8 2/ 2
30 6.9 2.9 2/ 2
35 5.1 2:4 2/ 2
22 4.2 1.9 0/20
56 23 4.3 2.2 0/32
27 4.2 2.1 0/38
29 4.8 2.3 0/45

S IEHIRETRIL, & IC0MREBHESTISEREHTAHASN, RHATHEHORKICE 2
BRYeDS R LIc A TE LD - 12,

X BN T 5 EREETE, FRICEALLBEKIZL2RAEINED 7208, 10EES
BT MK, 20MEREHTR24MAE, SOMREHTIIMEAMNER SN, 0@EBEBICEN
TEM SN MEER-DBESZ 2 o7, R JAMERIGERE LT Bk b 20ERE TR LE <
248k, DOTIOMRTHOISMEE, 5B LU 50 MBTBHO €N 0K O I B L
fo. TNODRBRBWDD B, S0MHES B TIRERG22A 1 529H iR S hic 135k DS 5
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Figure 2. P. ohirai obtained from Mus musculus wagnert var. albula fed orally with 5(A),

10(B), 20(C) and 50(1D) metacercariae cach, respectively (scale : Imm).
A : Mature worm 26 days after infection, B : Mature worm 29 days after

infection, C : Mature worm 26 days after infection, D : Immature worm
29 days after infection. : ! i

1B (82.2%) MERICERELTA SN, WiE~OBTIREYT 2 @il 24 Sht. ¥
gk 2 RBEEE, WINORBREORT AR Inis -1,

5

St Bk DOKEDS X CAKIEOFHRIE, oI FERDLI O RB R Table 8 1R
LBV THB. TNICK D EEMTORRICE SNFAEDOTERZ A 2 evh ) 750

L7
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WEPET 5.8 2.3 mm, 10fR5ET 5.0%2.3 mm, 50ERSRT 48x2.3mm T&H Y, 20
agﬁkgwf@maﬁabdﬁmmmm&ﬁ&wﬂmm%m@,@@&5%@&%@%
OEICHAE LTOL BANSOEINICS 7. T, TNODOBKICET 2FENRING,
)T 51, 10MfH L C20EEE B TIRGSA M S7ARICRIE S, kEMBEIIC
BkDRIMA S > Ne (Fig. 2A, B, C). Ui» LSO S B TIZ29AH%ICHE T b T ERICH
WAEHONT, TOREDEMLTLLSTH -7z (Fig. 2D). DX 5 IK50M@ G TG
S MERANERBEIRICH D, FERRPSRM S NP 2. THIZNERAY A4 X3
K LEBMOBREMNEE LT &ick - T, BEE (crowding effect) 8Bl bhicch &R
5ihb.

T RX I Rattus rattus .
PRENICZFED I A X, A4 TNAFa0F 29DAR2EH ) THETIER
45 Uiz, Chd DREERYPMOBRICEHR LIcE T hH, 20D B | BT TREDKTL,
2 fERDSIRICIE S M7 | O RBEBA» S R sh, RAOERERIDTHICII3BTH
otz iz, CORBERIEOIMICIRERE Lo2dh 2MHEBARD O, RIKBITRAER:
DHEME~BT L bDTH BT EMMONI. L LIRS 2EHDORTIE, Z Ok
BEDFARE BHERL2EDONT, YRR L, o T EMRMS . EIRX
2 ERDKRES X THKIBIX, £1Zh 56X3.3mm, 7.9x39mm ZHY, HWFhodikoF
ERICHERORIIMBE SN, COL D IKRREDENI v 2 XILBNTH, 4k
N F2DF 2 BER LD BT EMHREN, FEOMBIC RIS Bk S h.

Fj;ki‘i Rattus norvegicus

AAESTNAFaTF 20 DXE LAY TMEDE, 6B F74AX I ICKOEE L
Po. B0 % OEIRIC K - TSSEAA R S, Sk DENERTIE45.8%Th o1z, 0
S 554N R IEIRIC R 34, RO O 1 EEKZZGAIEICERE LTVhi., F7xx3
DI & N7 RIEMEIE, RI1BBD 2~5MTHYD, | WMOBTEEA I 2 BAD
FEMERT, ELIC3HEE, 4EEBIUS K, ¥5CEZOHDT6MEKDOEENED S
. TrBER XN BEOKER L OWERIE O EHEHAUEIR 84%x39mm T, R d3hics
TOMKDFENICEHO RIS S, —F, BRIROMMTREKDOFEAIE 2 B H
BT U, WEMEE SNERCED Ok, COLICFTAXIRCETE44E 5
A% 29F 27 OEPERTE, BEOMBICEHOMUBN L B IEAEE I N, Rki3HS
R L 2 7o

43329 RRXZ Rattus norvegicus albinus

HEENI LA 37 2 XIBEDO D B, TH Nos. 1~7) OFICIR 4 21 H Y 710/ T
(10{B$35-28), T/ 68 (Nos. 8~13) T3 209 > QUMIZSR) 2 FOH®E Lz, Thi
DORO S HI0ERESHD b DOTIREAERION» 5508 Kb 0, 20MER5BD b0 T K Y40
HRICRENR U, £OHE, FNENOE» 553 MKE L O 74@1IK, A5 127 BI{EHSEIX
XN, BEKOERKRTEL66.7%TH -7- (Table 9). 4 2k ) 7I0EBSBHCH T 3 0
HOEBRFICKTNT, AL EITNAF29F 290K 4 373X IEKNTOBTRERICD
WTlRN B, BEEI0A M H20BHICiEE S LT S X U s icie sk, &2 0 THcHEAL
TR e, L L, BEESIBEZRAT 2L 2TOBRKBNEADETE5E
T L, 350 LIMTRAMBIHDNIRICIER S - hEMANT, Fh4eF2BOHNNA S k.
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%7220 5B TS0 E BRI TORMMR SN, TN O DRIKE Y B ik DEIRE AL
RO I, Mk s X OMMTH D, Rl &N BIKD90.5%1C 57 567K HIEEPY
MBSO NI. RIEMNORERZOFNORRETS | Wb b 2 MEMRLEET, L
HOTR4MEMSED SN, F484 277X DK IR s IR I 1 HE B
D, 10fRSBT 2~ 40, 0K HT4~THTH >, REROMTFHICBRAKDFAIC
X A, & ICEYI0E A B3IE K C?mfﬁﬂt.bﬂb%DﬁWbWHﬁifku
B INA RO TREENT LN, WETEHRRICHE LTRb . —F, BR&EHh
fo ik Dk Ed K UkigIE, Table 10 R Uk D iC, X £ €rh ) TIOERESHTIII0BH%
M H50E HICH T THREICHAL, EHEIREY § 7%0.5 mm S 8.0x42mm ThH »7-.

7205 BCH W 2408 D HkiZ 7.3%3.0mm THotle. TNoDhik DFERTR
mgwﬁrma&c@&fi%m”&én,%BM%M@@T@M%fcnmwwbnt.i
1 HBORICEY BEMRKATE, 2TOBAOFENICHIMSRL SN, BEERBLTY
1z. i

Table 9. Results of expenmental infections of Raltu.r norvegicus albinus fed orally with
P. ohirai metacercariae

Animal No. of Days - No. of " No. of worms found in
no. metac. after worms abdominal liver pleural lungs cyst in
fed feeding  recovered(%)  cavity .. cavity lungs

1 10 10 6( 60) C4 2
2 10 15 6(60) - .- 6
3 10 20 6('60) - '1 . 5
4 10 31 9( 90) : 5 4
5 10 35 6( 60) ' 6
6 . 10 40 10(100) . 1 9
7 10 50 10(100) _ 10
8 20 40 15( 75) 1 14
9 20 40 - 14( 70) 1 13
10 20 40 10( 50) 1 9
11 20 40 9( 45) 2 1 6
12 20 40 12( 60) .. 1 11
13 20 40 14( 70) e 14

Table 10. Size and uterine eggs of P. ohirai Obtained from Rattus norvegicus albinus fed
orally with 10 metacercariae each ‘ '

Days No. of Size of worm_é (in mm) No. of worms

after worms < - with uterine eggs
feeding  examined length . 'vgi”d‘th / those examined

10 6 1.7 ' 0.5 0/ 6

15 6 2.2 Coora 0/ 6

20 6 45 B 2.0 : 0/ 6

31 9 6.3 2.8 5/ 6

35 6 6.3 ., 2.8 6/ 6

40 10 7.3 ' 3.0 10/ 10

50 10 8.0 ' 4.2 10 /10
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7_'9:) %X 2 Cavia cobaya .

R ENALT VU2 3 X 9D D B 4 ECRADRIL Le. Ud L, BB 5BTRBRKN
BHahnd, chnsoROFRPMBICEN TS, BEOEAKL ZHRECHEORBILEY
REDONED ot —F, BRF VI 73 XI055 | HEMEARIEE L, £0MkkiciE
LR ANERE LT R 2, O B B ORE &4 S . % 7o R Y40 B S ICER U
72 2B L TI08HZO 1 iKW TIR, HIFOH B TlhEICELED 6 ik & i ic ZEALT
Wiz Lk, A7 Ek, FBEOZNTRINEICGER LT 1 BESEnZhRb X

B
Figure 3. P. ohirai obtained from Cavia cobaya fed orally with the metacercariae (scale: 1 mm).

A : Immature worm 40 days after infection, B: Mature worm 94 days after
infection, G : Fully matured worm 108 days after infection.
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Nrc. LEB->T. 7YY 722X IREFDTH 9 MARDRENSE N T &9, ZDER
RPFEHS5%TH o, ERShAcBEKDKES L ORITIZEY40R#% 3.3x1.8mm, 94A#%
6.1x44mm, 108H % 7.2x5.0mm £l 7. FLFEARORIFZWOHKRO RETIRER
HaEhyg, TOLRMBEDORESEFYTIINL 72 (Fig. 3A). Uh LiEG 948 %D RIA TR
HED RIS (Fig. 3B), 27 108H%0bOTRERDOBINED S (Fig. 30) Bk i3 5
RUTO COESAA LT AFaVFaCBRLAT VY72 XILCENTR, &
KROFEENE LS BET WIS >7cH, COBELCEOTHREKIKAT 5 T EMBHRE
nic. LipL, ThooBgs vy 7 2 X 0NiTHE, REERLRESNEL L.

2) IPHFENAF2D9FaVCLEEORE

Table 11 ICRLALIIC. ¥ HF*nAFa9Fa0DALeNA)TE, T—MF A
ARZ =, EARRY, THAXY, "YHRRL, 724X, FTRRL, £437 %%
IBLUF YU A X UCHEORE L. ZORE, ThAX L UAOLTOURIBICEL
T, I¥HFNAF 29T 20 ICE BERHMRIL L. CNODEEDORGR G T~V T U/
LRB =, FTAZI, #4237 FXITI0%, ~7HFAX133%, X XX150%, 77
ARI3%, TV RXINIBOBICHET Uie, BEFEDOS BI v+ 4 +29F 2
DEMHED SNLBEER, 74X IBOI 74X, FTAXIBLULA a7 %X L,
BXUEAZXXY, FYIIRZRITHY, ToAFVYNLAE—ENYAFXITHE, 0T
N SRR IATS 7. %7 BB ICHE T LI T EATRD 5N, W SHIC T

Table 11. Summary of experimental infection of Paragonimus miyazakii in rodent hosts

No:' of No. of Infection Mature flukes

Host animals animals rate ( produced

ihoéulqted infected (%) eggs)

Suborder Myomorpha
Family Muridae
Subfamily Cricetinae

Mesocricelus . I ]

auratus 7 7 100 No

Subfamily Murinae

Apodemus

argenteus 2 50 Yes
Apodemus ’ l ‘

speciosus : 6 .« 0 0 —
Mus musculus N

wagneri var.albula 9 8 - 89 No
Raltus ratlus S 1 33 Yes
Ratlus norvegicus .

nervegicus 8 "8 100 l Yes
Rattus norvegicus .

albinus 9 . 9 100 Yes

Suborder Hystricomorpha
Family Caviidae
Subfamily Caviinae

Cavia cobaya R 17 Yes
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FAAFAVF 2 DRPICEBEZZ DN BDR, T—VFUNLRE—ENYAFX
THote. BICF P 72X ITHHEEFAMNED SN, BEELEREINE» 1. FE
ClleT—VF VAL RE—BEUAY H43X TR, BEKOBEAICE RO EAERENE
BWTHO, MO L nENRD SN, BEMRPHEORE CL ZMERDEREE L. L
S oT, CRODERNEEZLEREEZSNL. LT, A4 4F29F 290D
AERABIC, BOMT EICERBRIC DD TBENTO &L,

T—=ILFVINLZAY— Mesocricetus auratus

IV HFFEANLF2VFaDAZ LAY TR, THOT—VF UV ANLREZ—IC1LEHHLD
20T Lic & 25, 2T OMKkAKY3E h 536 H % ICHT L (Table 12). 5L U
T=NFUYNLRE =5, HRICE > TESNIBEKTAHBERTH D, TORMEIFE
BI7.9%TH »tc. T—nFranxg— (Nos. 1~6) k5 mk OB, EEs

Table 12. Results of experimental infections of Mesocricetus auratus fed orally with
20 metacercariae each of P. miyazakii

Animal Days No. of No. of worms found in Animals
no. aftgr worms abdominal pleural died during
{eeding recovered(%) cavity cavity observation

1 26 . 4(20) 3 1 Yes

2 26 - 1(5) 1 Yes

3 27 9(45) 3 6 Yes

4 27 6(30) 4 2 Yes

5 33 3(15) 3 Yes

6 36 2(10) 2 Yes

Figure 4. Immature P. miyazakii from Mesocricetus auratus,
33 days after infection per os (scale: 1mm).
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SUMETHD, FERS S ICHBATA L k4 B ohus 7. UL, Thdo
BRI R OFEAICK 2 ABRBEBEMED SN, 2R CMERDERNSL S, =
=T VNLR R — DI RPEE A & g, B E A ki 10 AR I, 15
%ﬁ%%mﬁ%bfwt.ﬁﬁéﬂtﬂ%@%ﬁ%&U%% DEMEL, 260 BLU27HEHD
HREKT 39X 15mm, 33E%DH DT 4.7x 1.9 mm (Fig. 47)", 36AEBDHDT 3.3x1.5mm T
Hote. UL LREKOTERICRAFSL AHENT, £MBE L HBRMWRAERETH -/
FERERL2DH »12. C@&imj—w?inA15—m,i?ﬁ#ﬂ%*:ﬁ%zﬁ@
BEGC K > TRPNICIEE Uic ko o, L%@&%imuéﬂ&ﬂam

E X XXI Apodemus argenteus

EXAXI 28HICS '\”T#—/Vf#— JF 2 ‘70Jx5142/1/7‘7')7f, 20MH 3 DR IDI# E- L56H
BRICROURERS 7. TOMKE, 1| HOROMIEH > | BHEHSERE L TRE SN, BEOK
QR 50%, SkOEGER2.5%TH 7. O hfkidthE 7.1 mm, (kif 3.4 mmT, FE
PICRERO RIIAED b, T BRRICB O TR T 0, NI IRIEE O 5
bR SN H, FHOBERWEINED 72, HHREAROWBERILTEST, Bk
X BEE RS BB S NIEH o7 "

v

7 HRX I Apodemus speciosus

IvYHFEr Al FavFa ¢®x5¢wﬁu7mM?o§,ﬁﬁ@?ﬁizimﬁu&ﬁb
BYS2B B UGS HBRICREHHR L. LAL, STFhOBKBOTH KB L£<EDEN
T BRI T B Ek S A SRS, »e. F i ROBMEEFEMICHE Lichs, Bk
DHEALL BREREBRINL,P 7. COEIRTAFXITR, I¥FF AFaY
F a vk BERYA RS LIS - 7. ‘

INYARXE Mus musculus wagneri var. albula

A2 ) TEFTOEIFHDO NV A XX RS Lic & C 5, BEOE (Nos. 1~8)
TREMKILL, €D DB 48 (Nos. 1~4) |3 FZY 308 H» 5 62R HICFELT L1 (Table 13).
BRI NI AV A XX I SI0EEMB AL SN, RAORREKIEEIE.THTH 7. BoN
FREDS b 4 BRI, ¥k Zn e LTRIESA, B2 1 Bk
FERICIEA LT (No. 5). BT L7 BT, & < e o HIBE & Pl O 5% 5 T

Table 13.  Results of experimental infections of Mus musculus wagneri var. albula
fed orally with 20 metacercariae each-of P. miyazakii

Animal Days No. of No. of'worms"found in Animals

no. after worms abdominal !iver pleural died during:

feeding recovered(%) cavity o cavity observation
1 30 3(15) B 3 Yes
2 42 5(25) e 5 Yes
3 49 2(10) 2 Yes
4 62 8(40) 1 7 Yes
5 65 3(15) - 1 2 No
6 65 6(30) 2 4 No
7 65 2(10) 1 1 No
8 65 1( 5) 1 No
9 65 0 No
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BY, FRCE02EEEIIREGHRICE-THREAEDBETAD SN, Ln U
AL TO e RIKRL RO RIT A SNED »f. B Sk BEOKE B X O kigiR
428 % 1.9x0.8mm, 49H #% 2.4x 1.1 mm, 62E % 2.5x1.0mm, 650 % 1.3x0.6mm T, &
KILRENT/NET, TOHAMEICIIE LOETNA S, $1bBEY428 0 5650 %D
AR P 113 S N BN DEAIZ65 B D 0.7x0.3mm, F/ HADSDI428% D 6.1x
40mm TEH 7. LHLBBLCBNTS, TOLMBEIRRETHD, FEN O RIFIE
Wohiihotz, BEDESK, A"V HAZXIMOAREINII P HFE N I+ 20 F 273,

ETRBRATEH » 7.

T RX 2 Rattus rattus ,

72AXIBBCIFYFENAF29F 29DAZ VA Y TMEDEZKORS L, K
658 BRICR DS AR A, %@%%,‘1E@Eﬂfw@f&ywmu3@{2&@5&{4:75%&311,
BUREIIFEE S5 BTH 7. TNSOHEKDS b, | BRI CERE, 2 @& EohE
BEPICRI SN, BB 2ED I w4 X3 KEOTH, ZOMEEXUHBICRE ST 5h
FERTH 7. Bohk 3EEREN2N 66X29mm, 7.8x3.3mm k¢ 9.9%3.5mm
Y, DTRLOBEDOFENICENTSEHOBRIIAED SN, REKIZRHA LT .

R7RX I Rattus norvegicus norvegicus (f501 - B - Z i, 1968¢)

YR NAF 2V FavDA LA ) TR, 18HHLDIOE~4BET 8D F 7 4 X
TICRO®E L, BRY208 5 5650 %ICRAE SR L TESh e BINE 12 F845.3% Th - 7=
(Table 14). 4u20 B #IC I3 NGRS CHEEE U T sk 72 0 S &, TS0 it e 3 L 7o
KB SNIEH 572 (No. 1). Uin L30B #ICI3 2 &M O hIEm AN, S @I S, ik
DINE~DBFTMRD St (No. 2). JEHICHRE L Tt Bk IZ208 %5 5 308 % ICE <,
50A % (No. 5) &5 36507 (No. 8) KELTHUBINSDREMBER XA, T 5
ICEAL TRk E LTI, 3K D20E BRI INIICT ELh -2, L L30ER
(No. 2) BXLU358# (No. 3) IHR SN ROFMICIE, HEDFACK ZEH QKL
BdoNI. —F, MEICHEE LT k3508 DIE65H % % T4 5h (Nos. 5~8), hIf
JEOERIAZS A% SBATS -7 BEOMRBICER SN/ HEBHKIE, 18O F7 2 X3
B0 1~5M8 (FHE3.4M0) <, | HO RBEREICEH F 2REKOTEKIT 0~ 4 Fk, LE2
B TH -1, '

Table 14. Results of experimental infections of Rattus norvegicus norvegicus fed orally
with P. miyazakii metacercariae

Animal Days No. of No. vbf No. of worms found in No. of

no. after metac. worms abdominal liver pleural cyst .in cysts in

feeding fed recovered(%)  cavity cavity lungs lungs

1 20 30 5(17) 2 3

2 30 40 12(30) 10 2 1

3 35 10 . 6(60) 6 3

4 45 10 6(60) 6 3

5 50 20 11(55) 1 1 9 3

6 . 58 20 12(60) 3 9 4

7 61 20 12(60) 1 11 5

8 65 20. 13(65) 2 1 10 5
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fui}

Bo N MK DK E B & CIKIEOFRIE & FE A RIORERIZ, Table 15 IIRLIE
BUTHD. THIKE - THKDHEES B &, BUSOH K ETIRBICK X < 125 HHER
LS, E0®RIZOPPESVENSE N, ERTENDEINSE RICHDTED-SN, B
B G PN T b h A B A fo. REMSE D HE5HRIC D » TR ORERE £ R A
LA, S8RKIKH I ZROEFEHICHIFAMDTHEEZ s, U LD I K FTXXIT
B, LY FEAAF 29T 20 R, BEOFBICBKS U REHRS L ORERICHEELT
T B C LB NT. : -

Table 15. Average measurements.of P. miyazakii experimentally obtained from
Rattus norvegicus norvegicus (in mm)

Days No. of Body Oral sucker 'Vpn‘tral‘» sucker - Ph‘arynx Eggs

after  worms = . in
feeding measured length width length width length width length width uterus

20 5 2.3 10 018 026 0.28 0.27 0.5 0.4 —
30 12 31 14 0.24 027 '0.31 028 0.4 0.25 —
35 6 35 1.7 0.23 0.36 0.4 039 0.18 0.34 —
5 6 53 2.4 0.26 043 051 0.49 0.25 031 +
50 11 6.0 2.2 0.29 0.49- 0.47 0.46 0.23 0.31 -+
58 12 5.3 2.6 0.42 0.54 050 052 0.28 0.27 +
61 12 4.6 24 034 041 0.47.050 027 031 -+

+

65 13 50 2.1 0.38 0.4? 0:48 0.50 0.28 0.28

& 445X 3 Rattus norvegicus albinus (k5 - B - Eig, 1968c)

A ar X3 90K, 1 b 0I10H~30MD * & 2 ) 7TaEBDERSE L, G200
D65 E BICHALIR U7z, ZOME, 2T o R B on, 2851k (FEERER
28.3%) D dkMELE S (Table 16). EUR &7z ik O RIBBOICE ST, 54237
FRUKPICET B I Y FE 4 %29 F 20 OBTREES B &, BEEED 503 FRE
AD BKAREAH20H 5 5650 OEIICH I > TRE SN, Fx, COMICTBTORLSLS
ﬁ&éﬂt.C@C&ﬂéi?%#ﬂ%#:ﬁfiﬁm,F4nyzxg@m%@gﬁmmw
i, I OENMBET AEMICHELOEELONE. —JF, Ml L T AR
#:30A % (No. 2) 75w S, FEMICHiTRETES S Sz, &G 508 LIFE ICi3 B

Table 16. Results of experimental infections. of R(litu_: norvegicus albinus fed orally with
P. miyazakii metacercariae :

Animal Days No. of No. of No. .of worms found in No. of
no. after metac. worms abdominal liver pleural cyst in cysts
feeding -fed recovered%)  cavity  ~ cavity lungs in lungs
1 20 30 2(7) 2
2 30 30 9(30) .52 1 1
3 35 10 4(40) 2 1 1 1
4 45 10 - 4(40) - - 22 1
5 50 20 5(25) RS - 2
6 58 20 6(30) 1 12 2 1
7 61 20 8(40) ’ ‘ 3 5 2
8 65 20 6(30) 1 5 4
9 65 20 735) - 1 2 4 2
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JERD S8 O BB T BHEIAICH 570, F1 442327 723 DIBICERShi- R
BEHL, BRAB0E»S565A%ICH T B (Nos. 2~9) 1HHHD 1 ~48 (FH1.8M) <
Hote. RIEME MBI OEERI 0O~ 3EEKT, BEMSLONBORBEES S -72.

A4 372X poER SN BREOHAEEFEREINORBRIIE, Table 17 (TR L
7EBOTHE. Thickd &, HY20HH» 5650 %IC REIZHRBICHEAL, RES0E%ICIE

Table 17.  Average measurements of P. miyazakii experimentally obtained from
Rattus norvegicus albinus (in mm)

Days No. of Body Oral sucker Ventral sucker Pharynx Eggs
after worms in

feeding measured length width length width length width length width uterus
20 2 2.0 09 0.17 0.23 0.26 0.31 0.14 0.13 -

30 9 2.4 1.2 0.20 0.29 0.30 0.29 0.19 0.26 —
35 4 3.4 1.6 0.23 0.38 047 0.47 0.31 0.35 —
45 4 3.9 1.7 0.27 0.46 0.3 0.37 0.30 035 —
50 5 42 2.0 0.31 049 047 045 0.23 0.33 -+
58 6 49 2.1 0.34 051 051 0.49 0.27 0.30 +
61 8 5.9 2.6 0.44 051 051 0.52 0.30 0.32 +
65 13 53 1.9 0.41 048 0.56 0.50 0.35 0.32 -+

FERNICRINL, Fo@Hs8H % (Fig. 5) I REEMAIC S R RE S 4, d@kid 3 Tic
EJL T T Epbns. RN SE S s B0 125 #ICE T 2 0% 6 X RO
MMEE, 69.2(50~80) x47.9(40~60)u TH »7c. F WYL 50H %0 5RO FEHRE % At
EChH, 65HHDMERICH D THRIPMRED S, BEERANDO PRIV A5k S 1L 7e.

AFigure 5. Adult of P. miyazakii from Rattus norvegicus albinus,
58 days after infection per os (scale: lmm).

-
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FUUHPRXE Cavia cobaya

IV FENAMF2UF 2 vobxat;uiy')?m@?‘o% gxug{'gént—;//yzx 6
FEDD b, BYSIEHICIHT L7 | AR TRYDERIL Uc. CORETHH TR 2 EKORE
AN ICHEEE LT R M SN, REBRBREALL o, TRBREBERICHBR ST VY
s 37X INVHETE, ZOFRICHEDOHEAILE 2 EEZ 5N EARMEMSED SN, Bk
REURT & 150 »7c. BAIWMEROT VY7 23X I4BDS B, 2HIENENSARBLY
37THHICHEL Lz, L LEBEBICH O TR BKICE 2RE B 5NY, ERRBWOLTA
V. 5 IC82E HIC I S TR 2 TICH T b, BB I ik Ik B RER SO0
¥, BRI LD ohe. BER SN 2K OKRES X CKIBOHAMER ZhEN 49X2S5
mm, 5.9x3.0mm THY, NFNOEEDERBE S BRI < 5 U TFE NI hnR
.

2. BEBREANORBRXIEIHY 7OHEEBHE

FBU &SI, BHEEHTOERMBEIBBICENT, AFEF AFavFavida—
WFEYNLARE—, RIRAFXI, EAZZY, THAXL, "VHAXI, 7=4xX3, F
THEY, FAIIAXIBEVTF VI 42X OLTICRELEL, Bk RASHRS .
LipL, ChODRMOS 572X IO/ w4 X, FTAXIBXUF4 372731
BOTOS, FHEONRBICHRIENEHS R &N, 155 RS o i i< I 5 B 5h
&, kRN L, T EREBRICEC L. ARICI ¥ F A A+ 20 F 20D
B e BN Td, BERAAONATR 7 4+ X IBOEHOMTHD, T— TV LA
B—BEUAYHAXIE, I¥FFAAF 29 F 20DRYICE T, BT T 5 K
WE SRt ©CTHEEOMBICRIERAED SN DHHAERET 5 bDELTH L4374
XA, ERRBEEMSED LNTEE LR ERETEL0ELTAYIAXIE, TN
ZRRIMICI DY, AFEFTAAFa0F avEivFENA£a0F 20DX L LMA
) 7 %O Nl IR LT, $%@Vﬁ©%f%ﬁ L.

1) FFESNAFaDF1008E )

INY N R X E Mus musculus wagneri var. albula .
AXETAAFavFavDAL D) TOBT2EAYHAXAXIOMRERCHEL, £
DEET Table 18 K/RLICEBDTH 5. %&hﬁ_zaf»1’9_40Elfi‘z&ﬂﬂ?&%ﬂiﬁbﬁ@éﬂf:@ﬂ
RIZFH48B T, 269MAMS R SN, B Y H XX I TR0 i BSEALT
mgEEL, i bimEss s itt. if:fwﬂi'}gé@i@if?‘:ffﬁ%‘?gbéi‘uﬂ')ﬂlﬁﬁ@ﬁﬂk%%bf%
t?éﬁiw%mént.mW@@%mgaﬁtmumeau%mﬁen,%@wmwm@
DBRDEENCH -7z

TH O Ml hs & AT IT U 2o ki, VMMH¢K1M«ﬁALTmL2M%z;UBH¢
KUMKL%bTDkZﬂ%QHJE?m4MWT,&MéﬂLL%%A@IS%K?gm#
>, it,cnbmmmwmmeoﬁAK;5m&mabnt.Lm M ~BT Lo h
RS B 18D » 7 B DI ,MK§m%éu?ﬁflmrﬁat.mwmmwﬁﬂbf
WD kI, VMmu¢m1m%%;0%H¢m1mm®mﬁ2MWT&at.bm £TOD
SR EIC B D T RBEFRR A SNk - .
HWéntL%®%ktW%,+¢WLWmowr®mm&£m,Twm19m%bt&$
DTH5. TRHOLBM2 A% OFHAEIZ 0.7xX0.2mm, 14A%KIC 23X09mm, 31HEIC
4.6%2.4mm T, EW@WE%&OW%@&%K%ﬁT%M@ﬁ&bht F R BRE%R23E &
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Table 18. Results of the experiments in which 20 metacercariae each of P. ohirai
were transplanted into the pleural cavity of Mus musculus wagneri var. albula

Days No. of No. of No. of ﬂ No. of
after  mice metac. worms No. of worms found in animals
trans- used used recovered abdominal liver pleural lungs  died during
plan. (%) cavity cavity observation
tation
2 3 60 45(75) 45 0/ 3
10 3 60 37(62) : 37 0/ 3
12 3 60 36(60) 2 34 0/ 3
14 4 80 49(60) 49 2/ 4
16 2 40 20(50) - -20 2/ 2
18 1 20 4(20) 4 1/ 1
20 2 40 26(65) 25 1 2/ 2
21 2 40 23(58) 23 1/ 2
22 1 20 3(15) 3 1/ 1
23 2 40 19(48) 2 16 1 2/ 2
27 1 20 3(15) 3 1/ 1
3t 1 20 2(10) 2 /1
35 1 20 1( 5) 1 1/ 1
40 2 40 1( 3) 1 0/ 2
Total 28 560 269(48) 2 2 263 2 14/ 28

Table 19. Development of P. ohirai transplanted into Mus musculus wagneri var. albula

Days after No. of Average and range No. of worms
transplan- worms © (in mm) with uterine
tation examined length width eggs (%)

2 ' 22 0.7(0.6-0:7) 0.2(0.2-0.2) 0

10 20 1.71.0-2.2)  0.6(0.3-1.0) 0

12 Co20 2.1(1.3-3.0) 0.8(0.6-1.0) 0

14 22 2.3(0.7-3.0) 0.9(0.7-1.2) 0

16 18 2.9(0.9-4.4) 1.1(0.5-1.6) 0

20 20 - . 3.3(2.0-3.7) 1.5(0.7-2.7) 0

23 11 2.9(1.8-3.9) 1.7(1.0-2.2) 0

31 4 4.6(3.9-5.3)  2.4(2.0-2.5) . 2(50)

TOMETE, READFERICHINIA BB &R, o7, UL L31BRICIZER S - 4
BERDS 5 2EETINDBRDON, "NV AXXIDHBICBREINIcA A E T A+ 29 F
2 VRIS IS - 7c.

543 RXRX I Rattus norvegicus albinus (§0 - i #, 1969)

PRI NIFA 37 A X I46BEDBERICA A L T AAF 29 F 29 DX R 2 H ) 7 20ME
TOEBREL, 2HLO0RRICEEHR L. ZOE, 707 AN B &h, Sk EI
FITFIGTIHBTH »1 (Table 20). _

B2 AH 510 #%OSKE, 2ThEiCERORETRE SN, LALI2ZALSI7TA%
i, RGO E 7 TFRICEA L TOR BABDF LIRS SN, & 5ICMMICEA LT
R H12A K SBD St o EmiclEmk o hiks Rl S ROFFICE, B4o%
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Table 20. Results of the experiments in which 20 metacercariae each of P. ohirai were
transplanted into the pleural cavity of Rattus norvegicus albinus

Days No. of No. of No. of No. of worms found in No. of

after  rats  metac. worms abdom- liver pleural lungs cyst cyst
trans- used used recovered  inal* . cavity in in
plan- (%) (%) cavity lungs lungs
tation :

2 4 80 49(61) 49

4 3 60 37(62) o,

6 4 80 61(76) " 61

8 3 60 49(82) U )

10 4 80 61(76) ot 8l

12 3 60 41(68) 2 38 1

14 4 80 66(83) 1 ' 61 4

15 3 60 43(72) 2 - 39 2

17 4 80 68(85) 1°1 57 3 6 2

20 3 60 46(77) -, 3% 2 5 2

25 3 60 - 52(87) : 21~ 31 11

30 3 60 54(90) 2 52 21

35 3 60 49(82) "1 2 46 13

40 2 40 31(78) D B | 30 13
Total 46 920 707(77) "5 3517 12 170 62

Am;a&@mn%@@ﬁﬁm&%nt.%mﬁﬁmﬁmfﬂménkmmwiém%«@ﬁ
Li-fBrkiz 128 %ical ik 2 Mk (4.9%), 148 % iceefEpkeh | Bk (1.5%), 15R#%1C43
ke 2 ik (4.7%), 17H#IC68MkD 2 ik (2.9%) T, T MABEBCTNOFICSE
WT DD 72, BAR20E, 250 F X 30 %O RTIRMERN, MP S & O BEEA» S
bk AR SN, TOMBZE b4 B O NG Kb IR INEP o7 208 H%OROM
%K%%bf&%ﬂtmmu,@ﬂéhtﬁ%%ﬂ@m3%ﬁ,wﬂﬁw%ntk%&iém
Motz LHL, Thd oML Tk ik 25 B #1040.4%, 30B#IC3.7% & £D
AU AME < 750, 0 BRI PI 0D K2 20 B #£1C10.995, 25 B $21259.6%, 30H #£1C94.4%
LRI U, S DIC3BEBLUB RO SDTR, 4 MKER & TOhkAh TR
P oBEon, MECEELTHbD’), EnEn 2@k 4.3%) XU 1K B.2%) T
Hoto. L U3SHEOEBRTRIEEICERE L Tz L BIAMSA Sh, ITFRIC S kD5 A
FBEERONABMISKERTD DN, R L4372 X 2 OlICE T B BIEHE ORI
LE62ET, 20D HO3AMILNIC, 0EEEMTER SN T . BEok i, ROM
BB SN A A E T A F a0 F avDA 2 enh ) T, WENTHE Bl %
718 5 72 Bk ORI A C R &, BEEICE T U TIFBICEA L T o BRI IER I
AVE A X .

—, COEBHTESN BkOFAMER Table 21 IKRLI LBV THB. T dDEE
BICESNTaKORERESES S &, hERMBHKIC 2.0 mm, 25EKIC 43mm T, O
B 2l PR A Ste. LpL, £DHI0AIC 5.2mm, 40HiC 6.0mm & R BWEP
PICTE 7. BH0EROHATRTFERNORMISECEDSNUM o/ L LIRICE Y
2 R OEEA A TS 72250 HD DT, BRINLIMERD S B4k (45.2%)
T, EROTENDIINED b, KOO RIEMPIC S R RM sh, Rk
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Table 21. Development of P. ohirai transplanted into Rattus norvegicus albinus

Days after . No. of Average and range . No. of worms
transplan- worms (in mm) with uterine
tation .examined length width egegs (%)

2. 20 0.6(0.4-0.7) 0.2(0.1-0.2) 0

6 20 1.0(0.8-1.1) 0.4(0.3-0.4) 0

10 27 1.1(0.7-1.4) 0.5(0.3-0.6) 0

14 43 1.7(1.3-2.3) 0.8(0.7-0.9) 0

15 17 1.9(1.5-2.6) 0.8(0.3-1.0) 0

17 19 1.9(1.5-2.6) 1.0(0.8-1.2) 0

20 34 2.1(1.3-2.8) 1.2(0.8-1.6) 0

25 31 4.3(1.8-5.7) 1.8(1.3-2.2) 14(45)

30 44 . 5.2(3.5-6.6) 2.6(2.1-4.1) 42(96)

40 30 6.0(3.0-8.1) 3.7(2.2-4.9) . 29(97)

MHERINS. TAOEHRBLUO0IRICH 5 REOFERNROELORPARED Sk,
CDEIICAZ AN TORMBEANDBREICEL >Td, A4 54 F29F 20RBKSH
KRB LA ENA S,

2) EVYHENAF29F2VOBME

INY P RZXZ Mus musculus wagneri var. albula
n?ﬁif¢®mr6°v$#ﬁ4¢ VFaTDAZ LAY TIOETOEBMEL, 3A
MOT0R HICREH R L7z, TOME, 2 TORMTRENED Sh, BkOERIEIIELE20%,
EBoni RIKIZAF6MIATSH 7 (Table 22). Zh 5O HK O BRHBALICE TNT, I+
YENAF 20 F 29 DBEARRICET 2BMIREED B &, IEEICE 22 3IFBIcEAL
T fifid, Rl S c BRREDI17.4%1CH 70 2 8K IETTH - 1o HRDKBAHIRD
Mol iclEsE LT R S, EEOMIBIC BRI ED S tid 7. THRDBIEEICHER LT
O BRI S BT 1A, 2085 2 ik, 40B# i LK, TORBIC Ik TH
7o FRFBICEAL TOZBAKGI08 8 | ik, 208 %IC 1k, 700811 ko 4E
STk TH 7. —F, "V HFX3 @M%TiL%@ﬁﬂKi%ﬁmﬂﬁmbbn,itm

Table 22. Results of the experiments in which 10 metacercariae each of P. miyazakii
were transplanted into the pleural cavity of Mus musculus wagneri var. albula

Days after No. of No. of No. of No. of worms found in No. of animals
transplan- mice metac. worms abdominal liver pleural died during
tation used used recovered(%) cavity cavity  observation
3 1 10 5(50) 5 0/ 1
5 3 30 5(17) 1 4 0/ 3
10 3 30 8(27) 1 7 0/ 3
19 2 20 1( 5) 1 0/ 2
21 4 40 8(20) 2 1 5 0/ 4
30 2 20 2(10) 2 1/ 2
40 3 30 7(23) 1 6 0/ 3
50 2 20 3(15) 3 0/ 2
70 3 30 7(23) 1 1 5 1/ 3
( 38 S 2/23

Total 23 230 46(20) 5 3
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WA QRN BE S ROFMTEARBEARD SN, LpLuBsA2envh )T
@@ﬁK&oTﬁC?éﬂ@@ﬁ( 30A %I | B X OT0H HIC I EABRDSONIICT &

. BRHS0R BITFET LR, KA 2 0 MEASBAL TE 2 LTk, E£470A%
@%@Ti,m&#&ﬂbt%mmbvmmm®aﬁbwﬁ®ﬁﬁﬁ Ay b, B &N
ik DERE BEOKIBRBM S BiC 0.7x0.4mm, 2[B#%Iic 0.8x0.5mm, 30H#%IC 1.9%
0.9 mm, 508 #%ic 0.7x0.4mm, 70A %ic 1.8X0.7mm T, ZOFHANEICRBAILKENMNS S
- (Table 23). F7 Bl &N kDS BRADMEKIZT0B #HD 6.5X2.0mm T, BR/HD
HDIRABED 05X03mm Th o7, LALERENRAZWVINOMKTS FERIC RN
DN ot COXIXNYAAXIDWEKBHINII ¥ FF /A F29F 20T
i, ERIh BEREDL7.4% m%r«@ﬁuf!ménr UL, COBEICHHESN
L FEANAF 2 F avid, BHE3ASSTOAOMICIEEAERT LISH 1.

Table 23. Development of P. miyazakii transplanted_ into Mus musculus wagneri var. albula

Days after No. of Average and range No. of worms

transplan- worms (in mm) o with uterine

tation examined length © <. ~ width eggs
3 6 0.7(0.6-0.8) -~ 0.4(0.3-0.4) 0/6
5 5 0.6(0.6-0.7) _ 0.4(0.3-0.4) 0/5
10 8 0.8(0.6-0.8) 0.4(0.3-0.4) 0/8
21 8 0.8(0.5-2.4)- ©  0.5(0.3-1.2) 0/8
30 2 1.9(1.8-2.0) 0.9(0.9-1.0) 0/2
40 7 1.3(0.9-2.3)" ~  0.6(0.5-1.3) 0/7
50 3 0.7(0.6-0.7) . 0.4(0.4-0.5) 0/3
70 7

1.8(0.6-6.5) _  0.7(0.4-2.0) 0/7

&£ XX I Rattus norvegicus albinus (Has!ﬁiguchi and Takei, 1971)

EEFA 205X QIR SNI S PP+ A% 29F 200X 2 h ) TIRED
BHIERA BT B2, BREFHROLR Cou\“ctﬁ,«\ & A1 (Table 24). BEH D #
5tth7WH*Km¢ém%ﬂébﬂ,%@&ﬂ@b%iﬁﬂﬂ®%wmt%®&¥ié
n5. COERICETZROMENOBTES R, £ LsR2MESERINENEALS -
}o. #hik, SEOBETIEOREAICREYE SN CDX S22 v vh ) TOREEE,
WBPEh s & AL L. BREK 6 MEOL DT, BRI X2 wrh ) TOEDS B, /A
%%ﬁ?52ﬁ®wnﬂﬂméﬂ BRI ETELS R 2 kSRR 3. NLEFET 5 AR
WKk > TRBERAB BT B &, 1R, S 9 BRH®R T TIE 0~6.7%, 125/H#% Tid18.8%,
mﬁ@méum%%&f@%ﬁ~%%@ﬁ@waﬂt.@uént(Xm&)xatWWUT
DAL, T AZrH Y TIRGEHBEZEDOSDOTIOEDS L 6 @I, T I4EBEEDOLDT
BEgHA2evh ) TOLTHETL, EHL2DOH 1.

DEWHL A2/ AR ICEG BRREBBICOVTERS. P FF /A% 20F 2005
A ) TIMET SEROBBERICHEE L ECA, 2TORTEREMNRI L. RS-
DOBEKIT I ~I10EAT, BH% ] BHd 5678 DENIEIIFEES1% TH -7 (Table 25).

* AR h ) TIRZOEBERBEABETHDLDN TS, PHBETHE Y7 =hoWD BEh
i, ZONABRABSOSDOTREDNATLED. LhL—BObOTR, CONENERESTZIDT, C
NOIDWTIHERANCCNEWE L. LES-THEM A 2evh ) TTR, 204£THARKEISTICK
S THEHLNTS.
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Table 24. Excystation of P. miyazakii metacercariae in the pleural cavity of Rattus
norvegicus albinus

Hrs. No. of No. of No. of Rate of
after rats " metac. cysts No. of cysts excystation
trans- used trans- recovered empty* encysted  per total cysts
plan- planted (%) recovered
tation - %) v

1 3 30 20(66.7) 0 20 0 -

3 3 30 23( 76.7) 0 23 0

6 3 30 . 30(100.0) 2 8 6.7

9 3 30 22(73.3) 0 . 22 0

12 2 20 16 ( 80.0) 3 13 18.8

24 3 30 25( 83.3) 14 1 - 56.0

48 3 30 10( 33.3) 5 5 50.0

9% 3 30 15( 50.0) 5 10 ** 33.3
144 3 30 28(

93.3) 14 14 *** 50.0

*Numbers of empty cysts mean those of excysted larvae.
**Including six dead encysted metacercariae.
***All were dead.

Table 25.  Results of the experiments in which 10 metacercariae each of P. miyazakii
were transplanted into pleural cavity of Rattus norvegicus albinus

Days after No. of No. of No. of worms found in
transplan-  metac. worms abdominal abdominal liver pleural lungs cyst
tation used recovered(%) cavity wall cavity in lungs
1 30 7(23) 2 5
2. 30 5(17) 5
4 30 5(17) ‘ 4 1
6 30 14(47) 2 2 8 2
9 30 9(30) 2 6 1
11 30 9(30) 1 1 4 3
13 30 5(17) 4 1
16 30 8(27) 2 1 5
18 30 5(17) 1 4
20 30 4(13) 2 2
25 30 9(30) -4 4 1
30 30 7(23)» 1 4 2
47 30 7(25) : 7
55 30 13(43) 1 12
65 20 . 18(90) 2 16
67 30 19(63) 1 1 17

Total 470 144(31) 15 4 38° 32 1 54

B 1 BRICIRE She 7TEADS 5, 2 EEKMSROWEICERL T, %726 BBiCi3
V4EAD 5 B IR IR IS, %7 2R R BICEA L iREETRE S h i Bl
6 B 2 D25 BRICIZ, KBS DERIIED SIEHE (RS & OB N ~DEA %S 1)
CBTLE. Ch oDl S IEEABT L fkid, B S Bk O 66.7~100% ic
B ALK, i COMICKED SEUR S 7:53MkD S 5, 38M@E& (71.1%) QRO
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FAL TV, BAES0E RICRE Sht 7EHEO 55 | KT IFRICEAL, 4 EKEE
B R, E700%5 2 MKNRO RIEEICED Shc. £ O%RTHE D S67HICIE | ik
B ST H S & O RBEMPICH Dhte. T MgicE o 5 RIEESMHEO 5 516/ (64%)
@AM, £LTIM (36%) BEMICERIN TV DEDOXI L4 372X 1 Ol
RNTHRBELI S ¥ ENAF 20 F 29id, TORBAMBINED SMEE~BITL, FHER
BEEBHNICEALL DS, BORE~BT, MR RIEEERL 7.
BonRKOFHRIE & FENRIIOAMIZ Table 26 KWRLA LBV TH S Bk 6 A
O hkDOKE B LU KIEIR 1.0x05mm TH o7chs, 250 ikt 2.1x0.9mm, 658 % iCid
46x23mm EREICHWA LY. $LREKOTFENICEY 3 RIPERES S &, BH4TEED
HATRIADBEDONT, S5EHRICB SN IMAD S 5 1 BETHD TRIPHS S,
ébc&a%wéwrimﬁ%®954m%f%EWE%m Ao, HKBREICHRAL D
2H -7

Table 26. Development of P. miyazakii transplanted into Rattus norvegicus albinus

Days after No. of . Average - and range No. of worms
transplan- worms © (in mm) with uterine
tation examined length - width eggs (%)

6 12 1.0(0.8-1:3) . 0.5(0.4-0.6) 0

9 9 0.8(0.3-1.4) * 0.5(0.4-0.7) 0

11 9 1.1(0.9-1.9) 0.5(0.4-0.7) 0

13 5 1.7(1.0-2.1) 0.8(0.5-0.9) 0

16 8 1.8(1.0-2.0)  0.7(0.4-0.9) 0

18 5 1.6(1.1-2.5) 0.8(0.5-1.3) 0

20 4 2.0(1.3-2.7)  0.9(0.6-1.2) 0

25 6 2.1(1.7-2.4) 10.9(0.6-1.1) 0

30 6 2.0(1.5-2.3) 1.3(0.8-1.7) 0

-47 6 3.9(2.4-5.6) - 2.3(1.8-2.9) 0

55 9 3.9(3.3-4.9) 2.4(1.6-3.5) {1

65 13 4. 7) 4(31

emy&m 2.3(1.7-2.7

3. BWRAAIEILHYZOBAMNBEBESLCREBE

PLEICERARIAAE T A4 F 20 F 20 R I vF 2 d £ 20 F 20 iCk HROMEHHY:
@M%W«@@ﬁ@ﬁfu,77$ziﬁ®mﬁmﬁnf,%nemmzmmmmm@ﬁmm
Shie. EOBRICCORIEMAICIZAT 2 BRSO HRAAEAE L T o, I i i R
OREATRTICOPPDOT, RIEMPAICHS 2MEEL EMBED SN BRI, ZOETPNM
i B B PRGBS FE D s O BBRER .

ZCTAAET A F 29 F 29H50E1 YHEEALE AT 2 vwmﬁmﬁmsz,
EEOMBICRBER-SER SN AL D, COBACRBORLENIRE > D, HEDL%E
WIS 3o b ICERERS 7. HRERE LTR, BOMEHBEICE D TREESED Sk
s 22X IBORBEARETAODOELTEA 27 3+ XI %R, CORICIEDOAZ v h
)T AROEE Uiz, $feA A I A %a a%;vwowrm £4 35 %X TOHBK
“&@ﬁka@C$%®ﬁf@%ﬁmfuwm&bném&Db%ﬂét %, REHICEE
R L. ’

—%, BEOMMICE Y 3 RIERMEOBAICE > TRIRBRS N, REMOBRKICK
S TRINMBERENTOOHENS EMAEINE. COERERHTBLDIC, A4E TN
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A%29F 203 XHFENAX29F 29DA8 LN H)TE, ENThIET 25427
FXICROBE L, BENMKRORABEICE 2 REHBRL, £ORPAICET 2 HIBOR
LRI DNTHRE LDT, ThHDEBRERICONTENS. '

1) 430X IICHF DB

FHFESNAF29F 29 Paragonimus ohirai (Hashiguchi, Takei and Miyazaki, 1969)
FA 372 XITMTERA A C T AFa0F 29D 8w AY T LETDE, BOKRSL
5 AR BICHREHBRLILLCAH, BFOBPERE L P REDOEMREIIFEEE8.8%TH -
7o (Table 27). @&4e5 B 520 F o Rk IERE, B & O ME» S Bl she. —F,
258 %O RAEATHEHMEICERE L T BEBSEID TED 541, 308 LIEIH FTichliah
BKTE, 202 THEEOMMBIC RBM AR T 5 < &1 IR L T/, F g
Mo 5 BRI 2K, 10BH%IC 2MEEK, 17TAHICSEK, 25H%IC | AL TRY X
N, SSICHBICHEAL TOEERBEEI08» 5208 %A LN, ITIZ20A% L2508
BOBDOIKBNTRBHFEARKNED SNl BEIOAPOBAKRDOBES [ 37X XLk
Wi, ITHOREMNZEALORTRE N, SR MBTREEDOFAICE B HIMEEAREE
Yeit20H » H90H D BIHITh e » TR b7,

Table 27. . Experimental infections of Rattus norvegicus albinus fed orally with a
single metacercaria of P. ohirai

Days No. of ~ No. of No. of worms found in " No. of
after rats rats abdominal liver lungs pleural cysts in
feeding used infected(%) cavity cavity lungs
5 4 2( 50) 2 0
10 8 3( 38) . 2 1 0
14 8 5( 63) 5 0
17 8 5( 63) 3 2 0
20 8 6( 75) 5 1 0
25 5 3( 60) 1 1 1 0
30 3 3(100) 3 0
33 3 2( 67) 2 0
35 4 3(.75) 3 0
38 9 5( 56) 5 0
42 4 3( 75). 3 0
60 4 4(100) 4 0
70 3 3(100) 3 0
84 3 3(100) 3 0
90 3 3(100) 3 0
Total 77 53( 69) 8 13 2 30 0

R & 7o A D E RIE & T PR IO @A RIIL Table 28 IR L1 EH D TH B, B
WHBRICE SN RATIE, 2OKE BIUCKRIIEIR 1.8X09mm TH o748, 20BHDHD
TREESRENALSN, ZOHAME 5.1x15mm T, L{REKER BT 3 EANELL
St FD%, BKIBKREBICKEL L5 T0EAS0BBEDEDTIL 6.6~9.2 mmx2.5~4.4
mm Zfll o7 FRFENENI08 % ETICEONLRKTR AL SNEH -70h, 258%
DHDTEIMADD b 1EETINDSFTDTRED SN, X HII0AHKICE SN 3 kS
QAT HFENLBL N, Lk, BMEBINLMAEKTE, 2TKBWTEHOTFEANDRR
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Table 28. Development of P. ohirai in Rattus norvegicus albinus infected with a
single metacercaria each '

Days No. of . Average body size and range No. of worms
after worms (in - ﬁ1m) with uterine
feeding examined length ) width . eggs (%)
10 2 1.8(1.3-2.3) 0.9(0.7-1.1) 0
14 4 1.9(1.7-2.1) 0.9(0,8-1.0) 0
17 3 2.3(2.0-2.6) . 1.1{1.0-1.1) 0
20 5 5.1(4.6-5.1) ~ 1.5(1.3-1.6) 0
25 3 5.1(4.7-5.5) 1.9(1.8-1.9) 1( 33)
30 3 6.5(6.5-6.6)  2.0(2.0-2.1) 2( 67)
33 2 6.7(6.5-6.8) 3.9(3.7-4.0) 2(100)
35 3 6.4(6.1-6.7) 3.0(2.9-3.1) 3(100)
42 3 7.0(6.6-7.2) 3.9(3.9-4.0) 3(100)
60 4 8.5(8.0-9.2) 3.5(2.5-4.0) . 4(100)
70 2 8.2(7.7-8.7) 3.7(3.6-3.7) 2(100)
84 3 7.2(6.6-8.2) . 3.8(3.8-4.4) 3(100)
90 3 8.1(6.8-8.8) 4.1(3.8-4.4) 3(100)

Figure 6. Adult of P. ohirai from Rattu.s norvegicus albinus, 42 days
after smgle-worm mfectlon per os (scale: 1 mm).

AR bt (Fig. 6). ~ﬁ,mﬁ@%msmt%enk$wwowr,%@@ﬁ@m%wm
UMK SE (seminal vesicle), SPMik & O RSB A% Lo, £HITK B & FiH TREF B A8
(Fig. 7A), $ 7B TERIRFIEERAM (Fig. 7B) MAT, KR EHOBFHERLTL
EmEshc (Fig. 70).

BB AT B O TE S P O B RS S &:,t, Tabl_e‘29 &Cﬂ?bt&iﬂ)'&%%- +1ubb



B & BTG sh D5 B2k bk BRI B4 B W b s  GREOD 59

HM¥H4EDI8MHEK (Nos. 1~18) hLoBon/cREEZNFNERLLECA, DD B I13H
tk (Nos. 1,2, 5,6, 7, 8, 10, 12, 14, 15, 16, 17, 18) ;5B lic BT 5V U v A
JERkh A b (Fig. 8A), ZDIEREIZ 0~4.40%Th -1, T HESELL-TEONT
HIAD L 7 v VY A/NEALT BHICH D (Fig. 8B), ZDEHIIE RO Thic LKL T
RIEFRT, B OBET 2HEICH -7, —F, FRELTHFA 277X A4 T
A% 29F2a9Dx5n ) TIOMTOERORE L, SohihPORETRILATL F
v YU LERBED b (Fig. 8C), £ OIEMERII55.23~94.33%Tdh -7 (Table 29). oD

Figure 7. Sectioned P. ohirai from single-worm infection, 35 days after. All preparations hematoxylin
and eosin. Active spermatogenesis and ovogenesis seen in the testis and ovary, respectively.
A : Spermatozoa! (arrow) in the testis X700, B: Ova (arrow) in the ovary X700, C:
Sperms (arrow) within the seminal receptacle x 700.
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Figure 8. Eggs of P. ohirai contaihi_ng miracidia (arrows).
A : Egg from single-worm infection containing motile miracidium  x 1000,
B : Egg from single-worm infection containing dwarfl miracidium x 1000,
C : Eggs from multiple-worm infection containing motile miracidia x400.
Table 29. Experimental incubations of P. ohirai eggs obtained from the albino
rats fed orally with a single metacercaria each and from those fed
with 30 metacercariae each s

Worm No. of Days- Temp. of No. ‘of No. of eggs -
no. metac. after incubation ‘egUs” containing
fed feeding (TC) - examined miracidia (%)

1 1 84 27 - 1009 14(1.39)
2 1 84 27 C929 3(0.32)
3 1 84 7 267 0
4 1 42 28 . 54 0
5 1 2 28 .. 625 10(1.60)
6 1 42 28 - 565 13(2.30)
7 1 42 28 : 8 . . . 20240
8 1 42 28 .. 1051 : 4(0.04)
9 1 42 28 .50 0
10 1 42 28 182 . 3(0.16)
11 1 42 28 4 0
12 1 42 R . 591 26(4.40)
13 1 42 28 o 90 0
14 1 38 30 931 16(1.72)
15 1 38 30 . 484 1(0.21)
16 1 38 30 " 227 2(0.88)
17 1 38 30 t. 890 1(0.11)
18 1 38 30 1010 ‘ 3(0.30)
19 30 60 A 900 849(94. 33)
20 30 38 30 . . 2 172(63. 24)
21 30 38 30 K 531 419(78.91)
22 30 38 30 ¢ - 433 377(87.07)
23 30 38 30 ©373 206 (55. 23)

24 30 38 ° 30 o, 818 519(63. 45)
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K OICHBURY: (Nos. 1~18) T2 1 7 v Yoo JBREN, #HKFLE (Nos. 19~24) To Z
NICHERLTELUCBWZ &Sk, '

SPHENLFLIOFY Paragonimus miyazakii .

LA a7 FZZXINFERI ¥ HFF N4 F 29 F 29042 wnH )T BT OERORS L,
RY6SE B X UI0HBRICLETOREHB L. 20RKE, 128F&EBE SN REKORIREL XU
HEDRYKIIOS.2%6TH - 1o, BRI REKDS BMBICEAL T DI 1 BEKT,
BAIEEDS b5 Bk ENEC, $76 kA icEs L TRE Sh, BEOMBIC
ABEERILCBDONUP o7, LA UITMTREAKOFAIE 5 FH OB MM ED o1,
MRS 13 Sk 1C & THEME SN BB R DL RY & RIARM SN, —F, BY%65H B&
VTR ZRB LALLM 22 3 X IOKTIR, 1EXFEOTREKDEAIIE 5 BEMHEH
D oNfH, RS OBIBEONFMICE T 2HETBEE L >2d -k,

EMR Ihrc Bk O EE B XU KB O FEE M, EE65H %IC 7.0x3.8 mm, 708 #iC
55x3.1mm THy, FENRMPBER SN2 TOBEKTEE s (Fig. 9A). Thoo
BKE ) MBI L, BE 28°C ORI AT 24 EE L THRIN & B s, KIS D
RIC L BEEIIEIZ15~5T, £\ b DT E 113459 T, —RICE O RIPFI LSO
T »7z. T ODORIPOMILEERERA (27°C), /B 405 208 IC BRI 7 ¥
Y LEREBE LD, £ToREk (124K) »S5ESNRIICENTEORRERIROT
# -1 (Fig. 9B). ‘

. Figurc 9. P. miyazakii parasitic in an albino rat.
A : Oviferous uterus from single-worm infection.  Numerous eggs (arrow) seen
in the uterus % 70, B : Immotile eggs from single-worm infection x 400

9 FAAIRXICHTIREABRE |
AAETHIAF 29 F a0 EIFTFFNAF20F 20D ZNENCET 2 BERRETHE,
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@E@W%CQﬁWﬁ%&énmwcéwmﬂént'%Cf%it7n4#nﬁ%;¢&i
YHFEANAF20F 20 DFEAE | Y2, ﬁmmm%ééﬁt%a,ﬂﬁ@ﬁmménam
EODPRE L. T8bbAA T A F 20 FadEIvFE 4Fa0FavDAE kN
BT E, ENEFN LETO0BEOL A 32 % X T ICEBHCRORE L, B65H 8L U708
BRICLTOEEEHB U (Table 30). EEICAO LN INLDORDS B, 98 (Nos. 2, 3,

Table 30. Results of experimental mixed P. ohirai and P. miyazakii infections
of the albino rats fed orally with a smg]c meétacercaria each of the
both species of the lung flukes

Animal Days Infection No. and species of worms found in No. of Total no.

no. after with both lungs pleural cyst  in cysts* of worms
. feeding  species cavity - lungs recovered
1 65 No 1(P.o) 1
-2 65 Yes 1{P.o)** 1P.m) 1 )
3 65 Yes HP.o)* 1P.m) 1 2
4 65 No 1(P.o) ‘ 1
5 65 No B : 0
6 65 Yes P.o)**  1(P.m) 1 2
7 65 No A P.o) 1
8 65 Yes o 2AP.o; Pm) 1 2
9 65 No . 0
10 65 Yes 1(P.0) 1% 1
11 70 Yes - 2AP.o; P.m) -1 P
12 70 No T 0
13 70 No ) 0
14 70 Yes e 1{P.m) 1 R 1
15 70 No S ‘ ' 0
16 70 Yes B 1(P.m) 1 *x 1
17 70 Yes B . UP.m) ] *** 1
18 70 No - 1 P.o) 1
19 70 No ' 0
20 70 No 0

*The cysts appear to be formed by the worms of both specncs.
**The worms seem to get free of the cyst.
***Another worm was not recovered.

6, 8, 10, 11, 14, 16, 17) OBONGETRIEROMIK RICK - TR S 17 MAIH 73 s TR A3
B oh (Fig 10A), 205555 (Nos. 2, 3, 6, 8, 11) ORTRED hik H ER Sh,
#2483 (Nos. 10, 14, 16, 17) TR ELOh—FOHED hik 720 58 B &t (Table 30).
THLLHED S PDOMD 5> B, 28 (Nos. 8, 1) TRIBIEMPYICTIRD hikh s oh (Fig.
10B, C), 38§ (Nos. 2, 3, 6) TIZREEMAICI ¥ ¥ F A+ 29F 2y, ABHICHAE S
S F 2w F 2w BEB SR, —F, REOR4BEOS B, 38 (Nos. 14, 16, 17) T3
WRENIC Y HFE A+ 29Fay, 1E No. 10) T3 RTEN P ICE A du ik s 73 < JREIC &
FeInAFavFaoBRBHoN. Tho 43 (Nos 10, 14, 16, 17) o { T, WIh
KB NTHBEEOMBIC REEAER SN CEMmD, A E T A+ 20 F a0 & vHE
NAF 2V F 2 OMFICE BREEMRLLICGDEEA SN S, Lot - TREMR O R KT
BRI, BT FBOBBICEALLODEBDNRS. [ilRiCBRINZ 9BOR
WED S b 4 BMRAMIC, 5 ERENICERE S0, s ks iR 5 Bk, ZRBic2E
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Figure 10. Mixed P. ohirai and P. miyazakii infection.

~ A ! Lung of an albino rat containing worm-cyst (arrow) produced by the worms of both
species X44, B . Matured P. ohirai {rom the cyst (scale: 1mm),

. C : Matured P. miya-
zakii from the same cyst (scale: 1 mm),

63



64 BRI 20 Y 3%

KTH o1, BEREEHNA ‘,Dﬂfiipoflﬁilliﬁ (NOS- 1, 4, 5,7, 9, 12, 13, 15, 18, 19, 20)
®5B,$Wmé<@ﬂénf,&t%%%mﬁﬁéﬁb%nmbek%@%@éwu7@
(Nos. 5, 9, 12, 13, 15, 19, 20), &% 50— OROMRHRICE » T RYEMBRIL L D3 4
B (Nos. 1,4, 7, 18) THote. Lihi-TEIKS N RKD BEIZISEK, D5 BA A
S5 A% 20F 20 BI0MBE, ¥ F+ A fa0F 20 BBEATHY, BEKOERER
WZOME R T0%, BBEDENTOBTE 1. BoNrBEKBETRETS b, ¥
PENAF 2T F a vmw%ﬁuk%ﬁmﬁﬂ,gw@@rmmmr&at.ikm@mxé
Wiﬂ&ﬂbL%ﬂm&ﬂéanMﬂbwbntimmowf HINOMLER ARSI &
25, WIFNOFEILE T HMIERBHBEF L DA ERABICENEAIIKCS -7c. THbbEA
AETAAX a0 F 20 TREEEPSEONLEIPOIT v U Y LBKREIZ 0~1.12%, 3
YHFENAF 20 F 2 TREEEDPSEONLBPOERROTHE 0B TH 7%

v. % . =
1. FFAESISNAF21DFo20EKUI '\"*f-f-l\'f:r-: DF 2 'jmﬁuaﬁii&ﬁ%(uotéﬁa.
HOBZH

memﬁﬁéﬁmE%ﬂﬁ@mvwflﬁmmmmﬁézé,mxmzﬁaﬁﬁm%vm
PURBEE B EBEMORIGEE LT, $hREORECETRE L O REOERELE, £&
UCTHERDOMOEEICH T HMAERE LT, TORIMELOABILENTES. -75,
B ARR OTIC DO TR T3t 4 % ¥ gum?m&%atwmm QRGO RE RTINS
5T LISHET, C®%é,$%®&m#MNénni Z O INGE th o I8 7E F suitable
host TH v, EEHTHIR I L TRIMEBTEENALS. LALHERRATCOXS I
FHEICE > TRZ OB LR T 2 ICRBEMSS. $LBEL RO, THEbb
ZOWAPREED H =2 WA T 20ED, KX > Tl B URZHIEH 55, BED
%%waw&mﬁCt%%iéné.%CT%%,mLM%tMWi@M% MmBEREEL
T, EREEBRAONT &, AERAAEIFNAF 29 F 2a9EI¥FE A FaFa
VEMNT, BEORETERREERS, BEOTNS 5 W EENERD S, AR
BICHT BRSO BNEH L. g,g,fa@/}ﬁ pcij(,\’cm Ellerman and Morrison-Scott
(WM)itE%qMﬁﬁcowrmt&bf?m(mw)3;0 m(ww)ziﬁmb
7.

B SN ERDOS B, 7V Vs » X R OREER m D EERICY =T 7 Vil B
Hystricomorpha, & v 2 7 % X 1§} Cavudae, F v Yy X AR Caviinae &L, fth @ i
AMM&immbﬂHrMUszCT%%@T%%”C@EMIKW%QT,m%ﬁu&&
AL LS. &D@W@M&mffzz~%ﬂh®mmmamwb T—WF VY INLAR R
— 3 A X I H Muridae, & x4 3 X 2 i} Cucetlnac DHEDOTHBH. AIRAFAIRFAXIH,
nﬂﬁXﬁmmewmcCmﬁb,&D®Mﬁmm?n@zz £, &% 3 Hif} Murinae
OHYMTH L., INOAXINHORBEOI L, BROLDELT e A 2 XIBLUTHAX
\mTﬁzz\mAmMm:K ﬁtﬁvzx\,b7zz BLU XA a2 72X =%

1@ Rattus itz h ENBL T 5. &(K/43721 BF72XI0HR & XN, W

N&ﬁﬂb’)fﬂhfk BREICE WTIRE S ICRR U 5. %X I HRHCET 2 REOUMAT, &
%ﬂ)%ﬁt%ﬂﬂﬂi FTAXIT, TODI ﬂ?’»lrh'b(_LUD’J‘ 2HEETH B N =HEMAT Z &
AR S 34505 (FIES, 1959a, b; TEB,W”%M TN TAX IR TICH

2“':7/\4% 7F a W‘Pﬂﬁﬁzi‘ﬁ‘t7/\ff=f- Y9F a ﬁ@H?Jxﬁﬁﬁﬂitbfiﬁtbén'clﬂ
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% (EW - @, 19525 —@ 5, 1960 ; B, 1964). (ORI EHEMBET, H=8EHl
BTECERREHLIENLDEZELLONSE. LA LIS (1957¢) KKk »T, ~E 41 X3
WHR®O/ 2 5 X3 Microtus montebelli (Milne-Edwards) 7%, A4k 7 4 F a0 F 20 DHR
BEEELUTHEISNTOECESLD, AIZARXY, EXXXL, THXXIBLUI 74
X ICHE DT H MR RER DT R RE MO ERO AR, BT, #4757 M 4Fa9F a
TEIVYFEANLF 2V F 2V ICKZRMTOERERICOVTHELET 5.

1) HRbcKIBREORPEL A OBEINE . :

BERETEONAAE T " A F a9 Favd, IF¥FFEAAF20F 20 OROMNERK
Rk B EQRYR S X U ik OEEE, Fig. 11 & Fig. 12 KRLIEBDTH 3.
CHIEBE FTA XL EXA 372X LICHENTE, WHEEZRENOMERICK 5Ky
LECI0BTHY, /7 w2 X I TRMREDIB AR ICK 2RERIIBEOREETH 7.
MOBEETIE, WIFNORICENTHAAE I A F20F 298, I¥FF AF20Fa
D E R RTHEAICS o, THOBI VP FENAA £ a0 F29R FTH2RIESL
L3I FRICELBRYPEL, DOTAYHFXY, T—VFYNLRE—, EAFXI, 77
223, FYVIAXIOBICEOEREEERLEL. LBLTHAXITRIYFF A M1+
B F avICk BERAMAL EDONIED T, —F, AAEFALF29F 2aVBRAIRFX

O B ohirai
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Figure 11. Infection rates of various rodent hosts fed orally with the metacercariae of
P. ohirai andfor P. miyazakii. Mc.a. : Mesocricetus auratus, E.s. : Eothe-
nomys smithii, A.s.: Apodemus argenteus, A.s. © Apodemus speciosus, M.m.a. :
Mus musculus wagneri var. albula, R.r. : Rattus rattus, R.n.n. : Rattus norve -
gicus norvegicus, R.n.a. ! Raltus norvegicus albinus, .C.c.”: Cavia cobaya.
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Figure 12. Recovery rates of worms obtained from the various rodent hosts fed orally
with the metacercariae of P. ohirai and/or P. miyazakii.

L, THRARY, FYVIAXL, 724X OBEICRENS KEIERTH 7. L LIED
DEFUCRAAE T A F 20 F 20 BECBEL, DFNOETITB TS 100% DEYLHE
ME o, FLBEKDERBICENTS 7 =2+ X ILADOLETOURIIYT, 44k 7,14
F2UF 2V OHBEOEERL, —IICRPESEO & DEOERE B B EEMICH >
7o TOEII, AAELINAF a0 F a0 IvPFFENA4F29F 20 OKTRE~DR
T, BEORGROBRAKOEIREC, ROMEL BT EOMICE 2ERMNED SN,
EHWHTORIIERICH T 2RO ETRDELDTH S, HH (1969, 1970) 23+
FEAd+29F 20k BERWIMIY~OBIERS, BONLBPHERT— LT VAR
2 —57.6%, ~NYHXX143.8%, X4 257X 169.6~100%, FVI I A XI80BTHY,
Fro RO BUIEILZENEN15.3%, 7.6%, 23.9~37T5BHBLVIBTH -5, L1
MoT, TNODMYEPLEPER AMED I Y HFE A M+ a9 F 20 TCORE L I K
5. L LF VY7431 TR, EQRERRZBNTAEENESEON:. S 0B
(1962) BXUYIE (1967) B3NV WA XIEF VP2 AXIRLENT, I¥HFF 4:a295F
AV KEBERRBREERATING. Z0HR, WTHOWYTHEENMTDONID -1 &
HLTOE. EOMEIICDNT, BE, 1T Y FAl®:avFa0DA L €
) TEBFOTRICEO®/E LT3, Z0 4R giﬂ?é};/\ Y H F2 XY Mus musculus molossinus
Temminck et Schlegel 23, 7 =4 X3 18, F7AX3I 3BT, 0L THEY: L7 M,
NEZFXIBEADS B 1IH, THAXI STEDS B 1 TETREHKI L, BAOEINERZH
Zh20~40%, 20%, 30~60%, 10%HBEL V0% TH »71c &S,

B I N BBO A SN S 2 DI AEEN SN, S, WAMR G ORGIRRES 2 &, D
15 EBREFDPERFBICHNT, HEDHOF Family, R Subfamily %738 Genus L
NNTOE -0 LABZRBANINEL -7z, THDLBEI=2XIBOIwAX, F7
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FXIBIUAA 27 F7ZXICBNTH, 72X RORICHBELTAHA LT A+ a2
FavdivHFrngdavF a0l BRGPEMEL, BEOEREBESIZOEBICH 7. -
FRTHAFAXIBIREBONT, X FXITRAAEL I A A+ 29F 2Tk 2RYHEIT100%,
LM@MWX@% 5THD, I¥FF N AF29F 29 0L BBRERBLVCEREZZENEN

BB LV 25BTH~1c. —h, THRAXITRAFE T AAF29F 2910k B RYEN
m,ﬂwmﬂﬂ$um8 LTH 1D, IYHFENAF 2T F 2VDEAICIIBEGHMNLLR
wbnmmot.btmarwmmwimxéﬁ%m,cneﬂﬂwﬁuiwﬁﬂﬁ(mmm
CRHEOMELEL, BEHHOTBMLALVTEREZHELTVBEVZSE. ZOTERREBORM
LRV TORSHOMESRPE IS L TN BT EARELTVS. CCTEONEERIIE
BREHBTCEH26D0THE0DT, COEE, REDEENEEZIRIAIN, ZOREDORSE
AT TE EO ST ORI E %75 LTI - 72

2) RBRECHITIIMHBBOFTEKR

THi th D IR TE EADRRGICE T, ITFBEFIC 2 WAL Lok MEET 2 &, BN
BEFEOMMCMB SR BESEREN, 20RPTREAISELESBELONETH 5.
COEBRTEAAEI  MF a0 F29BIUI Y FEAIFa0F 200 0TRICENT
b, TOMPICE > THEMMERINLHEER, /24X, F7aX18k048437%
ZITHY, LOBRMTEINDBED SNIEM 7. MRBICE BEYICE TR ED i I
A 5 B B IENIE, i%%éwmrj@ﬂbmﬁﬁa&$mﬁmmb5@%%ﬁ?5%@&%
AoNB. THROLMKIZBIAICELE LERTECLICED, TORPIIELABLT
WRIRIC Tl I E R R THMEE & b ICHEEORIMCHE Sh, ZOFEOREICES L
T3, kERE, AFXEF 4Fa0F a0 1HKEANYHAXIOEBARICERT S &,
Bk MR U C R TRIE AT A & &1 BB, BEIRT A%, INOORINRIEERNIC
BEALHBEN AT EBEWVENS (BF 1959). T78bb, 2O L3RBT
UTHELUIRETIE, £OHRBPBBEOKIMCHL ST, £FLEL5 LA VT EER
BLTWA. —7, WBEDMBICHERENS RTEE (Fig. 13) 3, 3 9REKDMEEN~D
BAKKZED, 1 (MIREEN), Bl (RIDEAI) X oHRTN IR © 3

Figure 13. A low power view of worm-cyst found in the lungs of
albino rats infected with P. ohirai X 70.
CW : Inner surface of the cyst-wall,
C : Cavity, W : Worm,
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BECRA I (FHE, 1956), BAWLUGREBEILOEAE LWL LS THE. TOXIBE
A oatid, DEMERSESONE L/ =4 X IBORE, LOBRFELIDS, A4 7
NAF 2O F20EIPFENSF029F DMK T HRIUMNEL, BELHLEDD
B D25 A: 17805 parasitic adaptation MSEAI D ENAEL S,

Fig. 14 FRBIICAAE T A F20F a0 IX¥FFnAF20Fa0DXELNH YT
20 d DA ROTE L, 208 Llgic@UR &t ki D0 T, IRYR L b7 D DR ICE
B i RO BEARE EEBETRUTO S, ik O &G FENIC B0 5 Bk O FFAEBA
12, RYHORBR M EFELBERICH S, CCTRBRGHK20H LU % &8 U7 ik & —1F
L, 21 5>0BRMIPALE Bk B O BFEERE L7z, Fig. 14 10k 3 & EEICEREL TW 7o K
i3, AAET A AF20F a0DBAKRAYAZZXITRSLEL, DOTT—AF VL
2B =, EAXRL, THAXI, FVYII XY, £4 377X IDIEICHIL, /<4 X

6 Peritoneal cavity 3 B ohirai
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Figure 14. Mean numbers of the worms per one infected host recovered from each organ
of the various rodent hosts fed with 20 metacercariae each of P. ohirai and/or
P. miyazakii, on and after 20 days ol oral infection.
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IREA 27 FXITRHINBOTH 7. L IPFFNAF a2V F 29 TRT—ALFUA
LRAZ—, F7TRAXI, "YAFXI, £4 377X 10K, BED SHEMORETRE &
NIRERMBBL T EEEICHD, 43X, 722X IBXVF VY7 xX I TR
0TH /e, FICEALTH EEKRAA LIS A AAF29F 29 BNT, "YHFZXXIT
BB 2 K, - F AN A R —TRILSMEER, £4 32 %X ITIROSEKRTHY, o
BERTEIINSOREBRAB ShIh ok, FRIFPFENAAF 20 F 29BN TIR, H#
RUPOS Y AFXIELA4 2372230 2RGT, HRICHA LT sk hs 3R
Hohi. »

AAETNAF20F a0 &I PFF %20 F a0 ICRELAZEEOS B, Mk
DREMNFRB INBED -7 BEEIR, AAL T A% 29 F 29DRYCE B w2 XILTT
55 bOBRGEEMTROTNICE DT &I CHEEEL TR REMSAR SN TO 5. HiB0
KT, iR U TS E DB TIRE TR, HEEESS SR, £07 il
WCHRE L7 KD HA T B C EMEAON S, THOLRBEMASED SN KT 4 X1 L4
T ARICET DD BEE, T AT A F2T9F a0, IF¥FFENAF20F
AVRDVTHIEST 5L, IYHFF AF20F 20 TEOPMEBBBVLCH o1, TD
CEid, INSOBMBIVYFFNAF20Fa9LDbAA LT 4Fa0F 29kKILT,
LOMOBREUERTECEERELTNEG. ERBEEOMBICHEAL T RIKIZ, A4k
FAF a2V FaVDANYAZALY, FA4239 27X IBIUTF VY7 FXIEGCBHTREY
BDON, IYFFEAAF 20 F 20 REBRERTR ML BEDONLED 512,

PEDESIC, AF 53 4 F20F avBLTI¥HFFAAF29F 20k BRH~D
YT, kg, M, Mo, s & OO B EESs S Bl & hi, s e AR
URUAD BB T, B S RO KIS DM £ 72 3B L T, cokHic.
BEROREIOP 55 EE, BEMOHMICL T, HEL7 v 4 X IBORME TDMLD R
BLUERGT B ENTEDE. COLER 7= XIMO WMTMMRE O ZhEhic L
T, bOBMEL D bHMOBEREBTECLEREL TS, $reAdeInAFavFay
EIXFENAF 2T F OB ERMICONTS, BEOMICK 22RBED NI,

3) RECHIIHBRABORE

BEICAACT A F a0 Fa0EIvHFEn 4F29F 29048 wH ) TEMBAER
D5 L, BonickohEicE 3 RERZ, Fig. 15 3k Fig. 16 KRLEBD
ThHbB. INKEdEAA I3 4F29F 29 @3 52X IBKETAREICEOT, BEER
BERERWERU. FoftBBYER3MREHCEBZRRTEF v/ A XIBDTF
YOI AXITHE, TORENFELUCBELALC &R, AFMOYEBICE T 3085 MAE &
FEAGDERKED. =, I¥¥E M +avF 03 BHOMIKE D, TORE 5~
VCELOHEOSBEON, REEESAA LT A+ 29F 20 DBACENTOEIOMTH
ol ECWAY A X I TRBKORENEL, TORTIZEYRI2H H 5650 ORI Rk
BHEVERELEMs7cE WA S, Ff Table 31 WRLALICI Y FF A FavFav
DRELNBRGNCK By A XA XITE, A—BEOR—FEBA () »SER S fuic ki
BT, TORBFICEHELOERNSBOONL. COCEREFBHEICEE LI YA %
XITORKDFE R, FrolEFECBROW,» SHKEN. FTAXIEL437 %
XICETBI VP FFAALF20F 29 DFEIR, BIZERBEMIAENZ D0, WYS8HK S
TREFORTRENE L BIFT, ZO®RIPIE L (Tables 15, 17). ULh L FER, @
EENBLUOHEERICHIIBSRBE SN AEER, F72XITIREN 0458, 458 5L P58




70

Body length of the worms (in mm)

[T-]
)

worms (in mm)

ot the

length

Body

w &~ [3,) o ~ [+ ]
L L] T T L) T

o

p—
L]

o n 1 L s
L”10 15 20 25 30 35 40 45 50" 55 60 6

BN N 0% | ENRE

o o .
= L
°
Agx ©
o= ®
fo) (o]
oo
B%o,
X A

A i ' L ' A ¥ | 1

e

BIE

B Mc.
OE.
X A.
AA.
O M.
®R.

oR.
AC.

P35 3vmoen
[+1}

7 e N i A -

Days after infection

90 95 100 105 110

Figure 15. Growth, expressed as increase in bbcly length of P. ohirai obtained
from the various rodent hosts fed orally with the metacercariae.
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Figure 16. Growth, expressed as increase in body length of P. miyazakii obtained
from the various rodent hosts fed orally with the metacercariae.
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Table 31. Measurements of the worms récovered from the pleural cavity of one
albino mouse fed orally with 20 metacercariae each of P. miyazakii
42 days after infection (in mm)

Worm Body Oral sucker Ventral sucker
no. length width length width length width
1 0.82 0.47 0.09 0.12 0.17 0.17
"2 1.00 0.41 0.11 011 - 015 ° 0.15
3 0.86 0.46 0.09 - 0.10 0.15 0.16
4 0.79 0.46 0.08 0.10 0.16 . 0.15
5 6.08 2.16 0.30 0.30 0.64 ~ 0.60

R, £4 37 2XITRENENS0E, 8B BLUS8ATH -7, COTELDS, FT X
TRIYHFENMF 29 F29CH LT, £437 23X 3K 0BOREIHERTEOELEZLD
N3 THAXXIBBREROBRPICENT, HADKER ST BEANELL, 4k 54
FavFavilHUTHROBREREZRTE D THHH, BE%KB5HE~8EICHEEMNET L.
LIeH->T, CCTRIDOBEBRAL TREADRBTLHEERS 2. RES3H H S40R % ICEIR
INTREDRBEZOARRKCDONTHSE, BOIRIFRBERRAIRAXIEFTAXT
T DOTT—NFYNLRE—, 4237323, 722X, "VAZFXIOIETH -
foo AAEITNAF29F2VDEHRKBEELT, N2 XX IEFTXARXIBBMEINTY
% (Eiy - M, 1952; H) S, 1957C). N2 A X IWEBHRAIZAFZIICEBNT, A4k
TALFaVF 2V OREBRIFTH -7 C &3, BHOMHEBEESEABREOME S Bk
B FRARBBED F7AXICHVT, ERMICAAA L T 4% 29 F 29 DREH
RIFCH-1-CEBFEEIN B. ’
ERENI-BAOFEARIR, A4 T 1F209F 290, FVYyIs3:X14504
CRETOURBYTRE SN, FLIYFF A1 +29F 29BN TREXA XX, 77
AXY, FTAXY, £4230 2 X3BLVF V72X ITHRPBBD SABEKIZRALT
Wi U LT =V F YN b2 8 ~~OROBRLETIR, BERICHSNLBEICENT, 20
REBITEREBIZEKHASL, HHEOMBERBLIRELTFELZRL T (Fig. 4). L
FeMoT, T=NFYNLRE —TORKDRAHHR SN, - EHR, BEORMET
KEBDDEEZON, BEBEFELLBAKE, COBETCBVTEIYFFEn i FayF
2URBBRLI 2D EMRING. —F, TP I xXICBIBI VY FENAAFarFa
U ORBAPHERINIOR, SEBEVORATH S, FH(1970) 137 v V.7 7 X I KRGk 123
BERELIRETSH, FERAIPRE AN LB EME LTS, TEER (1970)
RI—ANFYNLRE—BROEAYAZXICEF B IXFFN L+ 29 F 20 OREERE
L, WINOEYTOREDRARBLONEHL - LEHLTEY, AMEZOERLAR
THote. AEORRICE > THDTHREDBASHERINALBEER, I ¥YF+F 1 +29F
2AVREBEXFAXIBIVT YV IFXID2M, A4/ 4 +29F 20 DRY L B
AIAZXL, EXARARXIBLOETAHAAXIIDOIETHY, ThdOEMSMRED MK Hicsd
LTEZhENREBVETR T EBMO N, , '
COEICREHTIRT VP27 AX I TORBERE, A4 I A +2a9F 2933 %¥
FAAF29F 20K 0B RIICRBAL, —BICAKEORESWVEBICH . AEMHRKREO
RELBICONTE, IIES (1966) BXUEH (1969) KX AMEMNALONE. Fhitk 3
EHEMBRBRDFA 27 A XINORBRETR, A4 TN F29F 20 OFBEFICHRHAT
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BCiREmINTH:. AEOERICE » TLEORETSRBSEEIS B C &M SR
aht:. L

4) BRABRRCIIREORCLEIHEYE )

PlEMRARIZESHI, AAE T A+ 29F 29 BBRBFEOLRTIKBNT, e I¥FFA
AFavFavRerr2X3, 722X, FTRXY, £423 23 X3BXETF VY I2X
TREVT, TRENKRALD B EMITEINL. Led-T, Ch OB MmO MRk
HICH L TREHA b D EAWBS . LaLUEND, ChoOB#0 > btk ZHEE
PICRTT AEEMSAM SN, FHOEAAE T N FavF 29 DRETHE, X IHO
FHOS S b/ 2AXIBOLDERLSLSTORMBEC L LERSTAFEITNAFaTF
2 LTRERER L EREREOS b, BT LABRBRFANEELZOALY. Wk
B UCHAMAEE T ABELR, RESRALTRBEARDON, Lo bEEMNECT
BLENERELS BLENS S, FH (1970) bIF¥FF N1+ 20 F 2aVDBRRICL - T
T WFUNARE =BT LI ED D, OB ¥ E 4 F 29 F 2V OFHLE
CEERVABVEEHRLTNG. COZEhD, HREEDS L, AAEIT AF T2y
EIRFEAF 20T 2o KR LCHAREETAEER, /<42 X, FIAXIBRY
A3 5RITHB. £, CHODBEBAAE T A +20F 20iIKHLT, I ¥F+
N FaDF 2 LD bRORTHERTEOEELLND. EORPKIFFFNA4+2Y
F AR LI T~ AT YNRRE—RAYAFXICBOTHRETEHEENRL N
2. LipL, CnOORKBOTHAKORAELbL ONID 1. :

e Uk RO E R, KOS BHRICK 500 LEESNL. TUDSE, WTHO
REBECHOTH, RAOHBEEA~OTAKE 3 HIES, MHEOKEICE 5280 R
155U ROERD S S, MEBEA LI kLB Bbohi. i, ChBRT
REOFRLMBICE Y 3RER, MOEEEEDOZNOICKEL, L CTFETH 7T L
MEEENG. BE (1969) BAAEF A $29F 29 & I¥FE 1%a9F 20 EY
BREHWBOBIC, AAEF A% 20 F a0 KR LIL 432 32X ITR, BEOBREMS
ivﬁ*n4*;v%nvm&&f%wt%iénaﬁﬁxfma.ééwﬁ&(mw)uc
DCEMAAEI A% 29F 29 RE>THA I XXM, COFBEETHBLEEH
TG BIE S DRSS, —DORBMIEEMTS -7 LHEHLTHS. FLER (1970)
BEES EFEIOBRIOOT AN, FEEB~OBEINKEICEDT, BECRRYT HRH
Z0bDR, TTETBEOSDELLY, BHATILIIKNBLESS LBERTVS. E5IC
R (1970) REHEHCHEOBEASERT 2 C BN, BESBEOMBEELREBOLD
BBBECET BICROENE BBNXTN S, COCLBRAEDERERICENTHED SN,
W IC R TR A% S BE T, WS RIEHO ADMICHRE SN 2 HICH - 72

F UV FX BT bRETERMS R i, COBAICRTERBIHRADBIICE
BHODBEIBRMTH 7. L UFMT (1952b) BAAE T A F29F 20D X8 %
NMHY) TR, ABADT VY7 A XINEOMCER S, TOKR, 4TS 5 3FUIKHST
B 530 #ICET Lichs, H0D 1 708 %IFT Le s LT, BE (1952b) @0
AOHREMBEOCBEICKD TS, COERICENTRAFEI A A F29F 20BTF
Uy AXITOREIEEL, BEOBRPELHEDOEPRSES 12T EMS, FYIIT A
XIRCOMBEDIFBHEBEELROABL. =F, I¥FF/IF29F29TRTVYS
X LIEBOT bIFEEETORBEE & 2IZE U RO RES R K RKBRRALL. L
b@$®%mmﬁﬁﬁmé<%w6nf,@%$§EW$§£Kﬁmotctmé,iyv7
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AXIEIYFFANAF20F 209 OFBBBIEERTT L LBTERO.
NYAFZILDNT, E A5 2D ) THEBETORTHPOBERELIMS LY, A4k
SAAF 2V Fav DAL AN )T RS 10, 0@EL 0BT OROKE Li
(Tables 4~8). ZD#ER, &< IC0BERGBICHENT, ER S BEEBLROELEE
DFRETRPIZENETICHS ~7c. UL LS5 ERS TR 2~4BAOFEICE » TRYE25B825
9B ZICATORMBFET Uz, £50E#5 Tid | SO R332 EK Z 721338k D B#ick 3
FEEZT bbb 5Y, BUKHIZENENBE E27HBTENIZERLS BB 1.
CNODERDD, A8 enh ) TOREHEBEOEEHMOMCIHEHNED ST, K
BROFEICL > THBRYP0BFMEERBT L, ~YAHFXIRECTIEMCHbDE
EZohB. —FH, I¥FENAF20F 20 I B CORDBRICENTI], A4E T4
FavF20DEARERL, BURRHREL BOECTBK DB, 7.
itﬁ—w?VAAzﬁ—utft5n4¢;v%;¢&i&%#n4#;¢%;w®wf
NOBRPICE > THHREZIN AL THET L. ThdDT—WVFUYNALRXREZ—E20T, @
FMRE X2 2vs ) TEESOROES LEBAORTKPEELBRLTABE, A4 T
N FAVF 2 VDBRBPICE BTV FUNLRE—~E, Y FFAAF20F 20k B
AL BN BABROKRIIET Lic. COX S KhiBEOfick > THIFHEHEEHYDOTE
CTRAICERBASNZDE, ERBEROFEKRPRTEE—TE LTHEDOK X I—D&EN
KEBHbDEEZ LN S,

C 2. BEFTEKBENOAHEREOSE - ERICOOTONEER.

FERDHYO > bNAWHFLERIIEFOERANEZEFORH L LT3, MEORICIIARE
HERICBI2X0b, XOFEREREBALNSE. TOSOBEFLEEBRILCOOTHIIG
(1968) KDL HSWHEHBL TS, Thbb, BILFLROBRBBERET S RF =@
W BT LERBES TRV, BEDOREM susceptibility & B4t @ KHut infectivity L DHH
BEROKR, COBRBEMELZCEFMBOLEL. T4, TOXI BERNGHEOMIC
BEOEUMES T2, THUOLLBEIOEEREORE, AUSIUAHRENENT, CO
EONBHRABILFEREOWE T BEME, H20VRBFBCLHZVIIREICTS. &
BB DT EMETL, POTHEETELS LDEERNEESRET2L LTI EN
S, INHDTEDS, BEOEBENUESEIFEABRCEESRELE LTI L
DERING. ELEKS (1968) KLhid, BEELSEROMOBRICRED THRELES
L, HBHBETHEWEAEBH L0, FIETRIFTERIBELOIRGDD, HET
BEHOBEFARON, COBATOEFR—EOMBAAOLOKB LI, LHbBERKED
53R, BNRAHE LORBEETI00THLDOMYEETHS. —%, Dogiel (1966)
BHEEHOBEFCRDOIDOBMBHELLEAEHLTHS. . THRHLLEEIRMBEERLET
(normal host) G, COBFBETCRBEOFEIMENE L, HEDOKEIHRE L TREDIGEL,
HEABBHORIBEET S, F2RIL2RMILTEE (secondary host) & FiFh, ZOBFBEK
B AREKOFERENBLFETREL, REIEELT, —BICBERIFERICHLTH
ROBEHEMERT. COBAOBERERRBEE (B 1BOBEE) CREMICER, 13
EEMICEUEEET A L), B3 EIZERNILEE (accidental host) T, ZOFEiICH
ROFENAONIDOEIMTHYD, RAIRBLTHREERRETH . Dok @ADL
5, COETREIFEABRICEINT, #HRBEOSERSTIKEEBC2VTERLTA
Tz
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1) BEFEEBREBREOAEICOOTOD2, 30AR

AAEFTAA X2V F 2 IKRBONICRRLCBEORETR, £2TORIKBOTREKDRK
BHBFHON. L LF P72 XITR, 2ORBTRELLBETIHEACS /2. TOD
A, 7Y 2 %X i3 Dogiel (1966) OVWIFE2WOBEICHEL TIEDEELALN S,
UL LRESRENICR COHYEEE Rodentia, ¥ =7 7 YEERKELTHB3DIRL,
BIBHOBEFEEEZONE /7 2 A XIFORBRAXIBELCEL, BEDO VXUV THEEN
RAIBARIKLTN 3. C@;om@zmﬁﬁimzﬁ&m%a%fmzwé%ﬁéwﬁm
13, WokbiaHEMEMsALNS. . :

itTsz:a%<&alﬁfm,ivﬁ#n4#:v%nvué1msmf@ﬁﬁéq
Fedf, NYAZZXITREKORBTRIZEALBHONT, CORIL Dogiel (1966) D5

SHOBERBTEEDEEIONS. IvHFE 4% 29F a0 OROMERERLETE, H#
REBFOS> b ¥ AXY, /722X IBOSDOBIUYF VI 7 A XILBNT, REKO KBS
RN, LEALI/=AXIBORMEAUAXIBELETAT VTV NLRE—PN
VHFXITE, BERORBBEDONIIL 57, COEIK, I¥FFNAF20Fav%
BOLE - HREETR, BEODEENMT L i13H E o RS ERESA SN, Bk
BENREA-BOBBICENTIA BB LN, THROE7 22X IBORBEOI B <4
I ARELPIROERER, F7AXIPLM 373X IKHKL, DRDEL-
7o ERTTIRIBRIZELBYTH 5.

PlEDL > 2 MOMREREICET ZERIT, I ¥FE 4+ 29F 20 ICHT 2HAR
BOBRZHY, A4 4FavFavil@dTrEniCED, I¥F+ 4Fa0F 298
BEE, A4 53 1 F29F 20 BEFRELBEELRNCECE>TELLDDEERD
N3, Likh-T, BEFEEBEGD OO KESSHEMGENEEHYE, SHFHICR
HYAEIK, ENSOHMBHEMICEVRERERTFEREROL0BFMETH 5.
N, CCTRFEELTAA L INAF a9 F 29K IREEROKERS S, RHEOHE
20T 2, 3ORAEZRNBEEICT B,

BHREOABIC OO CRF 4 D®RFEMNL &N, M TH Simpson (1945) & Ellerman and
Morrison-Scott (1951) DIFEIZZOREMILHD EZ B, Simpson (1945) itk hiX, BHE
B3I Mammalia O THSZOKMBEL, FRMEMICHEELE BY, SHLTH £ X3
HEHORBRE KEOKSEL, COBHRKET 2 BE D H#i3, ) R HE Sciuromorpha
BETRENVELTHEDRODHELOERRTNS. AR (1945) BIEkOEREICET 508
FRMALT, -V F VbR —BRRBLTOEF RS AXIER (AX1HEH, X
IR %, FXX A X IH Cricetidae T i &8, COBRKFRFAXIHEHR, ~g2X3
BERBLERF X IHEF Gerbillinae 2Bz, TOXHIRKFXFFIIFROBDIF,- &
ZITBEH (AXIW) ODLOERERICT B LV DI Simpson (1945) OERTH 5.

zhicst L Ellerman and Morrison-Scott (1951) 3+ x4 3 X I BB BT 2 RED HD
EEEAEMRL, ~"FAXIEMPRFAXIEMERICRB XL LERLT, #EROFX

IREFRFTZXIIFEFXIBISG S Simpson (1945) OEAICIE, MEBETE I EB~
T3, bbb, AXIBMFAXIBHOSOTIE, LEEKE cusps DHRFIBHMTH D,
FRFZXIBHROSDOTRINERL TEMBOM, BES (1951) BF 24 A X ITERIC
BT3RED>HL, 77 ) AEOHLBTR, CORBADHABSAEET, + x4+ X IHH
EAXAZXIBHOPEBARTCEND, FXFEFXIBHRIFAXIFCETSEERL, XK
DABEEZHLTOS
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vyrzrta/w*;v%;mcotza&u!@ﬁucm\fﬁ@&agnémi, T—NWTFUNLR
4 =, HEESORILTREBNABOTBICBT 2 bHET, RIZAAXI, X%
2L, TAXAXRIBRUENAY A XX INEONET & FRRIC, BEORBICETLILCET
b5 FLEFORPELREADOEIRRILENTD, T—VF Uy NLZAZ - HIEBEHENE
ERU, eI A Fa0F 20 CREREF L. EoiChEkORE TR Fig. 15 KRL
ek, FUYIIs AR IEBRMBOBRELBRRBEEREFREER UL CENEEIN .
NEFXIBEHRORAIRAXILBNTS, FF 53 "4 Fa0F 20DRPERELIVETST B
BEBAONI. UL LBEOREEDLHEAOENER, T—AF U/ LR E—IKHELTE
WIS o1z, FAESAAF 20 F 20X BREEARAURDYE, ERERICES
WTRAILTHB L, 1) BEXOMBICRBEEARBD SN 7 v 4 X IFEOHEM, 2) RIEFEH
FHONTHTCLABEE, THhbbT—VF Uy naxsd—, RIZRFZXE, ARXXI, Th
AXIBLUNAYVAZZL, 3) BREADREBEULSKEBRELALT VY7 2X, OIRICHT
BLEMNTEB. tnb,cwwAl)@yw TE 2 OFSV—-FRBTIEETIE, BEK
BREBEEREERLER L.

DEDESIK, #RFAXIBROT—VFYVNLARE —BRONE FXIFEHOR IR
XIDENZENE, FAELINAF29F 2 90BEBEFEEKBFRR, 42X, THFXE
BEUONAY XX IBEXXIBHOBHE, A4 5 1 F20F 200BFIITIT—FKL
fo.. LIe > T LREOBEFEEBHRIC2OTO &R, F X572 XIER 2B ICEK ¢
T, A X IV INESE TS EICKXS T % Ellerman and Morrison-Scott .:(1951) Y-S
RIC—EF 560 E0ALS. LCATHRRICHY 2IMBE B IMIBEDBEIE, 15
HERIBEEOIXIIBEELOOTIRIEL, ZORBEIWALAORHILOEFOBRICETR
ATNRTZEBHOSN TS, Chid, BEFLEABESBEEORZIUPHLEAOBMYT T
KIRELTWZ0TRES, BEOAENAKESBESLTWEcHEEIONRS. Ltk
T, CCTBRRICHFRFAXIFRPAZ A X IBEROSEENMBERC OOV TO R, BE
COEEERSAL, MHCERZETICESY 2B EOBRIUCHBREBEOMEL T L /L SNt
LDTH 5.

ok i, EI#E%%%@aMﬁ@ﬂmmbuiﬂV«w@ﬁﬂ%mﬁbt&c5 &
FEINAFaTFavRNTIEBOBRIHLEEE LT, TOIHEFNAEICERTSC
&3, DIRBETFRTHICEMMONI.. L KBHOEMNZRRBIBEORREERL Kk DM
W, ABMEEROFE BEEOER, S5IKRBRADORFTOLL, LEDKTY > icED
.

2) BEFTEABREBREOER : .
BEHOERLMERICK 2R EOMBEARADODIKDNTHDBE, FTAXIBLY
NEFXIFAFTEINAF29F 200HRKBELEN, TSR FTAZTIBars44
ESNAF20F20DRBELLUTHEFINTVE, THLEAF LI M F2TFay
OEEMTH ZEERRKENAIO F 72X 15O b 3HH (20%) Tk, COMKBOH
EREHONTS (B - thH, 1952). FAKENFENCERTE P72 XI3IEHDS
5250 (80.6%) Tid, aFsAA eI 4 FavFoBRABINTHSE (—&D, 1960).
—J7, #IS (1957c) BEPEHAF D ~E 2 XIETHFXIRDONT, A4EeF~nlFa
VF2vDFERREREL TS, ThickdE, NI 7XIUTDSHL 28 (8.3%) O
iIC BRI RED O, BkFEd ARHEhTHisy. LhL, BEEXNICEYE SRkt
RIVDEN S, COBIKETBHERAA LT 4 FavF a0 lkEBbDERAEINTH
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3. 58, THAZXINREAKODOTOBRHTRHE, A4 1F29F 290FESELLBD
SR T '

BE, MRho KEFELTHAONTVS BEER, ERFVTAXIENEA2XI02HE
BT, bo B RERETRMERICE 3 BRBRENSCERIN TN, ThiE, BRRK
BIBZREC OO TOMBRIEAL, AESBCLILDLIbDEEILONS. LT, &
AEFNAF20F 298 IYFENAF20F 20 AT IUEBBORZHE, TOLE
DD TR L, BREEHREOERRCBI 2EMOBRACODOTHER L.

F72AXIREREORT, BEMEFATABEBRELEDL. COBEIS, FT2XIR
AACETALFaTF 29RIHEAFT LT NAF 20 F 200, BLHHPBER/ FAH=
HOELMTH S ADOBEMAFECREL, ChoDMBEACBRETEEDEEZILN
3. 2—REFVTFXIFEAEREO RO TRIMEOHAFUCRHE b THS. 4
5 (1959) BRALEWEEMAT S+ FETORBIKINE, KTIKENEZIATRBOAOKR
H=PEOBENEDON, KBE CERTIEE, WHELBEIBESFOTIRIELDE
NS, COEIBFTAXIOBUIOHLT, COBMBIALINAF a9 F 290244
AACT A AL 29 F 20 OHRBBELLT, BB INTVETERMURDOTEEVRE
3., —Fh, I¥FFAMFavF OB 2RMBEETHEY I A=, VT IBEMT
BEERALBNERVAERLY., Bl (1962) KEhid, F7AXIMbkiksnTomEy
BEBRTVBCEDD, CORMIMBICOERT 5 CLRMETHS. T FH)I(1954)
HBEBEOAEBMELPOGC, FTAXIN22ELEDL / +ERBELB I EAHLT
WE. EBOLICFT A X IREREORTH 503, COPALRYIORELL-T, €
OEMTFEML LI bDEZEZOND LS. SHKERS (1964) Kihid, EEERTRE
% 1,300m 75 2,300m OEEHICHE T, F74XIMEFLBLTHE SNB LS.
zhiz, TEERTREECOIMOBHEERLE NSV, BOMEBIEE LT I 1 FHK
BRIXHOINTVEZZERARTIEND. ZOLHK, KEWMEROVILERERT
i}, F7AXIOHHRLTOAMENZMEEEBBRICHS. Licti>T, FBRSREHH
foENiHIBTR, FIFXI@PRVOERUMICSERLTNEENZILD. 4BIDMY:
FERICE D I Y FENAFaF a9 TR, FTAXIDOMBICHREROERBED S, Rk
BESICRBALD 2 EMBTHENT:. ThEDTENLS, ZOMBRBROFHIRTF 75X 3
oEHERS N, TOARBRETEN L 2 TEEIBHTH NSO LEZSNS.

NEFEXIR—BICIEROWERATHTICERT 5. 7o & ARUKEORRE, B OB
HOMEABEOIFATERT 530, Ik, BEE, NESFKEERTEEND (L, 1962).
Fond F X1 RESEOMETICEY, HHEOMIZHENDIENY, BERECPAELLL
~NBEND (T, 1962). TDRLEMD, FAEITAAF 2V FaVDE2HBEETH A
~yb 4 H=EE, COREDOEMIIHN SIS, LboLg 32X IO/NEREKEP O EH
5T, F7AXIREMBRBICLEBEOBEIBZBNODLEVAE.

COEBRICHRINI LR F 72X I AR FEREDS b, 722X IEBRHETFAT
ERT B, UHMICAONB CERBANIKLEL, LEB>TIYFFAIF29F 290
WohEEETHA Y 7= EOEMOBER, KBHKDLIEHWERDLNRS., 17 =43 X3
BRUrAF=BOEATAANOOBEMICERT ST LU, IHRCTTIRTHDS
KT 2XIEDRBDEDES. LELAA eI A +a0FavBlU Y FEri+ansF
2DARENH)TIKERE I 23X ITORORLETCIE, MEOHRESZDORICEBNTR
WL, BEOMBICHIEL D ONAL. 773X IR LBOLSC—RICEREFES, V
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THAZXIERPBOEULRECTEETHEH, CORKENTAA LI AAF29F 299
IVYFFENMMF a0 F2aONRALILC LR, BRACS T 2RO EREERELTHS.
LB LI ¥ HFEnd$avFaviChsdsvi X CORPERTIE, ROBYED BADE
PRIEBWVT, 772 XIBOFTFXIPFLA 37 2XIRE TR EBERINS.

HAINALZAIZFXIR, " AXIARCARFEORTH Y, —BRICHIBTKICELR
T34, LEPCEMICSAONS. FH (1969) ickhid, ERRETREHICLAIRAAXT
BHROBFRAHLTVAED, BHICHE L TRESEBE LIS END. T4k T A
FaUFaUDAE LA ) TREBRIZFXITORORLETIR, BIOMBICRIEER
BRENILD - e, RERTHMCHEAL, TOKE S MMOBRMF LD RKICHE LT,
W BAREVEMICH . ZOTERBRAIRAZIZIIMNEZAXIEHRICEL, ZOEEZR
DNEFXIMFFESN AF29F 2908 BEELELT, BERINTNILEELZSGDYE
HEED. L LEROESIBAIZRAXIDEBEH»POLEZT, CORMAXETF N1+
AV FavDB2BETH ANV A F=HEEMTIRRE, BEAENVODLEER
ohad. —F, I¥FF MAMFavF200F20lBIETHEA Y TIH LRI RAXXIN,
ZOEFEREBARLCTACERIEZON D, A COMKBICK 2 RYERIIHAS LN
Birote., TORLHBRAIZRAZXICBIZ I¥FEAL+20F 29 DRBICDOOTIRRYET
H5B.

T (1962) KEhiF, e A XIRBEORMALTELPRELTED, BHTHE XN
22131, T8l E LTREREFATILEND. A (1968) REMBAZXTEM
GETRE DR BINEKKICBNT, =k VP a9 4 Y+ a9 F o Schistosoma japonicum (Katsu-
rada) &, BEOBERERK DOV TRELZAATNS. TOBICHShcBR 2 2X3, va
5 H ¥ x X3 Micromys minutus japonicus Thomas BI U T AFXIDIET, £ X 32X I XK
W T, —F, AES (1998) BEAREKLCENT, &5 100m »n5 200m @
WA TNELEOSHHEELRS, £ X F X420, THAXII0FEBLITF X I 242X 124
HERMBLTVS. ThoEDTEMD, £ XA 3K IRFEFBTHES SNIBEOH, LKTRHL
DEMICHER LD ZRTHEIEMDNS. 4LORPERTRAA LI fF a0 Fay
LIvHEALF a0 F 20 O, CORKBOTRRATS CERMERINA, HIEE
REBINLDL -, EXAXAXIQEBBHLOEIBE, I¥HF+E I F29F2vDE2
PREEEXTHEZY IS =L, CORMBHEBTAZLERRDBICHD D20, h=%HATEHLE
HIREMTHE. —h, A4 T AF a9 F 20D 2B ETHEN V440
EAFRIEDOEMIE, BEAEBVODEELLNS. '

EXFXILALLTHAXIBRBT AT HAX IR, & LT IkB L UHGRMICER
T30, EHPTRBEMHCERTE LRSS, UWBIGEOERS 2 ML ET
ATRIECAHLND ENS (T, 1962). TLTHAXIR—BIBEEETFLL S TH B M,
DHEOHODLLRAENSE EVDNTSB (FR, 1949). THIAXIRKAA LT A F a9 F
AU EIVYFFEANLF20F2UDAZ VD) TA, BOKIEE LLETH, 4L 5
A% 29F 29 TRBEBBRY LREKOBERLGBED ORI, I¥FF 1+ 29F 29T
BRI LRI L ote. L lAd e T A 329 F 29RENTD, BEONKC R
MBI LD -7 EBOESIBTHAXIOEELS, CORBAAET A 120 F
AT EIFFENAF 2V FAODORFOE2HhEBETH L =HHEEMLI>B. L L3
YHFENAF29F 20DEAR, COEROERNDS, HEATHAXIBY IS =4HA
LTd, COMBRIRELT LT ERBONEDEMERENE. —F, AAF "+ a9F =
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TICBNTI, BREICEE >1IIEHERETR, RvrA =BT 2 X IBMWETH
£EIHYVHI2b0LEbNEY, BIS (1957c) ORETRTHFIXITOAF LT N F
29 F 2 DEFED, BOHONTORNCERBEROESEDTHS. L UERMICETOR
THEMSBER LT EDLD, 4%, THAFAXIBHREKETE LTGEN SN 3NS5,

ZOESCHRRTREEOAE - KZDERIGHPAM— MK RICK 2 EE L O/
KREELBEROEET S. T8b5, ERMICHRRICHE L THEVRERERIBEETH -
Th, TOBEOBRICENTHBRBROE 2HMBEETH 2 1 =HLEML, Lrdr=H%
HAELBEohiE, BRRTORERD DAL, BF (1968) FHOOBEAFRICE I, =
KYVavF YR AT 2yt REOBERELESXNSEN SERLTNE. ThKEBL,
~Ng A X L68FAD D B38BT (55.9%), /:7w+zz\wm®751mm7 %) BLU T A
AXI2BOHIBL 2T, =Fx VvV avsrvVFavFa v@m%&ﬁwrwa IhodD3H
BEOS B, BUEKBROEXEETHIBMNS, N2 xX1EvalhvrarXs OJF&B%$0C¥
LNEXS SN DI, TIZOEBICETBHBICKS LCANRENE LT, FHK(1968) i
BEHOEENFERORPICRITTESRLIER/L TS, I5CAR (1968) BHENEKEK

TR, TAA XIvyash ‘VZ X3 @Lﬂa@ﬁ#”‘mb‘C &, HIHDRIRCOFKEBOEESE
&m%iéﬂi,it&%ﬁ%ﬁémﬁﬁbﬁwC&m&ﬂb,Cnb®liﬁmﬁﬁébf
DEEFEHES, REEEELTBOEELINATRR N Z 2 XITHB EBRTE. i
BRI DWTOHRRICK T2 DL D RHEWRBLZV. L LARRBBEFEXERE
BRLTHWL LT, %ﬁ%#TT®#%tﬁw;éc&m<,U%ﬁfmﬂﬁééﬁxéb%
REBSILINRTL S0,

—%, BAEMOMYICHERERY S, BEOYIIEEN 5 MEEHRT L BEHS D
3. Fibb, Sprent (1962) WA —% b7 Y 7 EOWILIMALENRM & SRRICHY, ch
SOWMICHBED 1 B Amplicaccum robertsi % RERMIICRHE ZR TS, ZORBR=YF~E
W%l Pythoninae €[4 % Morela spilotes variegatus Gray % X@(’E XElL, Z0ET ;szg s
%, Sprent (1962) O|EIK LB L, CONERA~R T VTRT I TKEMS ﬁ%{tbttﬁ
»o, CfDiUCEE! LTl e moNTND E NS, Tk BK (1962) iITX i3 Ampli-
caecum JRDKRE L Queensland TRBEMHICEBICH SNEH, ThLUADKETRERE
ENTVRED. LeH->T, TOHRBRA—X PV TEROFERTHB LS. —,
A. robertsi W& » THFLERDEBEL LTORBAER LTI A, Sprent (1962) 3 £ thif
BEELUTERTLCRAAVYF47—1rD 1 TG Isoodon macrourus (Gould), 7 7 oy 3 Tricho-
sur-us vulpecula (Kerr), X CRIEED Ratius assimilis Gould, R. conatus Thomas, Melomys cervinipes
(Gould), M. littoralis (Lonnberg), Uromys caudimaculatus (Krefft) o3 7 i, ' - ARE T
Rattus rattus, R. norvegicus, Cavia wbaya D3 }I@W?L&E%ﬁf Zh e 5 O WY BT 2 BBD
REHBERSTNE. ERICKB L, ERFOMIK T, COMB A robertsi {33~ 4 5
BoOmick {REL, FHKE 50mm~70mm &8> T3, Chicd UARE D2 <4 X
U, FTAXIBXOT VY7 5 R LIS LIRETE, 3~ 4 2 A ORI FEkE 10mm
~30mm 2§V, chSONPTORKDOREBTRE L BOBBERLTNS.

WHE (1970) KLhld, =2 F7 Y TTHECEHRL LT, L EMOBMOMER, B
AR A —A P TIESHEOHEENERE LLEE, HORBLTERLELDDEZEZS
NEZEND., TOTEEFA—R M5 Y TIREETHWILIER, BED Meomys ® Uromys % &

AT, BEEHICENERET T2 EERE LTINS, Sprent (1962) RERTD Bk
G BA. robertsi DRED, ARTLTOENE D bRIFTH - BAEE, WOHTROEBRNT
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WBH, ESHIKKRDLSIICAEFLTNE., THbb, COBE, EREREOTHEYNEK
BOFTF B 27T EE 5T, BERMLT, LVFBIBELEEL-Or bENT, 5
WREAERTETH S LI BHRBBEIOAEEMN I I BIZNEMOMOHOERDS, f
KORBERELLDOTREBEODEDERELTHE. DEoLkS, 20+t TER KA
BEAEEXE, 2HTRVWEELOMIC, FERORBFE CHENSS ON-BTEL, 4. robertsi
DEFICIT EHENEISE DD AL SRKRED. $/, COCERBEIHEKBEEBEL
TO LT, BEURRESASHDLNAS. _

BELFLROBRRCOL ) CHYMBENLEL S SHEKSIMETH 2. 4MOER
KHRINLBEDI B, RIZAFXY, eXAXIBIUTHAXIRBABECERTT
b0, HOBBRIARFTSHS. Lo LREDORB LD AT, URBMLERT & SR
KXAT2CERBARTRETH - 2.

PEBRNI S, BEBSFOABREFRTLEKBEREEERRUTRULTH B EMNED
n, BRATEIBREOAESBEIOMEUPLELEROBAPHICET LTINS T EHHIH L.
RHhTOBEOELBEHREZORME, MRBOL I KZIHNICBEE~EP T2 S4h 01
B, LARZOEEESKED. ThHRBROBER, EXINc0dlBE0 = KEiHaT
BEDED, Thh->THEN6TH 5. :

3. FFESNAFaADFaIBKUVIVPHFINAF10F100OBRKEABMBEICEKDIAS
BAHVTORBE AEORBIT, BE

AFEFTAAF 2aTF20R IV HFFNAF29F 29D0KRBIRACBT 2BTPRE K
DT, L KHIBEOMBRRETE OWTERMNA LN, BEORHERIC 2T HZOBIT
PREBEAINODHS. TNICX B EBTRBONBICE T 2 AN I v+ 1 +
2UF2aVDBR, AAL I A F2TF29DENLDOEMITOEZ EVDATNE %
i, 1964 a, by M, 1969). £k, AF I AF29F 29 BBEOHKICFEATLE
EILDONTE, WL2ORBEBLINTVE. $RHLEEE (1956) &4 37 %X IOFEKIC
REABBEAT ZRHATE, ML D SFBOFBREDEEREGRBLASHLOERMNS S
EBR~NTVE., FfKA (1963b) B A4 T M1F29F 2 DERE (young adult) — x
£ ennY TORBED S REDBRBHEITOODO— %KM 37 3 X I DMBAICKEREER L
T35, TORRPSEEK (1963b) &, FESREAORBCRTREBATM LB EZI O
B, BORRICENT, BEALLTOEKSFMICEATSE LS WEE, MITHFED
BEZHIBMNBICESHDELT, ERITIHDTIKEOLIRNEER LTS, —J, Yoko-
gawa ef. al. (1962) B A a3 BIUBIKBY LI 2 AT V=Y, F29F o DT, B
TR EBIE LILECAH, COMBPATRIMEERBICRATIEBRIZA WY, FHE~0%
AREEEIZEZONBVELT, 4457 4AFa0F 2003 v HFE AL Fa9F 29K
BUBBITREELOZRELHOLIT L.

ok, MBEHRHZVRBEEOMCL T, RKDEEFBICHT 2 R — g R
BB NEAEONEC LR, HEORKE, DO TREISAKREREOED OB EVNET
B5. LOLAAET AL F20Fa0RI ¥ HFEAL %0 9F 2 obTRIC, BEDFRA
BAT00, 1FBABITLAVEHEKRIRETCERNDL, BEDEARDNTIR EBHKR
HOKRMBEINTNS. MRBHICE->T, BEOMBEL G, THhTHHBEIREKOB
FHALENA, CCTRARHBEAER L CRBLUARMEEL. 22T, COERTIREK
BTSN THEIBEDOHIBIL, AA I3 A% 0 F a9 EibPHFENA+aT9F20DA%
wNVAY TEENENBE L. TO%, BEHRLTA 2 wrh ) 7TORBRAPLREOHR
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T, RBIC2OVT, WEHRROBBER R4, SOKEFELTHBETOMRRICHL
T, BREUHOERNBEHONI AV ARZXIEFA43 72X IR, ChoORiKET 55
D HEESRATOT, ZOHRICDONTERLIL.

1) A9BILHUVT7ORBE REOEIRE

4E, ROMBRICA 2 evh ) TEBELTEORIAZ L T A FaTF 2 vDERE
B, ~NYHAXITEE8Y, FA4 372 XITNIHTHY, I¥F+F /" 4%29F290D%
NRFIZEDRTOY, BETRSTH-1:. CHUOOEWRELECOEROBOMGITE T B4
BLEHBUTHB ERERLL, 22 ) TREIORBETHRIEL, FHEOMKRIZED
BYDEE ERBRICE BB LI ENZKD. .

WAMR RO RBBEABREICBNTIE, 2453 1F29F29028wrh ) Tid, &
DERICBEE L TRBRTAMMICH 7. Chid, AFEFNAF20F 29D 81207
FORED, I YFFALF2a0F2a90FNICERTHIEORMNCE, Tttt ITng+
2UF2UDAR N TIE, 47.5°C LLEDKHEKP | BUTOEKGTES CRET S
CKR, 1951), &EVSHEPHEREE bDEEZSNE. Lo LIHOMRRICHT 5B
DOBREMEINI A Z D) TORBEENL, EORDORBHEDOMPHENLE S, READE
BB FBESALBEREELOND. .

ZCTIXPHFFNAF29F29IDONT, 22 enAh ) TORBEBELZBRE L. 20K
B3 Table 24 IRLAE S, I¥FF N 4F29F 2904200 T3, ROREIC
BN 9 BRI 120K BIET 2 bR, KIBH 24T 2858 U 7o % iC B TE
L7z, L UBRISR I ICII RRIBLRIZFET LEEY, 14 KBRICZ L To RKBEES BRI
FHLTO., KA (1963a) KENE, AT EFN A F2VF2a9EBEM373XITO
BOBGTIE, £0OA2Lrh ) TRESH 1 E» 5 6 BICKBAMRELRET Lt
5, ThOOBREMEIREBNRIEE DI, A—L L COoRBRIRETHS. Lo LR
{Ebd AT A F29F2DBRIR, I¥FFAAF20F2VDETRIKHERTHIED
BOEBBICARON3LEI2THS. I¥v¥F 429 F 2 vOBERBREICLKE A2 2rh
)7 ORIERNTEE LETEEMSL SN, Fk, I¥YFE A Fa0F o UL ZBORKRY
KHENTH, HEOERBZENEIICS -7z, oD &b b RBEABIEIKE 5 BIEDIE
WERERIZ, ¥ FE N AF29F20RATEAVAFRIR, £4 377X I0KRFHH
BUediEh DT, »2erh ) TOBWREENE O EHENRFICEEREILTH
B3DEEZOND. LkdoT, "YHIXXIRLA 372X IDRORPEENTH, 3
PHFENAF29F 290 2N Y TEBEONMETHRBLAT, —MBObOIREFE L
KEEOERAGE SN, 2HICENERESBONL DL EDRE.

WK, V2RFMTYAAF29F 2y ORERERTF & LTI EKE, REE, pH, &k
A4y, BHE HILBRZRSIUBENNEZENETONTNSE (KB, 1956; KE5,
1957 s BH S, 1957 KIS, 19592). KE (1956) B Zh 5D B4 AF ic >0 THRES
L, #5 pH X UREMEGEELRFTH Y, BEANMSZHEDRTEIELTNS.
XLREAR (1956) B Y 2 RF N YN F29Fa0DAEVA)TE, NYHZXXID
MBI LR, RORBLI-C &0, HBZRIRBICHS LN EBRNTHE. &
G, B - BIE (19662, b) @9 2 AT AT YAAFaTFavd, IV FFEALF20Fa
YORBERFOMBEEICOOTRIL, MEA 2 erh ) TORESHEILBRICEZEINL
wC&%%%bfmé.b#b%&ﬂfﬁtWﬂU7@MﬁK%bfu,mﬁﬂﬁﬁﬁénf
B, LtehoT, EHSMYRB TRV, x2evh ) 7TE2EE0ORBENICERL, £
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DRBRRPBIEBET 5 C &, YROEKNTORSEES —DOHEEELSNE.

Plbk~tc & Sic, MEMRBOBERS X RAOEREICR, WRROMEE /3RO
2O IEERBRBDHONS. ThAF LTI AF '7%\ URIFYFFNAF2TFa
YORBEBLCERER, #4372 XILEDTNAYAFZILDbBEVEEZRLE. C
DCERTHHOMBRICHTE44 27 %X ORIBA, ~YHHZ L DENL D HBNT
EERB LT, '

2) mmaoﬁmmmgﬁu&wagﬁ

AACTAAF 20 Fa0EIVYFEFAAFa0Fa wm;%&ﬁrw&mm%ru Ny
NOMEESEEDOTFMIECBIT L0, WECEE U THBICABESBRT200E8E
ARBTHALERTTICRR . ELAMIA LT AFaTFaoD E LA T4,
NIHFRIEFA 7 ZXIORERCBELLAEIORRTRE, WIRORIKENTHR
kOB, HEABTLUTHBKEATIZEEL, BEORBIKELEOMKChTEREE
T BEECH -1z, —F, F4 373X I0RBCHBBEINLI Y FE A F20F 2
T2, FOREOBBE~BT LU THFBIEEEETRCEALLD L, ﬁ%m@v%@«@
FLTMBEIC R BELERT 2EEAICS 2. T Y HAXILENTS, BRishr
f$n4$;v%;¢m,&&Eﬁm@ﬁﬂ%%m?;oféot.C@&DKW&E@E@
WAL E T, BAOHKE (T BEHCEEBRBIN:G. Tt Fe i M+29F 2
OB, BRORRICET 3BTERBEABRMICE 3 ZNIZHERBEDONL. Chd
DEERBESEKBEE VS EH SRLkS ZREE VA 3. ‘

Fig. 17 BB EDOAZ v A )V TE, "V AHZFXIELA4 a7 210 BRI BH
L, B & fEBgiedd 2 ERTosEk (FEA, MEERE, BETRNEA) Of
AERERBCERIRLTNG. COBA, BEICHERE %72 BEEBIC ZA LTV 2 itk
3, ZOERLBFBADOBITHHROLDEEZIONS. LB THEBEABTULAREDIZE
AR, FRICHEATISOELTHRYIES>C LTS, Fig. 17 Kk 3L, £4as3xX3
KB IR I Y FE 432 9F 29 TR, BHEEZ6 A 5268 ORIKKESO hiikiz, g
BABTLUTHBICHEAL, BHl68B8LUI18BHICIIER S hic REkDLTHEE, Fs
SJUBBEGRLEETAB INE. £0%, RAKIBFUREBEABT LT, BHE%K308 LIBICEE
FIGEORBEERICE K OREB R Sh .

INICEL, £4 232X I0BEBHINAZT I A F29F 223, EDIEEA
ERBEICEEED, BREZITELRCIEZOMMICEBMARKR L. cokSittat
S5rAAF20F20RBEORBRSCCHBILZUT, TOFEEELSOHEAMICH 7. L
HLAAKIKIRAAETIT A F29F 20 KBOT, BEIZEDLSITARI, EEABFLT
FRECEALTHBR LTI EBLED LN,

—%, "NYHFZXICBTIAAEMREBROBETIE, #4531 F29F 29084,
RENT-269EED S b, DEFDL.SBICHT 5 4 BELSEEEIFEETRE IhiicT ¥,
CORRRIAA LI NAF29F29DFA 37 52XIEFIENEFIT—FKLL, BE
OFBCHTEREIZAONIED 7. T IV FENMFLIF20REBEAYH XX IDME
WEBETIR, COMEEREOLSA 377 XITORRERIERD, MEABITLUTHBICEAL
T BRI HBEHD IS OEEICS - 72, TROBEBABT LT dkiz, B snkh
KRB D17.4% 1 H1- 5 8EEKICTEY, BEOMBIKABESBDON 1 k.

AAETAAF29F 29084 37 AXIRCETEBRORLTIE, BEZI0AEEL S
mmgAu%w,mamwuﬁménka%&@neammmmﬁxb,meswamﬁ
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Figure 17. Comparisons of the recovery percentage of P. ohirai and P. miyazakii
from the liver, peritoneal cavity and muscles of albino mice and
rats, per total numbers of the worms recovered in each examination.

R WA H 303308 HIBHONDE END (S, 1949 KA, 1963a). —F, v
ARAXILBTFEZAA LT A X209 F 2 0DBTRELZBELLREZILEL. 4RO
BRI E BNy A FXITORKR (Tables 4~7) Tid, RY18H » 5358 HICAE 345D
hESER NI, £ED3 B8 EKR ~v 1 X IOME, FRELUBEEFAD SER S
h, O O6OMEKR MK LM, 5> Rl hich, REEIBR SO TOEDL >/ Bk~
72D, AF LI A F29FavOROBPCL - TESNLHERE, HBEABHEIKE -
TEONIEREOMICEEEZRORERBLONL. THbbEIF LI M F29Fa 0K
BEA L FZRIENYAZIXIORBANOBITIR, REARBEIORB~BTTIL1
{, MBOBRERI - 3WBATEET L EBON. —F, I¥FFE IF.9F. 7
BAFEL I AF29F 20N, DRORRAICOL > TEZORBICEETSE0bNRT
W5, HE(1969) i, ZOMBBICEEF M4 303X I DRORGICH W THEY208, 308,
56H B X U70H BRI, BEOME» SRELZRIIRLTHWE. EL4BIOFA 3752 XICBH
ZEBEERT HRY20A, 308, 358, 458, 58H X U658 HICHMEL MM & Rk HE
R, T oOROEGR BT 2 BHEDOEMBE~OBTHIER, WBEABETORREE
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B—HUZEREEINS. .
NYHAFXITOIFFENAF29F 2 0ICEZROBGT, FH (1970) JI328HORIC
S5~ISED AR AH ) TERELTHNE., THOORERAK (1970) BELES57805 128 A
BICHBR LI E T A, MEOROMEEEE S19EEKZRR U LREL TS, TOERR
ORORPTIIELI0E S5 HIC N Y HAXIEHBR LI, CORDREOTICET S
HEOBTREBICOODTOHEMIRETH 7. ULH URE62EPSEHRTHEIOMESL X
UL S Rk BSEIR Shic DT, ChOOMPATO REDHEERMIB, 4137 3XITD
R ERRRIC, DROEBRICHE3 DEEIONE. NV A XX IDRERIC I ¥H F1 4
FauF o uARBHEUALIES, RE&I3 58, 108, 218, 408 X U708 KicED» o Al gh
fo. THEFRINALBEALOROFHKICIE, BEOFEAICLZHBENERADONA. . T
SDCEDD, NYAAXIOMBEREBEINL Y+ 4F29F291, £1437%
XITORBEEHEETRLVD, BEOMBABTLUTURBCEALL D LHESNS.
Plbkpz Edd, "YAFXIELFA4 377 XIXBITEAA LI AL F29F29E,
YHFFNAF 20 F 2 VOBIFBCHT2HWBHRER, I¥FF 1 F20F20KB0
TEOBHRNBDENZE., T IV HFFENAF29F2aVCHUBORERER LAY DA
ZX3ITR, COMKRBEDREEMMICH T2 MEBEREDSRAR SHAICSH - 1.

3) WRAOCRMEANBHICEIIIRE

NYHAXIBRUE A4 275X @M%mwﬁﬁéntxft7n4# YFavE, 3
YHFFEANAF2TF 2 VDORKFWRERIE, Fig. 18 TRLIEBDTHS. %ﬂm;a&,ﬁﬁ
DRIEBIBAAE TN F29F 2 v KENEHRICRAL, RAEDREVEBMMA D
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Figure 18. Growth, expressed as increase in'body length of P. ohirai and P. miyazakii in albino
mice and rats transplanted with the metacercariae into their pleural cavities.
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ntc. TRERULTIYHFFAAF29F 2938437 2XITOEEBYEPNT, £0
AR BE L. AV AFXITEABHEZI A, S7080/MIC, HEADRFIIIZEA
ERHon o, —F, ROBICL2HAMBRBOREAAZ E, A4 {1 F20F
2V DEEIBHEBBLOLUBEHET, "V A XX ITOREBRIFTH -7, £0%
RYBRLTEA I3 2 XITORBMNRIFTH 7. COBRICEERE ORI EE, F4
A/ AXIDOMBTHBEOHERBBEATHO, REKTBBEAKHFELLCLILE-T, £
DORBEMEHEIN T EEZRBRLTNS.

—H, IF¥VFFENAFaTFAaVDAYAFXIELA 272X ILETBZRE TR, WE
DORIEBOT, REOHAMBRFBARERERLALOIKHL, BEORTHEWEZPHLTIRS
Ah, EREREEERTHUEMES NI, Table 23 iTX > TAYHAXIIC BT S RED
EHEEEHL L, BHEIBEIAHRTROTHL O EBEHASLRAAMNENRIA TV, Bl
S0HZICII RN s/ REAKMS LT HIC2MEET, ThAbDBERBHThS LEHK &b -
7o ERTOBHRIKRBBEINBEKD D BEAD K 6.5x2.0mm 5318 Shtc. Likd-T
BEOTHERRTR, OB ENEThO FHEERESLTEbDEEADND. &t
Table 32 ILRLAc K DI, I¥HFFNAAF20F2VDA2ENAYTE, "YVAFXIOD
MERICHERE L TE O fEkiE, COMRERICE 2BORMNCOREEFRIC, A—EHkA-
(RY%708) OB (3H) THEZOHRBFREFLOLBOMBS LN, ChHTREDI B 1IHE
#h (No. 3) R FICZFA, 7 1k No. 4) REECERLTRIE Sh, KOO S5 EK
(Nos. 1, 2, 5,6, 7) @ Ih dBEDOMEICEREL T

Table 32. Measurements of the worms recovered from the albino mice in which -
10 metacercariae each of P. miyazakii were transplanted into the pleural
cavity (in mm)

Worm Body Oral 'sucker Ventral sucker

no. length width length width length width
1 0.61 0.41 0.07 0.11 0.14 0.19
2 0.99 0.38 0.11 0.11 0.15 0.14
3 0.69 0.46 0.08 0.11 0.14 0.18
4 0.83 0.49 0.08 0.09 0.14 0.16
5 0.55 0.44 0.08 - 0.11 — _
6 2.32 0.84 0.42 0.14 0.26 0.26
7 .

6.52 2.04 E— — —_— _

 BEOFERBPLONTHEE, A EFTAIFa9FavREEBLM13272XITE,
95 B BIC3MEED 5 B 14K (45.2%) K BT, Tl Y4 X3 TIRIBHICLEKDS B
28k (50%) KEVWTINMBIHTRDONI. T IVFFALFa9F29IKELB84
37 32 XITOBRTIE, 55ARICIBEKDD b 1K (11.1%) THIEBAE NI, ~Y
HFXITREL CNBBERINED o7, BORPICENTFERRBPNS Sh-BiE,
AAETNAFaVF2aUREBELA 37 FXIBPOBAIIIIBHE (B, 1940, 1944),
288 % (K&, 1963b) BXU30RHE (IEDS, 1966a) THD, ~NvHHAX I KRPDFAII
12257 (Table 8) TH e, Fh I ¥ FF N F20F20EB X437 2X30BE0
RYTiR, FEARIN6EE (JIES, 1966a) KEHON, 4RO Rk EEETII 508 %
ehhBRAahtz, thd A2 enh ) TOROBRBRK BT IHRLNERBHEICE TS %
%, BEOHBRRICOVTENENLKERT 2 EMBOMICAZRIRDONEL -7z, ZD&
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SIEORREE - RBEABEOE 5B NTS, MEMREOBEKRZTNENREKLERE
BRAZEZRTEN@ONI.
MENBEEOCIKRORPCE > THONI RADKREZLRT S L, I v+ M+
TFORBOTRESCEREZRD Lo, LBLAFEITAAAFaTTF v TRBOK
PUC K B dfkh, AYAFAXIBIUFA 272X IDNTHAOBELSOTHREONEMIC
B o7 (Figs. 15, 18). THbbAYAXXIRKDNTHEE, A4 L ITNAAF29F290
RORE S X O MERBEICE 5 Bk o BEEAMER, ThEh108# 1.7x05mm Bk
1.1x0.5 mm, 208 #% 4.5%2.0mm Ly 2.1x1.2mm, 40A#% 7.3x3.0mm LI 6.0x3.7
mm THH, WTFROHRAKEVTHRORPIE > THESNIcBED, LIKEDERRI
BOTKkED ot COCLERMERN~OBRBICERAF LI A F29F 20 DIFEAE
M, BEDFBABTTECLEUCRBLELCERIZODEEZONS. AR (1963b) i
FA 37 FXICBFBAAET AL F29F 2 9ORORBRRCHNT, KEKOREKDSEE
OFBABTL TR I ELORDL I ICERTES., TROEFBABTLLRETE,
DBBICHEATAIEIRE T, KRS a4 Y ZOMOREHERIRL, FFESRED
RECFASHOBBEHRETE D EHRAINBE EWVD. ELNES (1966b) 341 27 %
ZIRBEFE I PHFFEALF29F 2w O HEFEL heterotopic parasitism {C-DVT HE Lz
LA, MBS, BRELCHEBECSREHEERHBL, ThThOoBAU»LELNL
BEAOHBELK LTS, 20OKE, Fd» SER I/ REOREBE b RIFT, i,
SOLDMBEEE > T ENS. COFBMASESNLBKE, I ¥FF AF20Fay
DEHRBABREE SN THAHK MEEETHCTBEBITLLLO», 50z HHH
SIFICE EE > THBEMAZER L Db ORBNERKS (1966b) ZEHL T 2.
Pllokdic, REOMBCBH AN AL LT A4F29F 29, I¥FE 452D
FauDRETFICE, MEEROBIA3EHEORICKX 2 HEELENBEDON.

4. #1t5ﬂ4$10?:O£$UEVV#A4$:7?:¢Eﬁﬁ6¥&@%mévm
WENBRRICKIBEERE

AACT AL F29F2a0D 2 H )T 1B, #4320 33 I~ REIEIGE
R, BEOMMBICABERBOONT, HEARRBICERLTLONE LD (BE)ID,
1958 ; ERF S, 19595 KHt, 1960). E I ¥ HFF AL F29F20ENTD, RS HEA
KHDTEHBHMONTND (EFH - FH, 1968 FM, 1970). B, HRS (1971) 4 F
AF29F 2 VOO THHERREERS, REESASABNE»D D, Bohihiicsi
BIFYVYADERERELBNCEEZEOMICLTNS. ISKKAKS (1971) QAR
RHIRE AR A, BRSO 2K T HEBREO BK &R, EFSINMRIERPEFE
s o, MHECHRBCLEROBFBREINLEHL TV, ik iR
THHH, BEOMBICERINS RBEAICIZER 2 BELENTE TS C &, BEURY
B BERD S, RIEMOERICE 2 MEL LOREMNES L, REkOARITHEERE (b
RIK) KL B5DEHER XN S. U3 Fan and Chaing (1970) BABED Y « RF <
YNAF a9 F oV, FA437 FXINBEERYEIEILEH, BEOMBICREELSS S
Nz ER~TNE., HIAKS (1970) BCOBARKELNS- BB, I5v P 9a%40
1 EHUTVWE. AREDOY 2 AT Ty A4 F29F 29, FERREBCEOTLIETFEE
FORBFETHRBLABNC EMNAMONTLS (B, 19465 B 5, 1959 b; #EIR, 1964) .
THBEEELTE, COMBROIFBEETHE M4 XCENT, 142855032230 2B L
T, BERBERERTRBBR L ADORLE,L o EVD (BIDS, 1960, 1961). ¥
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BB T 2ATNZ YN A F2TF 2 VIRKBAX~NDOHBURLETIR, BRYE9H 2K
BLTH, BEBRBEATREICGEREL TN EARELTIA. %/ Sogandares-Bernal
(1966) iIckhid, TAYVHEDHF Y3y bAA FaYF o P kellicotti Ward D BLIURHIT
BOTH, BEABKRALUATHBIGERL T &N,

MR BEDHFEILE > THONE RIENMEIZ, RAOLMOBEEZ SNDN, TOERBESP
BEKOAEFICLDONTIE, KBERMBAONE. FLT, OO AKDVTORAEXES?:
D, AFXET N A F2T9FaVEIFTFFANAF29Fa0EA0T, HEREPBARYEE
RALHERICDODNTERE L.

1) HEBRCHEITL2HEO0BTLERE

AAET A AFalFavddRIPFEAAF29FaviCEBEM4375XI~DOH
BBRHRTIE, BEOREERL SCICHEKOEIRERR, ZhTh68.8%BXU63.2%8ThH -1 .
INOOfiid, ERBEINTHIMAMRRETORBIREDOER, TRbbEThEN47.5%
(BN S, 1958b), 44.6% (FH, 1970) LD S EEERLI. Fh A4 INAF+a2YFa
OEREBEREBBETOENEKREREL, I¥YFFN A F20F 29 TREDBEHEETR
L, TOXS KGR MKEAITHEEBRBICBO TS, HEREEERICXCRETH LD
m';i)ﬂ‘:f&of:. ‘

AAXETAAF29F 2o OHRMBRETIE, BEFMAD REKDOFA R BERIOBRICHEE
D, 0ABITIBRBEB~ABFTLUTHBICEALTHE., ULhLAFEFBRAL FDOATRERR
FOORBIKE->THRBICERL, MBTRBKOEALLZ BHOBEMSA SN, Fich
AROFE MBI RY %25 R ICHH TR &h, RUADKEDKIBIIBRLHK17H 5 5208 ORF
CAEREREER LY, TOBROREROLPOMICIIMEAICS 7. 4ETHAL T A
FavFavOBMBRBRETR, REXRATORKOBAPRERZBICDVTRASNATNG
V. BEOERERICINE, BERRCETAHEOBITPRER, HREpToRELE
B—KTBCLEMBPOMIIL o1z, LHLAFES A A F29F 2 v OMMBRRICKS £ 4 2
7 FXIOMETIR, BBEERLSBEDONEI - EHBEBESNE. T I¥¥FF q
2T 2 VOMBBRRTE, ATORERLESH LI0BICHR L. ZORE, £4E51
A%29F20DBAEARCEENRRAM SN, Bk E0MEICEELTRATSC
LRI,

2) HHBBECHIDIISIUIOLER

BMBRRCE > THONAHEBDO I 5 V9 ABRICDOVTRE L. LAL I ¥H+14
F2UF 2 UTRENHEBLREL, ROBBRNEOREL /DT, 2ZTHELLTAA
BS54 %20 F 20 TRONLEREPLCERERSS. RYBAHSSABRDOIAE S
NAF A DF 2 ORIPEEEEL7, 28BLU 30°CTcehZhEEH L. £OFE, Table 29
WRLEDIC, EDI TV VI AEREIR0~4.40B8TH 1. CAKRLT, B—&ET
BESR U BURY: (4 2 2k ) TIEORORSE) TOMHIL55.23~%.33%BThH ~7-. Th
%, BREBICHBREOHEBICEIELOEZR MBS O00, BEBRLETOI 5 v Vv oERE
RIEFICERTH D EMHONT:. FREMBRICET2HPROI SV I ILRRERT
B0, BALETORBRARBOThORERTHORBICRSMBEMICS o7, & ICREE 30°C
DA, EERETIERKRI2AICKBSO RPERLLcDiTw L, BMERETIH24A %I
FoTHREBED ONULL o1z, ‘ -
SETHRBBRCBIZ24 4 714 %29F 2 9RORMICDONTIR, EF (1959) i<
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FEHENLON SN, HEREOEAORILICODLTRACKRE I THRL. —F, ¥ F
N FLUF 2 IBLTR, BE, T (1971) BIOMBELBRELTVS, Thitds L
Y ENAF29F29035 Y9 LBRER, MBRYT.76~2.57%, HEERTI8~86
BTHY, HHBRATORMEHSEL BV CEEWEAICLTNS. AR (1971) ARE
ETORE A S EBURRET~25E0TH -7 DI L, HEELTIZIGETHD, HEEY
TORBRARIERICRALC EAEHELTNS. CALDY FALF20F 29 BY5H
Bz, 4E@BORAAEF A A F29F 29 TOENKIZIE—HKT S. —F, Fanand Cha-
ing (1970) 34 R BTV A IRKBEBEDY = AT V=Y A F29F 2 VEHRKRE S, T
DEADI T Iy AEREILI.52~22.86% ThH - A MUTNEH, HERRLDOL
B AR AT,

Smyth (1962) F =4 BHOKB T, BRH S ORMRIWHO WS HH o555, BREH
OFMEOWBETH B BTN E. & T AN, Bacha (1966) 3 U B D Zygocotyle lunata
(Diesing) DHBEGIC DV TIRE Lz & Ch, RIKBEFICHE Lich, BBOIFv Yy
LRI, EBELTOMERE LD b Eh o &~ T5S. F7c Fried (1962) (3 Philo-
phthalmus hegeneri Penner and Fried OHMBIRL T, DIVIRIRNTH - EERLETH
2. —7, WMEURETHERBREOEEEBRIC, EHNREIFVYIILERBAONEEND
W2, WO R D | B Echinostoma D& @ 2 (Beaver, 1937; Lie, 1965) &k (F Philo-
‘/)hl/zalm.us megalulus Cort (Nollen, 1968) I DT 75 &4, T 5. F 7 Nollen (1971a, b) 2
Philophthalmus megalulus QWESRICE B I 7 vV o ah, PEBEDHIK BALI-OL, #&
BETHRALZALH, B2, B3REMAREFLRZCON, REOERESBETFLLT X
L, COBBICEBILRIHOBRENSMHICLTAS.

Pl kS, Mkhtatr T4 BOBRBROARIC DN T, RZHHLORBERIHD
MEATEE KB SN 225 5. choTHEHORRI Bl Uk S iIcHick > TRHD
HHCENBAONEL I THS. MEkROBAREXOMBICER s/ hBEFAK, 218
KL EMBE L TAEEAECONERTHS. COIE,S, MPRTIREKEELDOBERE
BOML, ORI ESBHINTNE D EEALN, Ml RO 5MEI4
BILIBEINBINE RS L.

3) RARTICHITIZHBELR
AXEFNAF2a0F20EIXPFENLF29F29DA2h )T IETD, GF2
BEE A 37 %X CEORE Ui € B, TEOIERICE 5 RIEMASA Shse (Table 30).
FTRbESEORBEFED S b 2 WO LB TRTEMOMB hsSs o0, 3EOREHETIR I v
FE AL Fa0Fa9NERIN, AT A Fa29FavBRECEREDORETRL N
fo. @/, HRBEMEED SRk | BEZOBERIh D 4 BIBHD, ThHD
TR TR MG i & B BRI L b D EEZ SN B, ThODRREFEARS (1970)
PRSP TR R TORSMEOHR LT —HT S LArLRKS (1970) @RBHOHR
PRI TRRE D W s | AT DO FEZFH TR VB M, 4EOX S ICREMRICIE I ¥y
FAAFa9F 290, ELHBEBRICRAA ST A FavFaunRlShfE@ELT
WD, TR ODENIR, FEARS (1970) KRB LA 37 2 X113, REHK55A 5 562 ITH
BRan-oitdl, TOEBRORIZESEELUTOHKRICZOLTH, HRIhi LiThiRY
BHDELAOND. THHOLREMMED SNBHEE, TOEKEDOROEICEEZHRY
NE RO A REEAD SERENETEHS5. L LAEOL S ICRBEAICE I ¥y
FAAEavF o, TRRBERICEAAE T FavFa oBRR SN LN ITFER,
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PRI RO MM ZEREZRTCLLEZIONLOT, SOKKRNAETS. MIES (1962) 2
SYFENA X2 9T 2L BYYRRERL, RERICET 2 BAREICONTHIRE L
THE. THROLLIVTH RN F20F a0, T2AF02 s/ "4 F20F29DXR &I
ANT%E, TENEN ST DAEI0MEEF 2 ICKROBE LT3, ZoMBREMOREKICE
5IRMETIFD SN, REIKE B RIEEIZRM INT, BORHELHFOBELREZLTH
RERD. LPLAAETAAF29F209DA2LH YT 2MHE, S ¥HFFALF20F
2VDENE6MH, A5 8MEICKZRBARYLERL 2 TR, HEMKRDE | HiksZEE
Ure LD REEEE B &0 D, i - i85 (197)) BAERELRERED 5 3 | BUC I
DREBRAEEBDTE. ZhiCLd s, IHOLBEHTRY c AF LY A F29F oD
VERDS, Ercfbo | HOBRBETIR I Y ¥+ I F20F a0 2BESEE IR &S,
GE, AAXE TN AFaIFaTgET2RTFNT Y NAFa9F 0D h )T LE
TORE2ME, 8O XICHIRT L ECA, 205 HD 2HIKH WO THO f{kic X
BIRHeASRIL Ut Ui LTS E DI PENE 134 < 3 g, sk i Mgl v i i LT
7o EUR SN B R OREFRAEBE LI ETD, F4ETA I F29F201BEHK
R#L, FERKBEHRORIABEDONL. LAl zAFrveynddavFay (Fig
19) i3, BPHB0EERABL TNV DOT, MNETREADETETH 7. COdfk
T, RO RMICGEOERERLUFE SR L2205 -85, FENRIBE4 < AL
IH - 72, ' '

Figure 19. Immature P. westermani obtained from a dog fed
orally with one metacercaria each of both P. ohirai
and P. westermant (scale: I mm).

CHOoDERIZMBBICE G 2B OBER, 50 TdZOHEOEBIC DO TR CHLS
BRBEES5Z2bDEEZIONS. TIHOBRBIEROEDS S AT, EKEOPEETE
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RETEAA T NAF29F a0, WKEDZENEFGTEIYFE 4 F29Favid,
HOMCHORIF OB LRI 0L Ebhas. UL LR UCKKEDPMEBIEEZR DY 2 27
T/ A FagFavd, IXFEAMFoIFLVBEVICREMMER IBNEITH
B, IV 2 RTF w4 FavFavd, A I A Fa0F 2 vDMICHRIBELT E
BOAE D, L EomRIG AR - AEERICIR RO MEEFRERTbOTH D, Mlkdick
DAEG TR TE LTOMKALIRELEGZEbDEEZLOoN5.

5. BESEEBAEMSHHRAR 2EBOENER

TTRAAE T A 29 F 2 9NDBIRIPHF A F20F 20 ONE, BESLOE
TEIC DN TIE, RARE B EDOMEERRBAONSE. Thick s &, MHRROELIHEN
BHE SN TOE MY, IRk ER, MEEhZThoMBRick » TREZ &
BHONTNE. T45bhs, RIS S ICHRMERSHELRTH, £4E 7,14 F2
TF LR ENT~BEMTHS. HEBRA A I A Fa0FaoTRELTHEZDI
WU, S¥HFFEn A Fa9F a9 TCREELTHE. ES5KKAFIKENTIE, IPROPERT
PEKFEMOMED, WX > TRIEZCEBHLEMIKINTVE. —F, BllTHLIK
HERESMNCE, AAE T A F29F2 0 RBEKEORRN=%, £ I v FF+ fF20F
A RBKEOZENSZ, TNENE L, B2hEFEIELE LTS, AMREMNEK ROKEE
E LTI, HYWFHE Eutheria [CfEd 3 1&;’,1,]1 E Rodentia @ 1 X I i, {#§;E Artiodactyla
A4 /v vilfiF Suina 3L E Carnivora ZLHIE E FlSSlpedla iR R [,"(‘_(,\Z, T hs &
NENREINTSE. 22T, TOMRTEIERORED 5 N E340E S mRICE S
T, BEREEBROMED S, ﬁ#t7ﬂ4$;7% DEIYHFEANLFLTF A 9@@%
R A WEMRET L TH L. ‘

1) REXHEM

AFCEITNAF20F L 9DOEHRKRBELLTI, "2 42X, F7TAXI, T4 Susserofa
Linnaeus, A & F Mustera sibirica Pallas, A X Canis jfamiliaris Linnaeus, 51 X ¥ Nyctereules
procyonoides (Grey) BX U=+ v T+ 7 = Meles meles anakuma Temminck 73 & WS & TH
% (B0 - b, 1952 DugE, 1953 MiIl S, 1957a, b, ¢; B, 1961). F7z EEMICi3 =
—WFYNBRARE—, NYAXXI, FA423I 12X, FyII 32X, 94 F Orwctolagus
cuniculus domesticus (Gmelin.), =k 4 /vy Sus scrofa leucomystax (Temminck et Schlegel), 7
g, 48F, 42, 22, FRFONTAEBKIEEICIZD S 2 (K, 1939, 1940, 1946 5 J7#
F, 1952b; BSOS, 1954). 7L, TV I AXIEUFFTREFTAESELS, &<
MEBTEBALLSOBBOTLEP 1S, —F, I¥¥F " 1+29F29TH, =
w4 /vy, 44 F, T v Maries melampus (Wagner), 4 X, 32, =k YT+ =M ER
RICBI B HREEEEINTVS (f’EH:Fl - ¥R, 1960 ; SFP S, 1961; Kamo ef al., 1961; N
5, 1961 a, b, 1933, 1965 ; A - &, 1962 Ei, 1962 F# S, 1962 ; FHH S, 1964 ;
RS - B0, 1968 5 ¥R - R, 1971 WS - BrH, 1972). FAoEBIREE SR LK EE
ELTHR, T—WFUYNLRARE—, NI AFXI, FA437 2K, FUIILERXI, 9¥
4R, FasEonNTHE (Kamo et al., 1961; #)i1 5, 1964a, b; JI|B 5, 1966 a, b;
WIFE, 19675 FM, 1970). UL I—NVTFUYNLRE—, "NYHFZXI, TUYIIFXIE
FUUHFTE, REROKRZED N TN,

PlLES~Ic &I, A4S 4 Fa9F29H550EIYFE M +a29FavDKE
@, Fix OWALBMICRATOES, —RICHER A X IHObOICH L THOEMMEZRL
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TVWADKRL, #BETREANBOEMIKSS. COCEE, RO IS YIS, £M
(1969) WHEFHAUDOEEELT, F41 37 3+ XICEBREZRKABL, IvHFE %
29F 2 OFPEE, ATES A F209F2avBROBOETMBEETE LIEHLTNS.
COEBRTR, A4 FNAFaTFaIDA L L h)T%h, 3 XIBO8HLETF Y7
AZIRO I FBAHIFOHMICROKRE L& h, TNOSDBETHE S RYRITI3~
1009, SHKOEIIRHZIL3.3~66.7BTH >7. BRI I ¥ FF 4 F29F 2 92KROBE X
NEAZIBOTEET VD7 AXIPD 1, A 8HOWYTIE, ThoBEDRYRIT
17~100%, BAEDEHEBHET 0~45.3% TH o7, Licd->T, MEMKERck 25 EBED
RHPBEDREDEIRER, VWITNbAFTET N A F 20 F20RENTHOEBIKDYD, D
Mk R BB LTl R C Esmohni.
BEEDOHMICBBESEDONL 7 =+ X IED 3 TWRBICE Y 2 I, BTEMAD
B BRI DO THIERE L. COBA, A4 T 4F29F 298503 v ¥+ 4
£ avFvDNTRICENTS, X 2wnn )T % 205> BOKE shi REMREL
2. THODRICENT, B A2 wrh ) 7HICHT 2 BB, LOTRKBEMAOFLE
BERBOEBEEFL UL, ZOBR, 445 1 F20F 2 ICEYELIZ7 =2 X ITH,
&HfﬁﬁwﬁUTXKﬁTéLwﬂﬁ@m%ﬂm 1, F 7 RGPS D2 A R 3843
30: 1 TH-1c. YT, BRERTZE, FIAXITRENFNS1:1, 2.2 1, &4
:7$zifm&w1,1ﬁ:1f5at.—ﬁ,ivf$n4#;¢%;vma%btav
FXITH, ThENOKENM60: 1, 30: 1, FFFXITIR47:1, 2.1:1, £437
FXITEIN: 1, 4.7 1 THote., INSO/FRZDMMAVNILNLZIEE, BTEFHEHP
HhEREBEIEL NS, 22T, ChoDhFEEWETELE, 72X IBLUFTAXIT
BAEREDHEND, £4 37 F2XITHE, WIFNOELAAE I A F2aTF 2 TILENT
INEL T B, T LR MR BB S S BHRIC, BEOMFEARICEREL T
Rl antmEmBiE, —BIRIPFFAIF2TF20RENTED 7. TN ODIER,
ﬁitin4#;¢%nvwﬂﬁémﬁ®ﬂmﬁﬁ,i?f*n4$;¢%aﬁmﬁj6%n
FOHHMNTEERELTNS -
AACEITAAF2a0F29EIXFFENAF2IF20DREFICODNTIE, JIES (1966 a)
DEH(1969) ICk » THERF EN TS, ThICk 3 &, MFIRHRFICHE L THR 2R
B, LosRABHORKTRAA LI 4 F29F 2 0id, BILRETHTEBMOENTH
L. COERTHONEMBEICE Y 3K EOFE IR, NES (1966 a) £ M (1969)
CEBRREIZITZ—H L. THDDE, AAE T M F20F20ICBERRLELT VY7 7K
DADERTMTIE, Bk EE0RMERICZOFERIDRAESE L TRAL, AEDOHAS
HRIICEETH o1, T VI I7FXILEFEF 4T3 4F20Fa7id, TOREDH
KBPBERMHTHY, FENDEINIRLBHMUACEDON, FORETIELERELE. —
F, IYFEAAF2DF o OICEBBREMEILL, Uh b RKDIDS S SR EIC
HOTHR, BRESOBFIRICFENICRIFABD SN, KROERKOWEPHTH -7, Fon
YHFXITH, I¥FEA AL F20F 20k dREBRITLAN, BEHeSHAEBLI
BEKICENTS, TOHEEBREELAEEDONT, BEAELELI/NE o7 SSKKT—0
FUNLAEZ~Ti}, I¥HFF 432 9F 2 VREKNKIARSEKEDOEARERLLY, &
FHREORMICHTE L1, TORAELBCESE D EMEHINS.

s, MBbEoKRBEIERNICET EBTREBOENG, MARREZRT—DOOBHMESINT
WA, EEINS (1957d, 1964a) %5k ¥ Yokogawa el al. (1962) i xhig, Bkt O Fidk 2
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RURBHYORICE - T, BAOBITRBICIEENRLAONBE LS. kAt T g+
TF2URIYFENL F20F 2 vDBTREIKOVTIR, EKHEZDOIHRETEL O
FEMIEENTVE., Zhick s s, MBRESKEDORBYIICE TR, BKIBEEDIFREIC
BATAEBMONTNEG., T TCOERTEIMRAEMKRED X 2rnY) 74, RO
RAIKENENBH LA LA, MEMICKREWRESRD SN, COBA, MR RO x
2 HY TR, EORROMEBRTHIELAL., UL, 2ORBERBAL LT+
FavTEHS, IV¥FENA 2 0F2 0 TRIEONCEBDON. TEBTREOETA,
FAEINAF2a9F 203, EOKRBABEZIONBABTTL LB ABICEEEY,
NI RIERE 2 B L TR T AMMICH 7. CRIKRL, I ¥HFALF29F 20T
W, €0 EAEBIEP SIEBABTLUTHBICEAL, ZCT—EOWMRT LD,
BUMRE~BTLUTIHRICEA, BEBATERALTOE. TNS5OEN, &E 0B
$HMEME RO ORMNERL LTEETH Y, »OBEFLEKBGROE» S bR &
NB., Frh AT AF 2 9F a0 BBNRE IYFENAFa0F20DXE LN BT
%, BOMIKFA 27 2 XICEZ B, BERWELD SEMIChE -, BEOMES
BTN RL AN g E 2 (1969) R xTW 5. /K (1969) Bk > &,
FA27 2 XICHTIBEEHEEUOBNICELETEIEOEMELTNE. 2T &, 4
Bontc A2 ) TORBANOBREICEL - THEAT SN, BEHSHE B EME TR
T AR BOEAIMEORICIE, FELEESHLI B DEELILNS.

WAE, REMTORARBRERAL, Chick - TG MO R D BIREMET UL S &4 21
FHHOND. FARKS (1970) BEA 37 2AXIZ2ANT, At T 4 F29F 2083+
FENAF2TF 2 9OMT, BRABRRERAILECAH, REMTOMBEBERSED SR
CEAEBUTOAS. CDT LR, KERICET B4 4 37 32X ITHRBT, BEDOMEICIT
W I AL S, UL, COBA, RIEMERICHES Lt %A 5h 5 MmN
BDIH, AAeF A A Fa0F 2 vRAEICERLTRESNAEAICSD, CDC &N
TMOMMNERICE >TELLSDOMNEI i}, SOCRFINBINTESTD. —F, D
KR TN T ARLBTEAA LT A F29F a0k, S2ZXFhevnAFa9Fay
K BEARETIER, ODTNORONMIR R IR LT R S, 5 EO NI b3
SCEDONTORY. LrbIoBa, MEOMKEREALTHLDIHL, BEDEH
BRBADEIETH - EMFERINE. FMES (1962) KEIhiX, #2031
IXFFNAF 2T FaVET2ATNTYANAF2YF29DMIRENTS, RIS S
NP osfcEnd. COEI, BREXKBT ZMBEBROBEMEEZRL, REEERO RS
PREDRE, COTHREAHTOZHOBMELEDSEBRT L EiE, MKkARBiIcsT 3
BNZETRE T LTERZHLLAODEEZIONS.

PLEDESIC, AAEF A A+29F 295503 I ¥F+ 1+ 09F 200, 2heh
ORCEED HRREEBOCKERMNBRBEEERELTVS. Th—BICA AL 5 [+
UVFavid, BRRCEOTNEMABETH L2 AXIMEBLTELTNEN, I v¥+ 1
F29F20TR, COEOODTOHFREBEDONT, 41X, FaREOhEPAKEEE
ELTVE. FARERICHR S RIS 2 TR R O R, AT s RED
RECBTHCOERNY SAICEINIC L, BESEKBROMES S BIKE. '

2) PHBEEERYE _ -
AAXETNAF 20 F 2O BEKEDOPREEEE, I ¥ FF A F29F 29 HHKE
DENERBALTNE CEREICENIE LD THD. THbOE, AAL T AL FavFay
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Jﬂl

OEDFEHEREINTHEE LPMBEEELLTE, ARARTR LAY YY) ATF Y ay
Assiminea parasitologica Kuroda, 3 & & # 7+ v /5 . Assiminea yoshidayukioi Kuroda 3 Loy
=2 U A4 ah T v g Angslassiminea nitida (P(:as‘e)v var. DBEHIGNTWHB (FHE) S, 1958a;
HH - EA, 1959, 1960 5 JI1E - F§100, 1971). FAHEERIMNCTIR A 7Y V¥ a9 4 A Assiminea lulea
ja/)omca von Martens 3 X I ¥4 Y 4 Onmmelania hupensis nosophora (Robson) (T BT, &
WA TICSRETSHCEMTN INTOS (FH - EA,1959 5 I - BiK,1963). —J5, 1 ¥
#*n4*:v%;o®%l$%miébfu,&*ﬁwwmuﬂf&57#EV$371i

=< Bythinella (Moria) nipponica akiyoshie)zsi: (Kurcda et Habe) 5k w77+ IV v=7F
B_yl/nnella (Moria) nipponica Mori 0C:,to(,\fl]iJ\hécﬁ':7)>u¥y) Si (FHES, 19665 kS, 1967),
ERAOKSHBEBEDOHA T A Y TIIED DB CEMIPHENTOS HEO - Higg, 1968a).
T, BPHBEEICODNTABE, A4 F A FavFLUTIE, NS4 H=, o~

v A Sesarma (Holometopus) dehaani H. Milne Edwards, 7 # 7 # = Sesarma  (Holometopus)
haematocheir (de Haan), 7 /N5 5= Helice mdens tridens de Haan BE¥ e H = Chasma-
gnathus convexus de Haan o 5 fli 45 $45 ‘c‘ij’!,'(b\é B []F], 1939 ; F#kE, 1952a). zhicxt
Ly 3¥9 % 4 +20F20TR, v77= 1HBHNGN TS (Kamo et al, 1961). C
DXSic, MEQME R EhZNTHEEOLE |, H2PMEELHRHELTOLEN, TORAE
BIOThOoPREBEECSH T A4 E 704 =\'— VFa \7“62$< B-TWa.

iR R DT ORI OB S 5 O IR BITER Uik, 4ET0LCA BEALS
énmw&mofxw.tﬁ,%wm®%2mmw£Cow1mﬂthw(wm)®ﬁ%m
HHICFER. TubBE, MK (1967) BHEKEDY T # =42 TOMBRORAR (B
fIC) BHBEEEEZALOEBENTVE. FRERK (1967) BCOH=NEFRTIEI X
H =, DOTT XY B Y # = Procambarus clarkit (Girard) (&, @O TER 7 axvirAg,
FUNTHEBEURY I AHZCE > TEASNEDTRIEOHERL TS, COLIN
BT, BkT A XS BB R TOERERI ST =HTOMEMLREN S, liifkho
SRBROLAEKECRDH = 2 PRIGBEL T M TR UM o E HE SNE. T1Hb
B, ¥ FFAAFavFa00B IPHBEETFIVFRITHIVV=FI, AdE TS
Fa0Fay, IXYFENAFaVF2avBIETRTNT YA FLTFAIDITYY
UL, ENENERINCORI SR, TO/MB, IFFF A Fa0F 29 TIC
FE LI CERDH, AFE T A F29F20REOTHEIRLITETRENLEAL.
CHICKL, 92XFr= Y/ A %29F 29 TRE CERRHIRSSNIED -7 (| - Hl,
1968a, b, d). AFL I, AF29F a2V, %& bLEKEDOTREBELR/RABLTOEN,
B Lk 2 I v 4 Y A4 BNTR v A VTFIHBLTHS (B - T, 1963). C
DOEHIC, WKEOTF3VRITFIVV=FPIvANHA4E, AA LI A F2TFa
v OMTHEAEERALTNE T LR, 20 ]Ih[ﬂﬂlﬁl(x/kl‘i@}] BHC & K <G LT < Rl
ZFRBLTHVEHDEEZEZIONS.

AAETAAFa Ty SIBEEMICE, DRELORRINAE L TR TR AIASERE
EENTVABY FAA+29Fa0ld, WRKEDOAP =2 EEL LTS (KD,
1967 ; i S, 1968). FAMBICENTI, AAETAAFavF 29 EORHMMEREE S
ATWBaNEAAET A F29F29TR, ZOPMEERBRTREKEORPH=T
BB, HETRUKED 2N 5 AHPIFEEICI » T3 (Habe and Miyazaki, 1962; Miya-
zaki and Chiu, 1962). D& S, EEEMCEAIE TN A F29F 29 EEUD Y F

AF29Fa9P, aHZAF LI AF2TFa ‘7b>’ WKBEOP B EERFL TS L
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WO L, MRROBEBECEGEELEZ D LTS TREKEED.

T, PBREEHS TS H =P, AP 0ICHife %3S 1o Pearse (1916, 1927, 1929, 1931)
CENE, ThoSoWidiEnh 5Bk, WKELTEABTLEZE VLS. BRLHEIED -
ZE (1967) LD, A4 ETAAF20F20RaH S A4 E T 4 +29F 2908 20k
BEETHEN YA A= HICOVTHRENT NG, THbs, BETOL4RIIIKIZCD
BMOBPHNMB SN EH, ThODH=DEHITIT, 57 I BE A8 L I B O g R < D FKIB A
FATERT 2HE, LROKKBETOHEOTH HA 5N, HEOTD 55 L U8 B RE
s FARDSRKNDBTERE TS bDEELONS.

P& u@anrs, Y= ﬁ%mﬁmiébfw5MWL% KD B BIKAB 1
LT TRIBOMAEZEIONS. L L Milkh o BREEHROHEEO BB 2 3815 iC
i, BOREBLOBRBUEBETHD, ThdOEBEICOOTOMY R4 %ROWEICE i 13
57,

_‘1

V. ¥ #

R & I . oD 75 25 A p B IT DN T, uFCL«égvmuﬁwbmﬁbt.?mb

5, 1) BREGUHHOBMICAA LI A F20Fa9&, I¥YHFF/L+29F290
A Z A Y T EEE R RIS L., £0M%, b 2 I T 3 RSO R
E, REOFERA, BERELICRE LT O MR B XOEEE & O SEER IR L
oo Ff, COERBRTEONAKMBCE DS, BESEKBED S 2 7SRO 5801
ﬁw%l®?%*mA,§f%@iw%mbt.2)&&%%@uﬁm52@®mwmmﬁm
BLUETBEEE LT, £4 232 223& Y H 42358, CThdOROMBRICA 4
E7 AN FA0FaTEIvFENAFaTF290DAL N AYTEENENBRLE. C
OEE, TR EOKEERNICETZERLBBITEKTH 2 ITHMEEERL, COBE~D
BITORMEN? O MBEREEZHL, SOCRMEKDTBEICOOTHRIERIT L. 3) Bk o
BB (1A 2 envn) 7T ERORST) b LOMEITTSRICE 3 RAMY: (2HA £
VDY TEIETOROKE) 2647, COERTIRBEOBTHELURE, 5Tk
BB ABFLRDORE, HIWOFMEET 5 E D EIC DN THEEREDIEE & ikt L.
SRREORAKINCH T 5 HEEFER L RIBOMLEENABEL, 85Nk RO ko
hEE, REECET 2 RRICE SO THINER AR L.

BRI E L TR T VT NLRE—, AIZAZXI, EXAXZY, THRZI, ~Uh
AR, J=ARY, FTAXY, £420 32X 31 8LUF 222X IBMBOGRE. 7-
AAXECTNAF2aTFaIDAZ LN ANV TRIOXRVTADDS, I¥FFENAF20F 20
DENEH T H=pb, THENSHEEINI. Thb 2FD 4 2 v ) 75 LERETEICH » -
T, BORE F@BORBHRICBR UL, SOl ldrossDTh 3.

) LI TOIPICENT, A4 LT 4 F29F 2 T DRAMED SN, TOD
&S, HARERVINRbAA L T A Fa v F 2o iCH UTREMATRTC & A S M
THA. ULpLT /Y72 XITRRBEAOHEREL GBEL L. CHRT ¥V 7 32X
®wﬁME&JH*£KbTwéqéﬁzﬁhﬁ,C@M%&WWE@ML#LMM%&“D
i & B ZE . :

2 AAETAAF2UF 2 VDREICE T, 165 ORI B IEFEAS TR S 72 T 12
72 FX3 E®7711\,b7mz\k;054:7zx\1%%.&D@GEH%?@C
N2 BHONT, BERBTICEF@ECLTOLEEIKS 2. LbLLF vy s i2X3
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DA, RN OB ROBREICE S bOHED LWL P TR,

3) —F, 1FFEAAFLDFLOTR, EAFXT, 72AXIBORBELUT VY
JAXIREOTHEORAMHRSN, 72X IBORTRBEIOMBICREENS SN
P LTAMT—NTFYNLRE—ENYHFXT TR, ZOMB B BRBRLIBOED»D
», BERETTAEMCH 7. LAY AL z IREOTREEOREMNEL CHHI
n, WE%esAARBLTHREIINEDOEETH >, DT &IFIEFHEEICH TS REK
DEAy, OWTHEHBIEFLEEEFKLE O 5&57»%1‘9‘73.&515‘4!}:"@&0@]?35’6%5 3wk, TV R
XILBNTHIHET 2HEESRL S, ) BAOEERRIAYWTH - 7.

4) THEEENE R IC KB E EH Y O KGRI, b7zz~&7437xZ:C$wT%K
100%, 7 <% X3 TRMHIEOMKSIC K 5 &G %mkmw%f&ot Ui U b R T
i, WVFROBEILENTOAA LI A F29F 290K, I¥FFALF20Fay
EDOBOBREERLE. COCEEAAE T A F29F 2 0T B HEESEO R
B, IVFEALAEF29F 20T EENIDSWOCLERBLTNEG. e, O
B, I vHEAFaADF 2 THREOTICE 3 REDEOHBEETH -7, THHBE, #
HEMOMCE K ZOBRPERL L RKOEBEREAB L, T—WVFYNLRZ—TREINE
N100%, 17.9%, £ * %% 3 50%, 2.9%, T AKX 0%, 0%, /Y% X189%, 16.7%,
7 < %X 3 33%, Sm,F7Zl\lmm,%3m,5437X1~1%é,%3w,?79
g AT, \IBTH e, CDCEE, IF¥FF LFa0FavicHLTREGEIC
L0, TOWEBHEZLCRICLTOBCEERELTOS.

5) RlEofRicE ST, FRR D I e 5t 9 5 LR 6 A A BRE L. €0
FECHHR SN EHPYID I B, AAELITAAF29FaTEIYFENAF29F 2 VO
CHLT, MAHEBTABER 7 = » X IBORMTEHELENEE. Ll w4 X IRIC
BOTH, WHOMNEEICHT HEBAEICRERNS N, ThRALET A F29F
2V L THOBEIAICS ot 727 3 X IBOI <2 XIRBEABO FTAXIPLA 3
7 3% LB LT, TOMEEICHs 5 HatABNEITHE. A+ LI IFa20F
2D RLOATORBICEVTORAL AL, Uhl, ThdORETRIKKIC LI ERD
> e, fEF TG REPICIET L. Cngdjit,b)a T FUNLRE—, AT AR
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