(FERPHE B8 E3E 261-2928, 1978)

17J:Zi%}b:’yﬂﬁ%ﬂﬂﬂ)ﬁﬁﬁﬁ§ﬁﬂz
B9 % HEERRIBITE

i

/N

FINKZEEFTH £ R EHE

(WBFn534: 4 A20H = 4H)

#

ik B FLBEORICHE A+ % Paragonimus J& DY
BT, 18504, Diesing W FPNFESI VY Y Lutra
brasiliensis Dffidx 5 Paragonimus rudis ¥R L T
Pk, BEETIC, HAFH» L 26/ HME shTw
35, ZND9 YL P. westermani (Kerbert, 1878) (v =
AT )N Vi), P. skrjabini Chen, 1959 (2 2V
7 E Ui d), P. miyazakii Kamo, Nishida, Hatsu-
shika et Tomimura, 1961 (EIFikH), P. hetero-
tremus Chen et Hsia, 1964(t v 7 Fftik), P. af-
ricanus Voelker et Vogel, 1965 (7 7V JJifigkH),
P. uterobilateralis Voelker et Vogel, 1965 (7 +—%
IVEEH), P. peruvianus Miyazaki, Ibafiez et Mi-
randa, 1969 (~L—ffiki) 72 &3 N BIE DR
BEoRrLTaohTws, BT P westermani 138
EExHIOEBET7 VTHEHICELS pHL, EELRIEER
BREHEEHRD1OTHD (Miyazaki and Fontan, 1970 ;
Miyazaki, 1972, 1974 ; §)I| &, 1974).

THOMR RO b ~DRRGREICBI L T, Il (1915
a) 2D T P. westermani DF; 2 FEIEEN I =Th
BILEHLPICLIEDTH BN, ZTOUINIH =04
BOBE 2 CHFICOREOREN L BN, EHR
IZX 2 HABEEN D RB2I K1 b, =D 2 Z
TAH Y TR B EARPIZBH L, KAKENSLT

il

ABFFE O — X SO A B FE R I X UK L B
FINHEHRE (REE, FE—NERKEEETE
£2) Itkolk.

TR BRRKFEERFARERE

BT 2 LE2 5 b00%027 (M), 1915¢, HE,
1916). L& L, #iTHucE T 287 ()1, 1915d)
L OEHE (1916), #)1 (1918) icXoTH=thHH b
ABENH ) TRERT 50 =3B & - IdEER
SRR THY, HEMIZBH L2 LWL
&, FROFEDREEBIIN=DERTHY, K
WTHHKD 5 TH B LETIES iz, D%, &K% (1939
a, b, 1940) XEBHMMICE T, KEDEERE
BT, BYERTHDRKED =R { ho7-1#
FHTIZ206ERT L iR L, AIEOFENBER L7283, V&
RRBHAIR LTV HIF CIIERICEEL T3 L,
FR—FNDOKEERLTETY, WKEI=2&RICT
ZERICEFEORENERTH S, BACLACD
DD TR Z L2 5, FRERSKAKD? BRET 3
LDOTIERL, WKEI=E2RNEDTHET L
Bz bnE L. BEICBCTE, 1=%48752
LIIBDTENTH S, #)I (1952), Komiya et al.
(1953) 1X#EMRAOIATHI COTES L OERH S,
T =DFHEEF 232 VD 2 XA Y T i FEA O TR
R, FEicfE+s2 L, EHEOE, 2 ZwAb)Y
THRRBET 2720, ThbE BRERT500 BEL
BYEETH S L Liz, LAED BRYREE Offiz, FIH
(1916) 1A BIZERREL TE LA VE OSSR O£
BICX 2BYer &2 7208, KiE (1920a), I - K&
(19192) 13 5 DERH» O, BEMAEELHL,ICL
7=.
FTHbLLMTEDOE h~DRYLE, F2HEEETH
Dh=%4k, HEVIEAESLFEOEEIRNY, H
=FRETIEMERL-EA ORERE, FREEAL
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T, AFEAB ) TEROMICRRT 2T Licks. &
iz B Rt <, HE, ThISl o KRR
FEMEESh T ol L ZAREL, BRE
B8 BENIITAARHTS 8 X OVERTH AL I 3V TR e
BEOEFENH LN, FOREFED1>LLTA /Y
DANEEDbNI (—# - BE, 1973 ; A5, 1975) .
TDE D RRRENBZ B2, b Mok URYLRTEE 2 fif
WA A vV DFRICEE LT hER 5w,
ZhE T P. westermani DIIEEERNTORE ICH
LTix, #8)1(1915,1916), HJI11 (1915 b, d), % (1915
a, 1917 a, b) ZHDLEOIFEENA X, FazfEH
U CREMIZARBIZE 21T, WBMIcx L TidR KRG L,
70H Bt THilC WBE AR L, BT 52 L, BIV
ZOMOBITREOXME Abp I Lz, —F, Kk
(1920 b) X5y b, =T R, EAEY b, UHFIZIZ
B LA oL, EZBELTOURAT S kvt
L, HiF (1946) 5y b TIhEHER L. T0HK,
Yokogawa et al. (1962) ZF*aBXVT v MENTD
BITRK % Evans-blue & VT BHE LK. F0O 8
B, 22 TEBROMNCERENIAEEA Z2rh ) TiE
NETHEEL, HERERET/MER, THOBREEEZ
BLTHEBAICERTS. Zhboshiu, BEbhicifhE
BHNICBAL, 5~7 BRBUEENICEbh %,
RIEZZEEL, MER~BITT3L L. LIH0Ty
b TIXBERE NI Licshix, B HICHEBERHAICERA
T35, BUBEARICEDLDNSZ LB TEAT, &
EANEDLDOREBHA~NBITL, 12LAERBETS
B2, TRHDZ LD, 5 IIATEMK ROKE
FHEABTREERS I UORFEAEXLIHERFEEL T
BELCERRD S L L. L LIhoBi TN B
FENRCEZBECELTV S,
FITEEIA /vy, TERI LD, FHI0EHOH
PHERNTD P. westermani DEB#BEL, 41X, F
AEOELEYTIRT Y FEREBLEEEETRTI LR
BNz L. ROTA VY, TEBIVUT Y Ol
ANIZ & EE2 T 3403 BADEESCHLIKICH T3
BHMEEZ RS L LV, TALOBEEZEVTA XTI v
MzEx, BREREBLICREORTLBE L. £
AXDOEHE T o5 T RBEHFRICA LD Y T %
HEAL, AMERILOTREMEE 2Tz, T B ORENP L,
ARHEDORPBERICOVTHRMN EME, SbIREOAE
WP I DWW TR E R TR O T,
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HHEBE L UHE

EEREWMY) : P. westermani DEEHMAENTOEE %
BEgET200, 41X, %3, 74, 4A/¥Y, Fvb,
TR, NARF—, ELEY L, TFEFXFBIT=T b
VEFERALE. ZOFEMILTOZLLTHE. 1X;
HE#KI4 H B, (KE2.5~4.5kg DfFA X14FH, %= ;
HOPEXR 228, T¥ ;5 Fv—2HE, #, £%4
H B, fkHE34kg DLD1TE I=7% (OHAMINI)
W, E#%3IHAH, HKEHIkg OLD2FE. A /vy
BERTHABINTIZA /U bEEhi-FE O,
EHR3H BN, REHNTkgDLDO2FE. vk ; W.
K. ¥k, {4AEH140~180g N LD 5FH. <7 R ;dd %
DM, KE25g BIEDPLDTHEH., "hAF—; T—LF
UNLKRE—DE, 120~150g DL D TH., ELE
b ;250~300g DHETHE. U X ;2.8~3.2kg DLEL
BH. =UNY ; BELV IR UROM, 4 D ABO L0
5.

FEFEBIERERNICEIT B P. westermani S BHED
BEBEREER LOEREE~DRYLERICIE, FET7 ~
18kg DK 2B IV T » b, W. K. #otf, K&E
120~150g D % DISTEZ{E Lz,

FRE DR ITEHKI 4 A, {£E2.5~ 5 kg DIFA
XA0BEEER L.

DEoBmo 5L, A4 X, X i3EERA, EEREZ
T\, MBI TH 52 L 2R L. £/o4h
DEN) S AFRREED 5 H T, FERETO Rk dU Y3 4 A
Db DEEZTIV.

AE LD Y TRBIONE B ; P. westermani D 2
FenNh ) TIIRERIRKE CTERE LTz Eriocheir japo-
nicus (de Haan) (7 XH =) DHARLT T h H4rEE
LzbDT, FEFMSET TRARA LD DT &
VoY, R L. SERMEIIINALDAZ LAY T
27K, A vy, Ty bS5 L, 68~331H#IZ,
ZHHDOE DAL SEIR L7z 1 mm /i OBk
BICHEIERIZ T L T B R A A L7

ABEALS Y T RIOGE REOREFE 4 X, &
a2, UYF, EALEY N, NARFZ—BINPR=T FU~
ORAZLEIZ Ry FEFRL, PROKE L LICAR
WEIELSEAL, BERICHTSER. 74, 1/ ¥~
IAZRNHVT 2NN BATERX. Zy 8, <
7 2T S OIS E = — L E B0\
NIV CRERBT, PEROKEELIZATEALBIT
»EVIIGEREEZRVIAL, E=— A EET—-FT LT



L 7280 aE» 68 ¥ TRALEA L.

FR ARG TIL, BRPEFFICHEREOMAZ ST B0,
AZRNH YT EAEBHRER Lcc 1I2=vY 1008
PLER DL h=A L2100 y 2SR ETITR
HAEAER CHEES L%, Sy b, v 72~0R%
ARG TR0 ¥ = — VB O Seiic iRt 2o
372t DT, FA XOKBEEHAD 5 \IFEEE T ich
ALt

BB DO BEIRE : 2 Z LB Y T b D \IiEshEE dfk
FRYL SR X0x, FEENHIIPEHBIAE & & 57
W, RBRYMHS0HE»SHA AMS 1T BEic X 3 EERE
17707z,

MR FRICELT, 41X, k=, TH, 4/
VIERVIALEZ—LF MY U LAERIKT, v b,
TH R, NARE—, FLEY MIT—F L CHEEL,
MO MmE 2T L, il 7. #iEE3EEL, N
WHEEEREZRIVHL, ChoDEBBEIVEREEZY v
MEEZIFEATHE LT, EEEho fikz ERL
7o. DWTHBIL, IERSRIER Mkt Bk 2 B L
7o, WICHT, BFlZe & OFERERR L OHokE, IREEZRE
L, ¥R BELZEILEZ. S 5I&HOHR, R
PHBEZERY OB, HFiEEZ 3 ~4mm DESIC
Y, BERmEREARDIHR X510 Tt A
7, Vi Ah, 37~38C DRRIRERET Iz 4 ~
SEIMIEB L7z, +5L2hbo Moo mkt
L, ABOEICEESO TR, ZITHRREEZEYH
L, EHETT, BV XAk ENx, BoOMKEL
7-0b, EEERT T, 0k 5 RBERZEREITRY,
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ERFMBET THROIBY» b REZER L. &<
iZAX, xa, 7%, £V T3y ONA %,
B, MEEE, MokE, BERRRE, SIS L OUSEICOT, BRE
L7z,
BEOHREENBES - U EOZ &< LTHER L7z hifk
EAZA R TRz, BEOHMEICHA2EX, &
N=TFA%dF, RTHEAIBEMEY, EEL, 70%=
Z)—NTERELIE, INVIUHIE~AT XY
VR BN, EEEAEAR & Ul B E DGR - IE,
WM ORE « MEOWE, EFEBFTORERER, FEAE
JIDFER ¥ OBEIZT XTI S DEREFEH L.
WA Bk DOIEILIR IS X ONREE Icxt3 B35 « 41k
IATB® (RFv3.2g, FHiEM24m], L+ bV
7 L0.2gic KAk EMZ, 4£&1,000m] & Li={ D)
BIUALB®E (V81> M) 7 A35.8g, FthEe6
ml 2K EML, £/%1,000ml L LzbD) &fF
ML, ThbDBERESEIEBIVBE & L h
YT EARTNEY v — izl v, 37C o BIISEA Iz
BEL, —ERREICEEEMST cohoEstos
MEPBRTHZLICLY, EEBHEL:
BEICHT 2 I\ V A R BT, 5,
10, 25, 37C DHRETHE L. 4B, 5 10CHE
BEEE 2, MIREIneEE v

EBRBER

1. 2Z &Nt ) T ORFEE~ DR O RYER
1) A X~DRYLEER
BAEDFAMRDI « 74 X 1458IC P. westermani M A

Table 1 Results of experimental oral infection of dogs and cats with 25 metacercariae
of P. westermani

D No. of No. of worms recovered from

Host afizi N9' of WOorms . . Cyst

infection animals rec?(;oe)red Muscle Int@siitlllnal Liver Abg;é?:;al Diaphragm 12:&1;1 Lungs in
lungs

2 2 39(78.0) 3 25 4 6 1 0 0 0

10 2 43(86.0) 7 0 23 5 8 0 0 0

25 2 40(80.0) 0 0 7 10 2 14 7 0

Dog 40 2 45(90.0) 0 0 0 0 0 6 5 34

60 2 48(96.0) 0 0 0 0 0 2 0 46

100 2 28(56.0) 0 0 0 0 0 2 0 26

185 2 43(86.0) 0 0 0 0 0 1 0 42

Total 14 286(81.7)
Cat 100 2 48(96.0) 0 0 0 0 0 0 0 48

(99)



264

Table 2 Measurements of P. westermani recovered from various tissues of dogs and cats
Host a]??eyrs Recovered I\;Ivg;rgi Body ) Sl?(;f:ir Ventral suc.ker wol:Ir?l's (;f'ith
infection from measured LengthXW1dth Width LengthXdeth eggs in
(mm) * (mm) ) () ) uterus (%)
2 Intestinal wall 25 0.62+0.08¥*x0.30+0.05 85+ 11 103+11X115+12 0/25
10 Diaphragm 4 1.68 x0.60 197 199 X 204 0/ 4
Liver 22 1.63+0.13 X0.70+0.06 195+ 20 199+12X210+ 9 0/22
Muscle 5 1.23+0.12 X0.75+0.04 205+ 11 192+ 7x213+ 8 0/ 5
25 Lungs 6 3.16+0.40 X1.56+0.10 395+ 21 358+27X397+37 0/ 6
Pleural cavity 10 2.94+0.26 X1.46+0.09 373+ 31 288+30%x386+14 0/10
Liver 3 3.11 X1.46 350 339 X 358 0/ 3
Abdominal cavity 8 2.84+0.30 X1.45+0.12 347+ 20 325+30X364+15 0/ 8
Dog 40  Cyst in lungs 28 4.42+0.49 X2.30%+0.20 490+ 44 429+29x488+27 0/28
Pleural cavity 5 4.30+0.49 X2.00+0.14 502+ 28 468+39X475+13 0/ 5
60 Cyst in lungs 19 8.17+0.84 X3.48+0.46 742+ 59 639+69x669+51 10/19( 52.6)
Pleural cavity 2 5.49 X2.58 605 562 X566 0/ 2
100  Cyst in lungs 24 10.63+1.46 X5.11+0.80 950+119 854+67X836+46 22/24( 91.7)
Pleural cavity 2 6.88 X3.44 775 660 X745 0/ 2
185 Cyst in lungs 30 12.89+1.38 X7.35+0.72 1056+ 71 748+50X838+40 30/30(100.0)
Pleural cavity 1 8.81 X4.34 768 710 X758 1/ 1(100.0)
Cat 100  Cyst in lungs 39 10.02+0.67 X5.40+0.31 876+ 54 649+47X712+36 39/39(100.0)

* Mean size+S. D.

ZELHY T EBETOEEL, 2B 185H DRI
HkR U7-pk#E % Table 1 IR U7z, HUAREIINR IR
100 H % TIZ56% &K 773, oAk <ix 78~
96% T, FHEINRIT8L. 7% & VERTH2k.
REIERAL I, JRYs 2 B TIXEIR L 72 39fE {4 th25fE 4
(64%) MHEEEN B, 6fEE (15%) MHEE S TH
D7z, 10H# TITAEE L IS SEIR & e ds, FFi
ITBERAC X B/ S RISV EAR b+ &
Mo7-. BAKITAR D LHlER X ORI R A2 %
<, TTIMICEAT ZBERR LI, AFEI»S D
WD L DONRENN S 7z, 40 B TiX 45 fEfEF 6 fEK
(13%) 2BpE2 5, T+~ THi~DORARKEE 21T
filicRR & - B B Thor-. ThLIEiE, Mish
560 H # 1z 48 B 2 fE{k, 100 H £ iz 28fE & 2 fEk,
185 R #1c 43(EAH 1 EESEIR s, Wik < ThHiD
HENST, 1HESH-D 2T OFEL TV
BEDOFKERD : BRE BEOEFERIC VT
HREER B X O EIEA B A F - (RIE, DR ORER
BLUBEBROHE - FREFRL, ZTOMEEL Table2
IR Lz, BRRB X OEEOFHAME & Bk ORE & A
&, RE2B%0 BEE»>DOLO (Fig. 1) Tk

0.62X0.30mm, 10H#DOHIE»BD LD (Fig. 2) T
131.63X0.70mm, 25H#% DKk, D LD (Fig. 3)
T 2.94X1.46mm, 40, 60, 100, 185H#%izfitio i
PBER Sz hE (Figs. 4, 5) @ZFhEh4.42%
2.30mm, 8.17X 3.48mm, 10.63X5.1lmm, 12.89 X
7.35mm T, [RYL% 60H FTIRAEL FENA LN
B, ERLZITHEAD 20nTh ok, BEERBB IV
AR OREE bIERROBEMAA SN, Lo LI
PoBBEIEHOBE R2LDLDL B, FELE
T, BRYBOHBD S D TIE5.49X2.58mm, 100H %D
HDT6.88X3.44mm, 185HED LD TYH 8.81x4.34
mm L7407,
BEDTEEFIFTRIL, 2 Af%omik (Fig. 1) T
ZHBPHAOPICHSNBRE, 2ZEVH VT LIFL
A EBED L RPN, T TICPEBERN OBk BRI 4
{7zo>Twiz. 108D Bk (Fig. 2) &, RIS A
b3 L0LH 52, IHE X ORI R R B
REZL, UIRICEER L CFEOREMBIRED B bR
Wiz, 25A#OHE (Fig. 3) 3PS ICER L LD
FRIHE RH SN, TEO EBRERE bAxrbh
7. 40H#H OB (Fig. 4) 12725 LIIRIIREL RN
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BLERIC6ARIC, L4 ~6FicpEL T, %
TERXEBERPHAL,AT, THLTVW 30134560
7=, L LITERIIEBanmhtRmE (k) %
DEEGLONEERR LRI TES, WEEREER
RTHo7. 60H#% DM (Fig. 5) Tix, JIRTEE
Ric6 i, HEDL 5 ~6FEicHlkL, (2FTERNART
R RL Tz, & I :FEDs & [EIR L 72 Bk i p
FIR b AR ORI 272 Y F8iE L 19EE 1018 (53%)
DFEIEIIZFEE LTV, Z20%LEEORKE L &
HiT, REBIUMERLIAL, 1008 % TidAtio hiE
2> BENR & 7z 24fE R 2201 (92%) 2%, 185 #% Tk
B0MEFE TR THFEIREEOBIIZRML Tz, (7
DREERR b SR D FH > O HIR £ THREEICIR S THELE
WRERIZFEEL Tz, L LRIEERE R ik 2 h
LDOLD LN, FEEART, 185H% O BT L IFN,
RIS EHRREZ L, TENCEIFZA LD, £
OXIIRED TH R h Dz,

AERNHY TEEH%, FEENICPD THII Y S
NBETOHEE ITED A4 X THE L BERIE, 57,
59, 63H TY¥59.7H Tho7-.

2) R ~DRRYFER

HEDOFERN : 2EEDO X 2| P. westermani D A
ZENH ) TR BETOREL, 100H%ICHR LIRE
B3 Table 1 IR LT K, BEAF LY THK
1233 % BEERII TR H96% LMD THRETH D
7. ThHDBEKITTXTHOBENST, 1EOLE
122 AR FoOFAEL T/,

BRDFEE R : B L 7z RO FHHIfE Table 2 (2
RLIZTEL, ARERXIUYAIREOFEIE 10.02+0.67 X
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5.40+0.31lmm T, fAEZEIZ/IN&S2D07-. E7-UE, &
B, PEREITNTRLIBEL, B8 LLMEFKTT
NLFENICEEOBIIZEAE L T/ (Fig. 6).
3) FE, 4V ~DORYES

BEDFARE : 7# No. 121,800, 7 # Nos.
2, 31z 500f ¥ >, A /v 28Iz 1,000 F>, P.
westermani DA X wNLH )T 2#E1L, 115H2 5331
HORMICER Lz, Z0#ESEIE Table 3 IR LT L
{, 7%, A2V b F|,HEXFZEVH DT O KK
(38.6~57.2%) DHMAENEILTE, ZDOKESL (89.8
~99.8%) HFHHI B THD. EHELSEIRL
BEDOERNEIIICEIT S04 1% Tabled IR LT &
<, Wik, ®%ik, HWEHOMAICE»2Z. TDEHIcE
BOGENEHOFRICFEL TV brhbbT,
TR BB EYIC X 28RO BEARFTHIC 2 Bz
FTES, 2F B ) THEEEN 22T # Nos.
2, 3TRZNEXZLAERIO. E-HBEEY S
i37°% No.3, 4/ No.l 26 1EETEIRT
& 7o, FERE & 7o iZHaE D O ERE BIA A EIR T E 2Dz 7
% No.l, £ /v No.2 /13T, 7% No.1 Tixl
ROB, MlEE X OB OHEANEA L2720, EALHID
BEFIHAL TRV, 2 THEEEIIRTE . F
7eA /¥ ¥ No. 2 T+ _RTHEL L Thor. it
SEIDRBYLERT, WRERE 2b- &b BHE THo
7z. ¥iz7 % No. 1 IZR W TIREETIZEED KE RS
LEAK (ERE 8 ~25mm) DRFEEHRTHRZ ARickk
BL-H¥% (Fig. 8) 2331AA b, PiCiTiBEEmE 2
BT, Th b0 BBNOBRYE RN (REEE
) Lizb 0o bIHREBH 2 S RICEAIZLDET

Table 3 Results of experimental oral infection of pigs and wild boars with
metacercariae of P. westermani

Autopsy N(i. of wlz(i)gl};t No. of No. of worms recovered from
Host ays metace- at worms - -
after rcariae recovered Cyst in " Cyst in
infection fed au(tl({)g)sy (%) Muscle liver Cavities  Lungs lungs
Pig(No. 1)* 115 1,800 46.0 695(38.6) 624 17 48 6 0
Pig(No. 2)** 140 500 22.5 242(48.4) 241 0 0 0 1
Pig(No. 3)** 331 500 46.5 286(57.2) 285 0 0 0 1
Wild boar
(No. 1) 123 1,000 16.5 505 (50.5) 494 0 5 6 0
Wild boar
(No. 2) 213 1,000 32.5 541(54.1) 540 1 0 0 0
Total 4,800 2,269(47.3) 2,184 18 53 12 2
* landrace ** OHAMINI (minipig)
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Table 4 Distribution of P. westermani in the muscle of pigs and wild boars

No. of worms recovered from

Host Muscles Muscles Abdo- Thoracic ] Neck and Total (%)
of fore of hind minal muscles Diaphragm dorsal
legs legs muscles muscles
Pig (No. 1) 162 152 63 107 0 140 624(89.8)
Pig (No. 2) 49 58 33 38 0 63 241(99.6)
Pig (No. 3) 60 94 10 35 1 85 285(99.7)
Wild boar (No. 1) 83 118 81 99 1 112 494(97.8)
Wild boar (No. 2) 93 121 49 146 0 131 540(99.8)
Total 47 543 236 425 2 531 2,184(96.3)
Table 5 Measurements of immature P. westermani recovered from various tissues
of pigs and wild boars
Host Recovered No. of worms Body . Oral sucker  Ventral suc.ker
from measured Length  Width Width () Length ><VVldth
(mm) © (mm) () ()

Pig (No. 1) Lungs 7 3.57i0f(§={><1.56i0.22 368+ 44 414+59 X444 +32
Cavities 21 2.79+0.32X1.56+0.23 383+110 397 +47X426+51
Liver 8 2.78+0.61X1.55+0.45 371+ 85 400+63X431+74
Muscle 62* 1.41+0.17X0.58+0.05 145+ 14 158+20X175+18
Muscle 21 2.97+0.52X1.54+0.27 357+ 47 4114+45X435+45

Pig (No. 2) Cyst in lungs 1k 7.04 X3.80 713 667 X713
Muscle A7* 1.03+£0.10X0.58+0.15 140+ 11 148+16X167+11

Muscle 1 4.09 xX2.02 442 470 X 499

Pig (No. 3) Cyst in lungs 1** 7.71 xX3.91 713 575 X 782
Muscle 23* 1.20+0.15X0.55%+0.05 132+ 11 142+13x151+11

Muscle 1 4.23 xX1.96 437 483 X552
Wild boar Lungs 6 3.81+0.64X2.41+0.50 488+ 79 428+ 68X 506 +56
(No. 1) Pleural cavity 5 3.59+0.27x2.18+0.13 465+ 72  428+31X492%35
Muscle 17* 1.51+0.16X0.54+0.04 134+ 9 143+19X160+13

Muscle 1 2.81 X1.50 384 288 X422

Wild boar Liver 1 3.91 x2.19 414 506 X 506
(No. 2) Muscle 20* 1.23+0.14X0.68+0.07 140+ 12 141+14X159+14

Muscle 2 4.13 X2.60 483 460 X 558

* Excretory bladder filled with granules

** Almost matured worms

*** Mean size+S. D.

ot Ko BRIz LEE, Ehic 2 @Eo P
westermani DY B H S, 2 CLEEEIR T 7.
RO mBE 7% No. 3iIc1fd, £ /¥ No. 1ic4
B, £ /v No.2iz3fumbh, £ /7Y No.2D%
D HERH L EREIR TE 72, 72 L O
RENLEFHIC 7 Y BHERMEIEIRAR OB Ic A B B
EVERESH, BAZEL T\, MRFEHEOKE
BTRTOLDIZA LN, HEZI=FF 25
FBROLDONREZ LT > (Fig. 7) oA IZFT, *

DOHRIZBEDORRY L & bicF LEF>ORERFAL
Tz, HzixA 2 3 No. 2 12 KE KD hEERE D
NLER BN, BETEET, BRKEAODORE S
BB TRIZEN Tz, EMoREICHMBEL A B
N7 Z No. 1BEUA /¥ No. 1 26i3vFh b 6
BEEDBEABRERE LN,

HADOFEERDL : B L 72 Bk O EFEARIZ DO TH
REFHIR X OCECBALBNC A L7 & - fhiE, Dk
DIEE, MERMDHE « HEE % Table5 IR LTz, A
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SEUR L 7z dufkik, et I PR 2 L, 2 & &
AAYTIEP LD 0k, PREERI 2 <, RiRo b
DIVEELZLD LICHALM AP S 120, BlxiC
HRE TR oMk, ETFHAMLEIRL-BED S S, B
MmERIZ AT 55D (Figs. 9, 10, 11, 12) OkE X
12121F1.0~1.5X0.5~0.6mm T, ZHBENL BN B H
b h Y, EFEROMUIXIE LA ERDRRIDI. &
DL SR BERHA»SEIR L7z b Do D 254
1%, 7% No. 1 Tix624fA k470, 7% No. 2 Ti
241{A 240k, 7 F No. 3 Ti3285{E A 284F 4,
A ) ¥¥ No. 1 Ti3494E A F492fE K, (/¥ No. 2
TIF540fE A H536MEE H 7. PRt ERI A <, Al
FEDOLDOLYHEE Lok (Fig. 13) OKRE &1343.0
~4.2X1.5~2.6mm T, JIHE L OHERDOSEPATE
ERNoH BNz, L LHIFOEREED 53, I8
HIBOWRLH LN Thhrolk., EIhbodfEop
IR E 2B TR L, BRRICHZEh DL HO
7=. ZOX5emfENT# No. 1 Tix 154EEA Sh -
2%, D SDOLSIZHh TN 1 ~ 4 fEfkicT Eihore.
72080, fois, FFiEA SRR L 2Bk (Fig. 14) B X
Ui~ Z Ak (Fig. 15) 23T, HE»5EIL
D 5 b, PEHERIN R K, RRFKEF Lichk LR
BETHOZ. I=7ZOMICERE - (Fig.7)
2Bk (Fig. 16) ZAEAL TWe2s, etk 140
ABLU33IEZ2TV3Ib20b56Y, KERBLIY
HigIZF N FNT7.04X3.80mm, 7.71X3.91lmm &/ E
{, HEBRIBERRT, TERINGD Ik,

4) T v b ~DORYEER.

HADFAERD : 5 v F5FHIC P. westermani D R
ZenHh )7 EZI0EFOROEE L, 100H#ICTHRL
7o kB % Table 6 (2R Lz, £FlCRL%58y, BikE
IR TH561.0% (43~83%) Tdholw. [EUFERALIZK
AR ST, EURBEDIE%E Sz, Micids
HOMoOBEN LN, TDHHIEDLDICHFEN 2
Lo, 2D DI LEKTOFEL TV, fil
DLDIIFHFEERD 20T, JakEIC b BREOFKA
Zbh, T2 EE, FMisds b ik d Ak
2% 2 AR & iz,

BEDOFEEF IR : A HEYL L 72 8k (Fig. 17) &
FTARCHRM R I PR R 2 Fo L7 AT, TOKREX
% Table 71Z/R L72Z & <, ¥F#1.20X0.53mm TH >
7. BORE D S/ R RR B B E TH D728, 4.35X
2.45mm T, PPBLL 6 3EiC, REHLIZ5 ~ 6 FEicaplkL,
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DR NS IFERBRIOTAL b A bz, ik X U kgD
B SEBE (Fig. 18) X, ZhZFH 4.50X2.64
mm, 5.25X2.48mm T, MIE25HD LD L L TK
TN, EFEBOREEIETFL O T

5) U A~DRRYLERR

WBRDOBFAIRDL : =7 A 7THRIZ P. westermani M X
FEeNh ) TEETORAOEE LTS, SEHENK
Yeig23A A H62H ORI L7z, Th b OB O fafs
PICIZ IR 3 B VIR DT & A L, TR E LTH
A ki X B i M DB R X OEER, MR
NEbN-, £75EY O b ORLEL%82H HicHREIT
ote. FRALOFERIT Table6 ITRLIZZ &L, 2
IR a R, HKEINERIZF58% (10~100%) T,
FOKRERSY (12%) 3FAE» LT, ik, Bk L
5 HEIRTE .

HEDOREERI - HAD SEUL L 72 d141% Table 7 i
RLEZEL, BiFEFEE 1Imm, &E0.5mm T, 3
THEM B I PEIERL 2 T 5 ik (Fig. 19) TH->
7. EREEALE MDD S L, 23AR X UB4AE
D& 1Rz DF L 6 ik, FlE bEIRL 72 5 A,
BIUB2H B IR B 2 ARk S RO IET H 2
7o, L UEBRHIET Lz~ v 2 Dalsh b5 dukix
AR bD XV FEENRL, & IC4AHO L O TIHE
EH5mm T, UPH, FE L LERWLSBETRL, F
ELRLAEFL TV, BIEREs oY, IIERRO
EELARRTHO.

6) NARF—~DRYLERR,

HEOHFERG : N L RAF —THRIZ P. westermani
DRAEENH YT EBEFOROFELIETS, 3H
ARG 30H 22 H4A2H DRI T L. ThbDBD
MIREPICIZ MR & B Ik DSl & A L, JERE L
THABEIC X 3 EBiiE DHEE R X UaMEiR 2 ED
Nz, fho b DY 1008 Bl L. ZFORE
i% Table 6 IR L7=Z & <, 2FlicBYeey, HERE
INRITFE58% (24~68%) ThDole. ThbDIiZL A
L (88%) I 5T, flichols, M5 bEIRS
hi-.

BEORERN : BUEEN L 2D 2HA» 50
b DT R IC PRI E L, ToRE ST
Table 7 IZ;x L7722 L <, 1.0~1.3X0.5mm ThH27z.
F 7R 1008 %, Ml X OREE D SRR L 7 8 difk
LI RCEEDOHIETH Dz, LA LERPELC LA
AAZ —DREIER X UMIRE 2 & [EIR U 7= ik X F
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Table 6 Results of experimental oral infection of various animals with metacercariae
of P. westermani

Al(litopsy No. of No. of No. of worms recovered from
Host ays meta- worms Abdo- -
in f?ef(fteil;)n cerfc:é'lae rec?%e)red Muscle g:vxiatl}l; Liver ilae‘l,lilg’l Lungs Clyus rtlglsn Other
100 100 60( 60.0) 59 0 0 1 0 0 0
100 100 63( 63.0) 61 0 0 0 0 2 0
Rat 100 100 83( 83.0) 83 0 0 0 0 0 0
100 100  56( 56.0) 47 0 0 1 0 6 2%
100 100  43( 43.0) 43 0 0 0 0 0 0
Total 500 305( 61.0) 293(96.1) 0 0 2 0 8 2
23%* 20 9( 45.0) 3 4 0 2 0 0 0
37** 20 11( 55.0) 6 0 2 3 0 0 0
38** 20 13( 65.0) 12 0 0 1 0 0 0
Mouse B54** 20 2( 10.0) 0 1 0 1 0 0 0
62%* 20 15( 75.0) 11 2 1 1 0 0 0
82 20 11( 55.0) 10 0 0 1 0 0 0
82 20 20(100.0) 16 1 2 1 0 0 0
Total 140 81( 57.9) 58(71.6) 8 5 10 0 0 0
30%* 25 6( 24.0) 4 1 0 1 0 0 0
39%* 25 17( 68.0) 16 0 0 1 0 0 0
42%* 25 11( 44.0) 10 0 0 1 0 0 0
Hamster 100 25 17( 68.0) 14 2 0 1 0 0 0
100 25 18( 72.0) 16 1 0 1 0 0 0
100 25 17( 68.0) 16 1 0 0 0 0 0
100 25 16( 62.0) 14 1 0 1 0 0 0
Total 175 102( 58.3) 90(88.2) 6 0 6 0 0 0
45%* 250 37( 14.8) 33 0 3 1 0 0 0
. 46** 250 118( 47.2) 85 11 0 22 0 0 0
Rabbit
59** 250 51( 20.4) 42 0 0 7 0 2 0
71%* 250 20( 8.0) 15 0 0 4 1 0 0
Total 1,000 226( 22.6) 175(77.4) 11 3 34 1 2 0
100 100 40( 40.0) 40 0 0 0 0 0 0
100 100 42( 42.0) 42 0 0 0 0 0 0
Guinea pig 100 100 26( 26.0) 26 0 0 0 0 0 0
100 100 8( 8.0) 8 0 0 0 0 0 0
100 100  56( 56.0) 55 0 0 1 0 0 0
Total 500 172( 34.4) 171(99.4) 0 0 1 0 0 0
65 100 0( 0.0) 0 0 0 0 0 0 0
67 100 1( 1.0) 0 0 1 0 0 0 0
Hen 68 100 2( 2.0) 2 0 0 0 0 0 0
68 100 o( 0.0) 0 0 0 0 0 0 0
68 100 0( 0.0) 0 0 0 0 0 0 0
Total 500 3( 0.6) 2(66.7) 0 1 0 0 0 0

* Cyst on pleural wall.
** Died after infection.
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Table 7 Measurements of immature P. westermani recovered from various tissues

of some kinds of animals

. dAuto;}sy R i No. of Body Olif.]. Ventral sucker
o ol Reowerd o wrne pongn i (K Longi, Width
Rat 100 Cyst in lungs 5 4.50i0.'?;><2.64i'0.19 566+41 622+141X588+51
100 Cyst on pleural wall 2 5.25 X2.48 490 456 X576
100 Pleural cavity 2 4.35 X 2.45 504 470 X 542
100 Muscle 26* 1.20+0.18X0.53+0.05 121+11 132+ 14X153+11
Mouse 23 Pleural cavity 2  2.36 x1.17 302 283 X312
23 Abdominal cavity 1 2.44 Xx1.43 365 269 X384
Mouse 37  Pleural cavity 1 4.65 X1.93 442 451 X 480
37, 38 Muscle 11*  0.96+0.19%X0.53+0.07 122+19 142+ 18Xx161+21
Mouse 54 Pleural cavity 1 4.92 X2.02 499 490 X 547
54 Abdominal cavity 1 4.23 X1.84 461 451 X 490
Mouse 62 Pleural cavity 5.70 X2.25 547 461 X 528
62 Muscle 7*  1.11%£0.30%x0.50+0.07 118+22 129+ 22Xx158+18
Mouse 82 Muscle 10*  0.83%£0.09%X0.43+0.03 105+ 6 121+ 8X138x11
Hamster 39, 42 Pleural cavity 3 3.26 X1.56 355 349 X 403
39, 42 Muscle 14*  1.27+0.13X0.47+0.04 113+ 8 137+ 12X148=+11
Hamster 100 Pleural cavity 3k 1.71 X0.74 151 186 X211
100 Abdominal cavity 1*  1.08 X 0.46 100 120 X 146
100 Muscle 26*%  1.03+0.15X0.53+0.07 118+11 123+ 10X157+26
Rabbit 45, 46 Pleural cavity 17 3.25+0.50%X1.77+0.16 418+50 360+ 46X423+33
46 Abdominal cavity 9 3.20+0.22X1.65+0.14 393+25 367+ 22X412+15
45, 46 Muscle 34*  1.07+0.24X0.52+0.11 129423 133+ 26X1562+27
45, 46 Muscle 14 3.43+0.65X1.63+0.35 425+68 367+ 52X387+48
Rabbit 59 Cyst in lungs 2 4.49 X2.16 490 456 X499
59 Pleural cavity 6 4.04+0.40%X2.15+0.15 507+31 464+ 33X517+28
59 Muscle 20*  1.04+0.17X0.51+0.06 126+15 134+ 16X150+14
Rabbit 71 Pleural cavity 4 3.67+0.68X2.17+0.20 426+95 408+ 29X523+47
71 Muscle 10*  0.92+0.07X0.55+0.04 128+11 134+ 7X145+ 6
Guinea pig 100 Pleural cauity 1 4.55 X2.55 509 470 X538
100 Muscle 25%  1.36+0.17X0.54+0.03 132+ 7 128+ 16X161+ 7
Hen 67 Liver 1*  1.45 X0.53 142 127 X137
68 Muscle 1*  0.99 X 0.55 125 185 X110

* Excretory bladder filled with granules. **

3.26X1.56mm T, JIEL, FERITHR M 2R L TV e,

7) UYXF~ORYER

BRDFARE : UV X A4FHIZ P. westermani D R
ZENH )T E2B0EFOROBELIZL TS, 2FK
it A5H > H71IH OFICFET L7z (Table6). ThbD
BRI ERE R AR A bh, BEBHYOITE 2D
7o, Bz BfERAC L 5 L Ebh BN A b
ft, JEABERERE L OEENE Lo, BRIFHAB IO

Mean size+S. D.

MIERIZX 2EFETH S L Bbhl. BEDOEINEX
F3923% (8 ~47%) T, FNEHDTT.A%DBHEDI: S,
Hafsh> 515% D b ONREUR S iz, FRCHFER1 L >
7246 B RICIET L7z 7 X CIRIIEEEG B X OO M
IZEEDOBBERE A b, EBARIETLED
D ORFED HIXZA KD, 59HBLD b D TIZMITEK
SN BB S 2 EEREIR S iz,

HEDOFE IR : Table 7 IF LT &L, K »
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LEIRL7-ditkd 55, it PEitEERIZ o Bk
(Fig. 20) 1%, WTFHhORHD LD L IZIFEEE 1 mm,
A 180.5~0.6mm T, A5 OEIREDKES (77
%) EiEwi. & ITRBRYES9, TIEHO Y XOHAED
SLEIR S LDIFFT RTINSk THo. F
7-A5RHB O Y ¥ X0 g, S b RFEO fik)t BIRE
7=, L LER»bEIR S BEofic, BElERL
2, WIE LV EE LAz Y45, 46B%O LD
roFNFER2EE, BIVCITEKRIRShZ. 24 b
BEDKE KITFH3.43x1.63mm T, IIHE L UK
13 & L ICEAROBRMED, TEIXE RGOS
HuNizAs, SREBOEEIZHA LA Thdork. BES
FORIRES HEIR S h/e itk (Fig. 21) T &3 ~4
mm, {&iE2mm FiET, IR, KRR EORFITVT
NLHAE» BEIRS I BED S S, MBI SHEEL
mbDEFEAEEDLBRID. £159A DD &
EH o/ (Fig. 24) bRIBEDEETLIRL,
RRBh B I 13 1E B5E o 7z

8) EAET Y b ~DRYER

hEDFAIRE - EAF Y b 5FAIC P. westermani
DA FENH YT EI0EF>FARE- L, 1000 %icH
M U72fERIE Table 6 IR L2 Z & K, @l iR
Wiz, BEOEIRRITFEEAY% (8 ~56%) T, EUHS
PriE 1 BE O A ol ket Bk 1 E{E L b iz 1213 T,
T _RTHEI S THO. i HE 1 E RS
nr=h, BEEFEL T AR2Ok.

HBEADOEEFWRDN : Table 7 IR LI2T L L, ELEY
t DB A S EIR U 7z ki3 491,36 X 0.54mm T, T
AT PR R I PR BRI & Fei L T 7z, flEds BN L
7= BiR134.55%X 2.55mm T, ML 6 HEic, FEHLUX5 ~
6 HEIZ/ME L, FEPE X OIIERS 7 & ITiZ IR ERL
BYBRA LRI, IRRERIEED bhikdolk.

9) =U kU ~DERYERR

HEDOFERD : =9 Y 5PC P. westermani D
AHENHY T & I00EFToFOBE L, Btk 650
568H ORNICEIR LIz, ZDfEEIE Table 6 IR LS
L, 5P 2PicBYezRd 7z, L LW THE»
5 2 fEfk L FFIEA & 1 EEPEIR TE 27253 Th o Tk,
TS D BEFEAFTIZ VTR b BRI O d5E
BRI bz,

AR DFEFE R : FFligs 51572 BiKid 1.45X0.55mm
T, A2 b o EIRdE (Fig. 22) 00.99X0.55 mm
D RRRE DDA, IR G PRt EE I P ERRL &

W L7 g i ik ThH o7 (Table7).

0. FEEAEFED SEE Rk & Yrrit

1) MibiRizx+ 5 P

A )iz P. westermani DA X EAH Y T &KL
¥, 123HBICHAD DHESFE BEE 0EF > AT
BB X OCALBIRIC, MR A X OEHFTH
WSEAZEADY 7 250EEATBIKICAN, —E
BRI AT A BB X 7. 2 OREFIRD Tl
BAIZ IREMBZETHETLEZL DI R L, SKHETY
KI5y (85%) DL DREE T, Th#, T3
L OHHEEIN L, 128 [E11% 113 215 B AR A 17 i (43%) I,
16FFE%ICIX 2 ETRD L. BEAZ L DY T
X 3HERIBICIZT I Licb D mxbh, 8HERI%
IR R A BT £ TR L7z (Table 8).

Table 8 Number of surviving larval P. westermani
in artificial digestion juices at a variety
of duration of time (Temp. 37C)
Immature worms

from muscle
of wild boar

Excysted
metacercariae

Time astric intestinal ..
(hrs) gjuice juice gastric juice

0 40 40 50

1 40 40 50

3 40 40 43

5 38 39 35

8 34 39 24
12 17 37 9
16 2 37 6
20 2 35 3
24 0 10 1
36 3 0
48 0

HIZ N T O G5 ik o ETRRILIZ 2005 % %
Tz 5k (13%) 2Lz, Thlifg, Ak
T % BRI L2 2%, 24B:RI% T 10fEG (25%) A%
HEFEL T (Table8). T4bb, HEEFEEOHA
IZOVETe P. westermani DhEEBAITEERS X OBRK
IR LT, A ZeAh VT LR HBVizEREL
EORIEPTE R RO Z E AL NI RDT.

2) BB iTxt 3 2R

A 7V V DR 5T P. westermani DFE BR
& 25E{E D BV I40fEEK, VAR EANTCY ¥ — L
IZlY, ZhEs5, 10, 25 37CDEEICKEL,
—ER R I TR e X 7. EBEA XY T
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Table 9 Number of surviving larval P. LI, BERFFEC T 2 dfE i, 5C Tix60H, 10C
westermani in various temperatures TI345H, 25C TIX10H, 37C TiX 4 HZLIZ2EHD Y
(in Ringer’s solution) DOHFEC Ul E7BEA ¥ LAn ) T3 1 BRICOK
Immature worms from me?t’;t:z(_i DLDPFELE LzDS, DL ONET LizDidshE s
Days muscle of wild boar rcariae R 4 B Ciote, & 1 AT AT < b RO
5¢ 1€ 25C¢  37C 37C EBRE TR, TO-RIZY v ANVEFOLO L%
0 25 25 25 40 50 Bighotz, TOZ b, FEFBEEOPHHENICOE
1 25 25 25 40 46 te P. westermani OF;BAIT HEAREE TIZR
2 25 25 25 40 32 W DAEENTRETH B Z LA BT DT,
3 25 25 25 9 19 M. EEEEIS LEDE MEOEAEER LU
4 25 25 25 0 0 BEAEE~DRLER
6 2% 2 2 1) 75, A7V v BLUT v M h bBGERED
10 25 25 0 £ X ~DRYLEER
15 25 25 .
o s 93 » P. westermani D 2 X &w)LHh VT &#8E L, 115, 140
a5 o3 17 B LU 3BLERICHE LI-T Z DAL S5 S fEk
45 8 0 %4 X Nos. 1, 3iz100f#¥+ >, A4 X Nos.4, 5250
60 0 EH¥+2, £ X No. 2iziX 100ffl L S kz ST # D

HHREETEZIZ. 2055 Nos. 2, 3 2R I
IZ2W T 50/ & %37C CHIELK. ZhHDREER 1T EH- %% Z L, No. 3 2SR5 HBICET L. hod
Table 9 ITRL7=Z &L, 47V v bD#bEILS DIFREY 66 A3 L 100 B HR L7z, ZORERIT
C TiX25H, 10C Tix 15H, 25C Tix4 H, 37CTix Table 10izR L7=Z & <, No.1 Tix 70f8{k (70%) ,

2HEETHRETALOBA N2/ LALER No. 2 TiIx9UERE, No. 3 TiE32fE{E (32%), No.4 T

Table 10 Results of experimental infection of dogs with immature P. westermani
collected from some paratenic host animals

Dog Host animal No. of Autopsy gg;r:sf No. of worfns recovered from
No. (days o'f worms dpys after recovered A}_)do- ] Dia- Pleural stt
postinfection) fed infection (% mm'aI Muscle* Liver phra- cavity Lungs in Others
cavity gm lungs
1 Pig (115) 100 100 70(70) 0 0 0 0 0 0 70 O
2 Pig (115) 1004+a** 100 9L (—)¥**x  ( 0 0 0 3 0 86  2¥Fkkk
3 Pig (140) 100 25%¥% 32 (32) %Rk 7 0 0 0 12 13 0 0
4 Pig (331) 50 66 43(86) 0 0 0 0 3 0 40 0
5 Pig (331) 50 66 40(80) 0 0 0 0 4 0 36 0
6 Wild boar(123) 50 15%%% 29 (58) ***x 7 9 5 3 5 0 0 0
7 Wild boar(123) 100 64 86(86) 0 0 0o 2 6 0 76 owweex
8 Wild boar(213) 100 22%%%  60(60) 13 7 1 4 28 7 0 0
9 Wild boar(213) 100 80 52(52) 0 0 0 0 3 0 49 0
10 Rat (100) 100 100 66 (66) 0 0 0 0 2 0 64 0
11 Rat (260) 50 64 47 (94) 0 0 0 0 1 0 46 0
12 Rat (260) 50 64 40(80) 0 0 0 0 2 0 38 0

* Muscles of abdominal and pleural wall.
** Some muscles contained larvae.
*** Died after infection.
**** Vomited after infection.
**x¥% Cyst on pleural wall.
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Table 11 Measurements of the worms recovered from various tissues of dogs fed with
immature P. westermani collected from some kinds of animals

Dog Alé;(;};sv Recovered 1\(13?1'. Body 51C1)crl?ér Ventral sucker w;jgx's vavith
No.  arter from worms LengthXWidth Width Lengtthidth eggs in
infection measured (mm) © (mm) () () () uterus (%)
land2 100 Cyst in lungs 42 10.14+1.75%X5 34+0.85 926+71 682+38X788+43 39/42( 93)
2 100 Cyst on pleural wall 2  8.50 X5.08 869 696 X 854 2/ 2(100)
2 100 Pleural cavity 2 5.8 X 4.65 797 638 X 835 2/ 2(100)
3 25 Lungs 13 3.60%0.43 X1.83+0.10 424+47 386+35%x432+30 0/13( 0)
3 25 Pleural cavity 11  3.25+0.33 X1.60+0.12 447423 396+32x448+16 0/11( 0)
3 25 Abdominal cavity 7 3.43+0.24 X1.75+0.13 446+42 414+13X437+27 0/ 7( 0)
4 66 Cyst in lungs 35 7.79+0.65 X3.83+0.39 741+44 597+34X688+42 32/35( 91)
4 66 Pleural cavity 2 6.25 X 3.30 629 533 X677 0/ 2( 0)
5 66 Cyst in lungs 28  7.30+1.02 X3.78+0.58 734+66 581+34X671+34 20/28( 71)
5 66 Pleural cavity 4 5.83+0.83 X2.98+0.28 629+39 576+32X646+54 1/ 4( 25)
6 15 Pleural cavity 5 2.43+0.26 X1.24+0.10 281+25 267+21x327+19 0/ 5( 0)
6 15 Diaphragm 3 2.81+0.35 X1.23%+0.09 307+27 307+35%337+27 0/ 3( 0)
6 15 Liver 4 2.33%£0.25 X1.21£0.09 329+29 242+ 4Xx323+21 0/ 4( 0)
6 15 Abdominal cavity 6 2.33+0.32 X1.23%+0.08 299+33 288+24%x322+25 0/ 6( 0)
6 15 Muscle 8 2.59%0.19 X1.24+0.08 322+21 282+21x339+11 0/ 8( 0)
7 64 Cyst in lungs 60 6.55+0.68 X3.30+0.44 675+64 556+37X645+41 23/60( 38)
7 64 Pleural cavity 6 5.33+£0.75 X3.03+0.50 622+66 546+30%x643+51 0/ 6( 0)
7 64 Cyst on pleural wall 2 7.17 X 3.60 736 634 X720 1/ 2( 50)
7 64 Diaphragm 2 5.25 X 3.00 682 480 X 557 0/ 2( 0)
8 22 Lungs 7 2.95+0.30 X1.42+0.16 351+31 314+18x359+28 0/ 7( 0)
8 22 Pleural cavity 25 2.48+0.50 X1.44+0.17 360+31 309+28x346+25 0/25( 0)
8 22 Diaphragm 5 2.76%+0.71 X1.41%£0.22 371437 321+37x361%+25 0O/ 5( 0)
8 22 Abdominal cavity 10 2.75+0.24 X1.38+0.07 357+23 302+32x358+20 0/10( 0)
8 22 Muscle 1 2.92 X1.36 374 346 X374 0/ 1(C 0)
9 80 Cyst in lungs 41  7.76+£0.69 X4.06+0.42 693+61 580+36X651+40 36/41( 88)
9 80 Pleural cavity 3 6.80 xX3.02 691 582 X678 0/ 3( 0)
10 100 Cyst in lungs 20 9.32+1.25 X4.79+£0.60 851+87 673+63X766+41 20/20(100)
10 100 Pleural cavity 1 7.45 X3.95 806 710 X768 1/ 1(100)
11 and 12 64 Cyst in lungs 39 7.18+0.87 X3.59+0.45 685+58 549+35X630+36 34/39( 87)
11 and 12 64 Pleural cavity 3 6.23 X2.97 678 621 X662 0/ 3( 0)
* Mean size*+S. D.
1X43fEA& (86%), No. 5 Tix 40fE{E& (80%) O WM FERETH DIz, BRY66H% (Nos. 4, 5) R XUV100H

B SHiz. i oo dko EIGHAL 3 X O FEE R
1%, JRH25 HHICFET L7z No. 3 TiREIRHfED 5 H13
A (40%) 2305, 12fH{k (38%) M fulEs 5T, fifi
THRERBAI X 2 HMBER S A Bh, MiRE X OB
RERZILTWR. Zhbolifk (Fig. 25) OAE X
3.0~4.0X1.5~2.0mm T, JEIX63E KL 4~5
FECHEL, FTEIEBRERIBZDbh SR E, HiEA
FENH YT A RCEXIHADIOREO BRI

% (Nos.1, 2) IZHRLZZLDTIX, KEBH D HifkH
iR S - (Fig. 24) » 6T, TTIt No.4 T
1X35E G 32fEE (91%), No. 5 Tix 28fAFkH20fE#Z&

(71%) 22FENIC BIF% £F LTz (Table 11,
Fig. 26).

WRIZ P. westermani DA X wNH Y 7285 L, 123
BLO213 ARICERR LicA 2 ¥V DAY BB GE
Hi{k % A X No. 6 1z50ffl, £ X Nos.7, 8, 9iz100f&
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FORRBEEEIZ LD TIE, No. 6 2VRSLE 2 BH: % &
ZL, Nos. 6, 8 REhFhKYL15 22HFBITETL
7z. %% No.7 # 64H1%IZ, No.9 # 80HZIcH&L

2. FROO#ERIX Table 101 /LT EL, BR
(52~86%) IZJ&HL, Nos. 7, 9 TiZAEHD dufkn

Mo h# (Fig. 23) »6EIRE M. ZHHDHED S
L, FERNICEIIZHEEL T3 0 (Fig. 27) 3 No.
7 Tk 60fAMH23MHE (38%), No. 9 Tik 41{E{#&H36
fEfk (88%) #ZbHhiz. No. 6 ITHEARNEZRICAEL,
MEEER PR iT IR I R AR A I X 2 IREVEHE T, Thb
DERLH 5% < D KN EIR X 7o, MafRic b difkas
Zbhiz. No.8 b No. 6 [FkE BEkE, MEBEGA, FFI
ICHBERR BN, KETHEelin b ThHomk.
B DHBAEDKE XiE No. 6 DFIIEH S D § D T2.43
X1.24mm, No. 8 Dfifin 6D H DT 2.95X1.42mm,
BaREh & D b D TiX2.48X1.44mm T, AFEBROFKEE D
AZENHY T A XICERES 2 TR AR o hE
LURTRFTHOK.

S5 v M2 P. westermani DA XN )T BREGEE
¥, 1000 BLU260H%ZICZH b DA HEEHE R
k%A X No. 10ic100ff, A X Nos. 11, 12iz50fF3>
R & ¥, Nos. 11, 12%264H%%, No. 10%100H#IZ
H LIz, ZORERIL Table 10iR L7z & 512, No.10
Tix66fEMA (66%), No. 11TiZ47fE#E (94%), No. 12
TI40fEE (80%) MEURTE, & DKERL A il D HH
PO THO. ThoORED S L, 64RHED LD TR
39fE &S 34fEE (87%) 73, 100BHEDO LD TIIREL
72 20fEHA T R TOFENICEIFZ A L DT

SRR b EEN I HII D THH & h B F
TOREEAX Nos.1, 4, 5, 7, 9DSHTHN
7B, FRZENS0, 53, 54, 54, 56H THo7-.

DEDXdiz, whbo s EFEXTHLTH, 1/
YUBIVO Ty MO HEIC BRI L EEO0TwB P
westermani DHEREKIZEABETH D4 XIZH LT
B TERICRPE L, MilchBEEIERL, BRRATD L
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BHLNZRD7, FINLOHGEREOEFL IV
BITHEEIIAZ L H Y T2EELIBA X VETFED
27z,

2) A7V, Ty A LEBEGFEREDS v D

RRYLFBR

P. westermani DX ZENLH Y T H#EL, 213A#
WERRL72A /Y OBRP S ESERKES v 4
BB HTo5%, 122 ARICHRLZ.. Z0E 1T
Table 127 R L7 X 91T, T_TDTF v MIRRGLERED
7285, EHEIRERIT28% (4 ~48%) L{Ehoiz. Ei-
B & A7z A O KIS (90%) IFHA»HT, Fhb
IR I BRI 2 Fei L, K ¥ £131.67X0.64mm
Thol. Tibb, BREIELHEOLDEEDLY
o7, L LKIIED BRI L 72 B RIT R TH o7
A3, 6.2X2.8mm THEMRE L ¥HF LTz (Table
13).

Wiz P. westermani 2 Ztwnh ) 7TE5%68H B D
Ty " OB NEREE 6THD T v MISOfE T o RY
¥, 132HBICHIR L7z 0TIk 5 BHIC R 2380,
B 5 9, FioBRER I OKE»S, ThEFhl
fEfEF ORI L7, FlexZerh ) 7HE#% 1508 B
DIy b SEBGEREE STEDT v M50ET K
s, 1R2BFKHRLIODOTIE, 5HESTICRYE
BEALL, & TREENEIRTEZ. Z0 5 b4lfERk
(95%) A G, fuIialEs b TH o7z (Table 12).
oo BED S S, iz bEI L7z b 0k alEhEd
T, FERNRSEOBIINA LN, L LD
BEMUR L 7z BRI ORBRET, RSP HEIR L
7o BRI LR D R L 203 e 27z (Table 13). §
leb b, P. westermani (IIEFEHE LM O B ATHE
ThH Y, KEDOhE KIS OBHRIZBAL, BF
FTBZ ek, BHMEEEBZ L HLRITRDT.

V. JERR ORI EER

1) AZENH VT DA XDEHE » BT ~DRLLFER

HADHFEAIRDL : P. westermani D XXV H VT

Table 12 Results of experimental infection of rats with immature P. westermani
collected from a wild boar and rats

No. of Host animal No. of Autopsy I\Ir(;ts()f 1:8&35 No. of worms recovered from
rats fed S(Sﬁ': ?'fon) w?;éns di}g ?-f;ir positive recovered Muscle Pleural Cyst in
postiniecty mntect: (%) (%) ¢ cavity lungs
4 Wild boar (213) 100 122 4(100 ) 28(28.0) 26 2 0
6 Rats ( 68) 300 132 5(83.3) 11(3.7) 9 1 1
5 Rats (150) 250 132 5(100 ) 43(17.2) 41 2 0
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Table 13

Measurements of worms recovered from rats fed with immature P. westermani

collected from a wild boar and rats

Host animal Autopsy Recovered No. of Body suOcrl?elr Ventral sucker
(days of ~— days after from worms Length, Width Width  Length, Width
postinfection) infection measured (mm) X (mm) () D) X ®)
Wild boar (213) 122 Pleural cavity 2 6.20 ***x2.80 576 533 X634
" ” ” Muscle 17 1.67+0.20%X0.64+0.04 143+10 158+19X184+12
Rats ( 68) 132 Cyst in lungs 1** 6.40 %X 3.90 672 701 X701
” ” ” Pleural cavity 1 6.20 X 3.20 643 614 X 643
" " ” Muscle 6* 1.31+0.22X0.59+0.04 124+ 3 139+11X158+ 4
Rats (150) 132 Pleural cavity 2 6.20 %X3.10 605 571 X 648
" " " Muscle 26*% 1.34+0.21X0.61+0.04 128+13 134+19X167+11

* Excretory bladder filled with granules.
** Matured.
*** Mean size+S. D.

Table 14 Results of experimental infection of dogs with 25 metacercariae of P. westermani

Days No No. of No. of worms recovered from
Method of after & worms Abdo. —. Cyst
infection llelfgn dogs rec(o(yx;t;red Ijzfrg Muscle Liver minal Dr;"gi;l' E;i%{;l Lungs in Other
cavity lungs
In}‘.rqmqscular 2 2 44(88.0) 0 44 0 0 0 0 0 0 0
Injection 10 3 66(88.0) 0 66 0 0 0 0 0 0 0
25 3 62(82.7) 2 46 0 7 0 4 3 0 0
40 3 62(82.7) 1 14 2 11 1 10 3 20 0
60 3 61(81.3) 0 1 2 0 4 0 47 0
100 3 69(92.0) 0 0 2 0 1 0 57 0
185 3 69(92.0) 0 0 0 0 2 0 65 2%
Hypodermic 2 2 479400 14 33 0 0o 0 o o 0o 0
injection 10 3 61(81.3) 1 60 0 0 0 0 0 0 0
25 3 61(81.3) 0 47 0 0 0 6 8 0 0
40 3 68(90.7) 0 8 0 0 0 11 3 46 0
60 3 60(80.0) 0 3 0 0 0 11 0 46 0
100 3 66(88.0) 2 0 0 0 0 2 0 62 0
185 3 59(78.7) 0 0 0 0 0 1 0 58 0

* Cyst on pleural wall.

225 T 2 fFA X OKBEEBIF A H 5\ ITEEE TIcEA
L, 2~185A%IHR L. ZDOREEIX Table 14iT5R
LizZ &K, 3 duREIINER 1T ABEER A A ARG Tk

87%, IR THEARRLETIZ84% LD THR Tho
7o, UT, BRYSHERNICHEMERNS.

KEEE A PIEARY: : B2 BB X UI0HBicEI L
BT RTAZvAH Y T EEALLERG S &
U NIRRT 5 KBRS, A, WESAY 72 & O KBEEH
A»STHO. TR OHOHAIXE cm 1Tk X SR

Mz & b5 BENEREN, ZoOEMIRERL LR
7o, 25H & TIREIN & fu 7= 62{E Fh 46ME K (74%) A AhE
B L OEEDOHA» L TH oMM, B, MiE~BIT
Lz b A oh, BEER T TIicZEAL Ty -,
FhLI%, o B 5O B EH40 H 1 Tid62fE 4120
£ (32%), 60H % Tix6UEEKF47E#& (77%), 100H
% TIxe9fEEPS7EGE (83%) LMLz, LaLZh
B ORI TV L KBERHA i b Bk AR B,
FRHOEALTA 72 D JEEFAIChe, Hill - ERZ 2
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Table 15
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Measurements of P. westermani recovered from various tissues of dogs at various periods

after intramuscular injection

R g . ol
infection measured (mm) X (mm) Width (z) B X () uterus (%)
2 Muscle 8 0.71£0.03%*x0.29+0.03 83+ 2 115+ 6X117+ 5 0/ 2

10 Muscle 29 1.10+£0.15 X0.59+0.08 159+ 20 137+ 21X178+19 0/29

25 Pleural cavity 3 3.07 xX1.73 419 336 X 381 0/ 3
Abdominal cavity 5 3.27+0.14 X1.50+0.18 372+ 49 349+ 24X372+22 0/ 5
Muscle 31 3.06%+0.34 X1.56+0.15 374+ 25 336+ 29X382+24 0/31

40 Cyst in lungs 20 5.03+0.46 X2.42+0.15 523+ 32 482+ 28X528%x27 0/20
Pleural cavity 8 4.78+0.61 X1.98+0.16 473+ 57 449+ 16X485+44 0/ 8
Abdominal cavity 10 4.34+0.48 X1.90+0.18 438+ 40 430+ 65x459+40 0/10
Muscle 10 3.88+0.62 X1.77+0.20 420+ 42 405+ 59Xx434+33 0/10

60 Cyst in lungs 24 6.93+1.09 X3.20+0.46 689+ 88 567+ 66Xx635+53 10/24( 41.7)
Pleural cavity 3 6.40 X2.55 579 583 X594 0/ 3
Muscle 6 4.54+0.75 X2.27+0.18 436+ 59 489+ 89x536+30 0/ 6

100 Cyst in lungs 26 10.43+1.90 X4 79+1.02 908+178 773+114X764+88 24/26( 92.3)
Abdominal cavity 2 6.63 X 2.80 526 624 X 584 0/ 2
Muscle 6 4.90+1.00 X2.19+0.38 436+ 58 525+116X518+70 0/ 6

158 Cyst in lungs 47 13.07+1.44 X6.94+0.88 1020+ 96 735+ 44x858+54 47/47(100.0)
Cyst on pleural wall 2 13.78 X7.56 1042 715 X 893 2/ 2(100.0)
Pleural cavity 2 8.86 xX4.37 859 758 X 854 1/ 2( 50.0)

* Mean size+S. D.

L, WhHMRRR DTz, $£7240, 60D L DDOHF
FEICIIAERBIRO BB b, FEEN O RE
AELN7-, 185HKICA 5 &, 69{EEF65EE (94%)
DO RN D, D 4EE LIRS X ORISR S
Nz EH SEIR S NI,

BT EARY : B2 B TIiEIR S L7z 47EE 14
{14 (30%) DXEAFBALD K T HEGHERENIC, Y Db D
X OET OB, & 5\VIXMIEN, ER, Wy
B, ER L OHEER, BLEH, MTHLE,L5TH
D7z, FRfEER, B, BTARICIZEEA IR
e b ) MEWRA A bR, 25 #IckB L, Mo
BRICHERAICL % L Bbh 2HMmMBE A 5h, 6118
& 8 AR (13%) 23t HEUR S L7, MafEd S b
6 Ak (10%) N E bz, 7Y OBREI TN THHOMN
B 5T, KICIEE, BB XUHRES s LU
L8 Yz %ot 0H%ICS L, 68{E{EF491H
& (712%) 2ir 5T, HEOMBHADL SiZbThic 8F
HAER Szl E R0, ZRLUE TII60B HIT
BES, RS 3EES, 100 BEOKEHOKT
JEBRERRCFIEED 2 BE R A B2 T, it 3+_T

fifi > B & 7o iR B TH D7z,

UED X 5iz, P. westermani O X Z &7 7%
AXDETH B TFANTHRERET, HRk oM
MrzEmL, Mi~EL, B2 Rk L7z (Figs. 28,
29). ThabbA iU MRBEZERIES 3 L O~ O F ik
2R THNZ L BR LI,

BEDOREIR : Tables 15, 16ICRLA-Z &L, K
BEH AN S 5 WIIE L TICEALZZAZ LD YT
FRYL25 BT, BT OEMNLTHIEE3.0X1.5
mm DRESETHEF LK. Thllg, MMi~BTLZR
FIRIEFICEE L, BRY60H BICHfio BB & EIR L7
kD 5B, KEEHHAEARGLED b O Tik24{E & F10
fAE (42%), EWETEARLED & O TiX 21 K+ 8
Ak (38%) BTEICHIIEHEAEL T, 72 100A
1#% D BED KIS Z Figs. 30. 310X 5 ic B {RE L T
Wiz, TROLIFRAREOSEA L, M~BIT LRk
REORLEDOLDLIZIFELVREEEZ L. LirLKE
A ARG TORYE 100 BAIC FFAM S Bz ik
(Fig. 32) 134.90X2.19mm T, REkL40 R #%Iftid b5
Tehfkiz b R e horc. £7200E, BERBIUTED
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Table 16 Measurements of P. westermani recovered from various tissues of dogs at various
periods after hypodermic injection

Dfatis Recovered I:IVg.nﬁi Body Sl(l)cxi?gr Ventral sucker woi\lrr?é (\;vfith

infaectii)n from measured L(f:r%t)h X V(anlitsl Width () Le(r;%th X VV(Ld)th u ti%gz 1(% %)
2 Muscle and hypoderm 17 0.65+0.06%x0.30+0.04 85+ 8 108+ 10x121+ 9 0/17
10 Muscle 22 0.99+0.20 X0.50+0.07 143+ 16 132+ 18x166+ 9 0/22
25 Lungs 5 2.994+0.33 X1.49+0.10 307+ 43 274+ 50x357+£16 0/ 5
Pleural cavity 6 2.33+0.19 X1.42+0.10 339+ 32 222+ 23Xx350+30 0/ 6
Muscle 26 2.97+0.36 X1.38+0.11 341+ 37 299+ 44X359+30 0/26
40 Cyst in lungs 29 4.73+0.50 X2.28+0.17 504+ 53 443+ 28X495+30 0/29
Pleural cavity 10 4.35+0.36 X1.90+0.14 460+ 48 420+ 29x466+27 0/10
Muscle 7 3.96+0.30 X2.00+0.18 425+ 55 433+ 26X459+34 0/ 7

60 Cyst in lungs 21 6.93+1.50 X3.05+0.59 620+113 576+104X605+66 8/21( 38.1)
Pleural cavity 5 4.72+0.94 X2.27+0.39 518+101 448+ 91X502+97 0/ 5
Muscle 3 4.20 xX2.05 445 447 X485 0/ 3

100 Cyst in lungs 29  10.99+1.48 X5.75+0.87 965+102 750+ 95X796+52 28/29( 96.6)
Pleural cavity 2 6.08 X2.63 569 567 X623 0/ 2
Hypoderm 2 6.73 X2.93 705 696 X644 0/ 2

185 Cyst in lungs 43  13.17+1.54 X6.81+0.70 1006+107 726+ 52X 826+52 43/43(100.0)

Pleural cavity 1 9.28 xX4.18 854 768 X 845 1/ 1(100.0)

* Mean sizexS. D.

BELFREOMHR B bz, TDX 5z P. wester-
mani 34 XOFFAN TR 25H% £ TRIFERLREE
BRTH, THALBOEEFREESNSZ EFHALNIC
etz T2 UISERE THEARY: TR 1008 # 0 f
B B T AR ICRIEED 2 B IL R TH 2722,
ZOKRE KITFEH6.73X2.93mm T, T, HEH L LAL
BANTEVEEEZR L, TIEBICITIRBERRI 2 7 Y &
Bhlz.  E KRR A ARG T ORRYE 185 H # T,
fokE D HFEH SEIR S Az 2 EEIT R < AE L Ty e,
O Lh b 2EKRBECHEAIE, MLSLOHE THRK
BHTEZLEDRS. RiCAFEAD ) TEER, EE
PIZEIs THITSHE Sh 5 £ TOHMIE, KA
FEARLETIX6FHDOA XTHE LI 25, Fi558.0+
2.9 (54~62) ATHOMk. RUL, HHETEARY
TR THEDA X T2 E 25, FH57.9+1.9 (54
~59) BT, BOBRLED LD LIFIEF—FK L.

£ %

1. P. westermani DIEEXKEME

1 HEXEENCBIT32REB X UOBITRE

BENCIAR/ICIT & Y HiF - P. westermani DHIZ,
P. ohirai Miyazaki, 1939 (KRIEffvkH), P. iloktsu-

enensis Chen, 1940 (UNERERW H), P. miyazakii,
P. sadoensis Miyazaki, Kawashima, Hamajima et
Otsuru, 1968 (fElEffik ) 24T 5. Zh b DOk
BIXEEEICHT BN TR TRRR Y, EFED
BEEE-S>TWS, ZD9YL P. westermani 13 BR#K
BELLT, THETICE PERILD, ¥V, 41X, X
a, bavy, b7, T, FXx, ¥VR, AZFEHN
BESh TS, LM XRPxiTE, SEOERT
LG K 9, ERNICLREREL, 22oR KR
BT 5,

ThH0 BENTO BITREKICE L TR, #JI
(1961), Yokogawa et al. (1962) i X, = TiX
ZORESCXYEVORHNERDH DN, 27wV
7Y TEEERRKICE, SHdBEEREL, 248
BITIEKES DL DY IEEEFHAICERAL, E5I25~7
A5z O EEAICHBL, #EEZ 28U T, M
fE, Bi~LBATT 2. Z2OBITH, FiR~MBRATHL
LdH N, Thidbdil, BELALLRND,
BHIOERE R DD L0 LIEX LT, BAXALD
DT, AXENTLR T LEROBITREEE LDLOT
bHHL L. LITAN, SEIOAXTORSE (Table
1) 223k, B2 HRICRWTYH, BEREICRAL
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EETHY, RYEIOABICIIATRICEEOEFEELED
7o, TOMBIRELICERTILEN DD, BABE
THOTHEYOBBIC X Y ZVBITREFERR2SX D
Thb.

WIZA R, RAENTORRDREE & E LG a @R 0
HRETHELTAS L, B 100HBOA XN HDH
413 10.63+1.46 X 5.11+0.80 mm, X = DD Tik
10.02+0.69%5.40+0.31mm (Table2) T, 13 A L
ENfe DT, FER (1964) oLk B L, *a
RN T RRYLE1£0.49 X 0.30mm Fif% T b o7z hfki 3
H#EDBREICHWRL, 7 BRiICIIREREHR D 2 %
Kehd, HRERICBIT LI-14H BE&E T 1.59%X1.0lmm
2, 21H B{ATiE2.46X1.37mm LABIcHEAL, hE
Rk L7-42H BifA Ti34.45X2.76mm, 67 H & T
6.50%x3.94mm k72D, T TICREL EIIE HH T
5., 90H BEATIZ67H AN 2ME5 Ligh, ZOHKD
BWRERITZLLTVWS, ZHIZESED A XTO KR
(Table2) LMD TL—BL, FREFFCHLEL T
LAEFEMRR EORBIZLIF LA LERA LR, Kk
(1917b) 2 A X, F B I THBRTHLEE)
AN TOREICITEI L, FROEEDLDOL L X
{—Et+5 ZoZlhrbAX, F2HENTD P. wes-
termani DFEEFIZITEA L ZH¥ L, BEHEOEWYL
DLV B,

Wiz, BEIDOERTOL /¥y, TH, Ty b, =v
A, NAARE—, UFXFRBIVTENEY MBI BES
AR Y TEICHT B ENCREROBEE T ZR TR
52.3%, 43.4%, 61.0%, 57.9%, 58.3%, 22.6%,
34.4% L e WV ERTH o7~ (Tables 3, 6), —7,
=7 FYIZBWTIX0.6% L&A o703, AkmFLEIC
Rt 5 AR BB BRI DRY Uiz Z LI EEFABERE
M5 ETHEENDD, EHIZIhSOEIRHEED S L,
TE, A VVTIR6.3%, Tv FTIE6.1%, w7 R
TIET71.6%, NLAZ—TiZ88.2%, THXTIX77.4
%, ENEyY FTE99.4%, =7 kU Ti366.7%D D
RHACHEL (Tables 4, 6), EnicThbohfk
DEEFRXRBIEBEHM 22TV B2 2b oY, B
THRRT, SHHECPREER 2L, AHEBOREDL
EEAERLNY, BllfE bomkb oM. Theb
HLAZENHY TIZESEHLTVEY, KESFRE
1.0~1.5X0.5mm T, HEAZ LBV TOZH (F
EB X UOYAIE0.62+0.07X0.28+0.03mm, MR X
UHET A DHFE « 1R 68+7 X768y, 96+7X104+10p)
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LHANTETFREL, BHHEFELED L DR REEH
VCTWe, ERFAPBEILL 2B D H 5D Dk
DHD, BLOWH, MEE~BATLUchmEiThEn L <%
BLTWED, 4 X TORGLEIB~0FED LD LiZIE
—H L7 TAUEREL, RBEZBERB LY
DFI=TFic2H L, Ty bOFHREDLESE K
FHUTy MCEX 1R ORI ElehoTe,

Yokogawa et al. (1962) Wk (1964) x5 v ME
HNTD P. westermani DREIZFEGL7 B £ TIEE
TBELRERVY, ZTHhUHE, BEOHKTELAER
bhY, AFEREORE L FHICGEE LTR), KRE
42, 49, 70 B LV I80H HIZHD TAETIZH B2, 1
e, Mi~BAT L7z i3 R Gu42 A ik O % = Offilic 380
7ok LIZIERI LR E CThorz L7z hd, S REIORIE
bEK—¥T 3.

%% (1915 a, b, 1920b) (Z X 5 &, P. westermani
v R, UHFX, EAEY MBS LEL, B
LTOHRBT 52 Liddevn e L, SEIOERTIEH
RYERICREZRD . ZORALE LT, THEOER
TREBAE D MR TRER BEE BEE 2203 Tn3
DY, KREBSVMENPS THHZ L b, UE, FH»L
DHRERIR TS TE R POl LBbh 5,

TETRKF - FiE (1952) 23EHES T84 D itk
HEEE AT, 95266 P. ohirai iITX 3L DT,
IHBITBR R LTWih, P. westermani (31
PI2HENCT ET, BEARTH ORI b, 743
SFLY P. westermani DEAFEELITNZRVDT
Fenwh b Lz, 20%, —f « BH(1958) bRk O#H
EERfTROTNS, SEIOFEEDHRIZI > TRSLOHE
MRE L2722 ENREMIT bR, £72FRE S (1954)
LR (1958) IXEHARBEDOT X h b B & HTWD
2, ZhiFSE =72 ofir b/ 2 EDO L ST,
BOTENARLDLEEZ NS,

¥ P. westermani I H OB TREDEILE
BT IEEECRIETH S, BRATREHALAT
v, L LR O sk P sic PRtk & F£5
L, ZORIIAF VIV T LHN, I20I12£L, Z
o OBIcEBAK, EAKEINI I LEIHALNLTD
5. AX, xR EOEBFEETIE, ZOBRITREALE
FTHRLpICHE S, ZOBELHDRRY, TOT L
o IEEHBEAENTIE P. westermani DOPEMIEFED
FESHTWAEESEN DD, EIERARGEL, 60,
100H #ic A X DAL 57 BEAITIERFKE ORY: 35
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~AOHBZLVDORETLLRL, S0HE LB L ICH
HFoORENRA bR, 20X KEFBEERENT AR
DEATM THROWIHRICEE U B3 EEAEEEN
TENICBLFE L Biff L FIRETHENBESHL
Jz. ZHAUX P. westermani DFEF LEEHEEL ST
iSRSt R ECHRETRERTH S,

PEDZ b, TRETHREINLTNS P. weste-
rmani DERKEXEZRABTE, FafOo W TH
2t ave b5 (Kwo and Miyazaki, 1968) Tid&H:
BEELE L, MICHEEERL, RSRBLTHWDZ
Lk, AX, X[l P. westermani OEEFEE
Lz B, LIAW, FRXF, XVXR, A FFRREOH
“ (B4, 1918) 1%, HEIC P. westermani 1fELH
HLNTWRPOKEROLDOTHY, ZDH% P. ohi-
rai, P. iloktsuenensis, P. miyazakii, P. sadoensis O
SENHELMZER, FRLRINE OB S H D
STW3, +hbb P. westermani L AWFEMTHE &2
BRSATOAREEES S S, ZDIHBF XIS
Wi, )1 (1957) W P. westermani DA F &)V
HY 7 2100fEE %, I04HBKBICHMLIE TS, EES
Koo 7TEE?Eoh, BIBEETH0 L5070
2, WERL/AES G EHER DO, Y T, ZFXFIIRN
TEHARRRE OBIE, BEoMHrZohsd e L,
ZDX O RBEBIVCREDOREERIL 2 6 A T, FX
X OHFRNCEERONEREPFET 2 b0 LEDbR
B0, HHEHADBERBITR>TVWARY. SH#O
WMEEFIRBRLRVE, XX, VX, A FFk
Lix P. westermani 122> CHEBBE T DAIREME
KEW, RTIBIOA S v P westermani D
FEERETHS. b POBEE, FEdold THE
FT50, BFHFENSN L, RBEANRGEER LD
AT, ABEBETHI LEBL LN,

ZZ T ko BRGSO T AT 2 5. B
(1961), Yokogawa et al. (1962) X UEIR (1964)
2, P. westermani DEhFEBRERFT %, T THEMK
BeH ) T BBV E OfMAREAL BFOMMBA
L EFHAT B0 ICHV 5T/ Evans-blue # TfT
o TW5, Ziix 0.3% Evans-blue FEFHKEZAE 1
kg i1zt L 10~15cc DEIE T EREMD FHIRMNIC EA
L, 1553%IcBR% - B+ 5 &, SROBATAMIEE
PLHALLTABND, £IT, ZOMALEFMEE
TTHREL, REEHETIOTHS,. ZOHKIHY
ALFAEZ TV T IER bRV, F I HERrERHE T

REEZK X 20V L BENBEELS» OBEIL, BRLE
TR B700, REREBYOLE ERET 5 DIIAAHE
W EORENRD D, LirL, 50, EEXTROk
IR Y v FVIRIC X BilEHERE, AR X U <
Yy, VUFAEKICAR, Zh 37~ 38CH HREpERIC
BEERME L TR Y, RESERCEHRLT, ABO
TI/IEBDT, ThEHEDIZTTEL, ThbbZ
DFETIE BYIET LTWTL AJEETHY, A/ ¥
v, TEDXIBRKELHYTLHBNAS 2R
EHRS, 7oA 2L Y TEICKHT 5 SRR
RTHEET 5 &, Yokogawa et al. (1962) #»* Evans-
blue HRICX V B-ERTIE, Ty M 1EHZY 20/HD
AFZRNHY T EHREL, 1 H#E»H49A%E TIHIEIE
50% DEINRTH 54, T0H# TiX36.5%, 180AH#T
335.5% LIETFLTWS, LIZAP, 4R, BEHELTHR
SREHETIE, BRYL100 HE 230 R Th 55,
61.0% L HRTHD/z. F/- P. westermani DA F+
WAV T #Ty DOEENICEA LERTIX, RRI10
BLUBOHET, KLHEEAZENVHY TEDIT.5%,
96.5%7%%, FHLME LD THRICERTEX/Z, Zhb
DT Lh b, FEER LI EMR 25 BB
ELTHIAMEOB W LD L RZ B,

2 BEORE, BICRIIFE

P. westermani I NEFERLE L TEETHL 0,
BECEREMIC OV TH L OIREEAFFEY 2 Sh,
v NOBE, BIIFEEOEZNILXMOLATVWS, £0D
AL LT hETIch, B RE, O Ok M
N, fEhm, REAE, FEIR, R, AIE, e K#, M8
M, BEE, RTHEBRESHBESHhTWS, 23
B, 4X, FATREFFEIEL AbARNVENDT
v, ZhiEFERIDOA X, Fa~D P. westermani *
ZE)NH ) T ORARYEE X UL X OKEBEHA D B W
BEMETICAZ VD) TEEALLEE, T4H00
Zi~BIT LI b bHALLTHS, ThbbA X
RxaANX I BEFEECHS L, ARFERSN:
DL, BEDOFEMMTHHMICEGET 2 TIC2RY
MR BITIREE L 570, 7 ORBIZH - DRI HE
EOHREE 5 250, BMARRERIR X ORI iR
BT 500 EETHD.

LA, SEIOEBRTHL AR L OIC, FEREE
HATRAMICET S LIEIBHTERT, FLAEDD
OBHHEIZBEAL, BEIT 5720, HRAICHRER A
bhiz, TERA ViR, FEBOAKTIZE
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SBWREAHEBITL Y 2 ENBBORKERY XA
KORETHRZ RICHER Lz h % (Fig. 8) RS
N, PEOLDICHEDOFEN L LN, £V X T
BFAFEIH, =7 ZABIVNLRE —TIIREEREARED
R X VT L7z (Table 6)., P. westermani DK
Pk 07X ORI BT SN D 2 L, T TIC
PR (1917) A EBRERYT, —@ -« BFff (1953) »HA
RBEEDLONHLHMEL TS, L LT TR KRS
% P.ohirai TIXHRBRYED 5 VITEBRRE (BFD,
1954) THREDL RV, F/2 P. westermani EYLT X
VEMIDIECT 5 2 LXLHE (1920b) A 4EFERE U
FXLvURATHLED, TORHBLIORELEEOE
FRERE—ELTWDS, fEEIIER D2, P. ohirai
P. miyazakii DRI E Y, =T R, NLARAFI—BX
VU H 0T 5 LT ERF (1940), EFiFS (1954),
HH (1970), &0 (1973) L#Bw, Zh b 0BT P.
ohirai R P. miyazakii \Zr > TEEDEELIITEX
BRNELTWS,

Ripd, HREAHR, <>V RESKE, KFREMR
BEZ LS OFAERVIERBEEEN TIIGHE Rk
DEFEFEHENEBEIL, BLAORELRITILIIR
{asnTng, Thbb P westermani b3EEEE
FENCBOTTRFTHE « RAZEZI LT, K
LTEERZEREET S LE25. £t FORBA,
IHEEFPZCORADEABETRV D THD EEZ
bib,

. P. westermani O NE~DRRYLARIE

&Sl FEETROLERIZEY, P. westermani O
A7 eNA Y THEEREECERIND &, BRI
$F 500, REFHZOLOBHAICEAL, 2LAE
EELRWEEEHML E 5. 2 Od TRAZ B
IR ot L CBRv 511 & Rib (Tables 8,
9), AEBETHIARICELD LEBIELEL, &
RN T B Z L B AT 27z (Tables 10, 11,
Figs. 23~27). o, 85 (1977) 3 ERILER
R L OEIEE D FETI23B8 VW T Mantel-Haenszel ©J5
TR B NS « SRt LR ERE L 2 &
BRYDEFREICOWTHBL LB, £/ VYD
A DORBEDH D EMEEREICHLER L T - BBMEERIC
BFREIEBRIED-I L, BXUSEIOEE DERRE
REBEZADEYE, ThbORBIEDE 5 RRYER
T4 7V DERDOERICES D THAH L L, &
BICEIR « [E#(1976), Miyazaki and Hirose (1976)
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ERHIR TR X721 /¥ L ORD b EENERRELTE
7D LRERDO BEE HZ01F, ThEkA RICBRG S, 72
A4z P. westermani O pREMEE B (EFS,
1976), ZhoDZ b BRR TA /v ViR B D
paratenic host &7 D, Zi b OHIRICRIT 2 fifilk BAiE
DEBERBYLIR L 72D TWSB Z LM LT DT,
INFETIDE D RBRPERKICONTIE, FIH(1916)
h P. westermani DA ZE)NH Y THEHI8HH2TH
HOA X2 5EUL L7 0@ B L O Rtk 1 H B DY)
EBETOEE % 2TDA X i2E 2L 25, WTFh LR
Yep i, MERIY O HRBYEH L L TREMIEHS
2, BORLHROEREES S S £ MR LT3R
PeDMEN DA L Lz, LU - K& (1919a)
A4 X TD14H 5420 B 0 R E 155 H78{EEK, 4D
A 2B 272, WTFRLBgEE Borolk. K
(19202) x4 X TD21HH134A B D lifE%E A X 2F
Fa 2HEB LT v MIGTHIC15H b 125fAGEEE L7253,
Sy M 1BRICRRE RO 25T ThHol, EBEA S
EAHVTEARBLUNT v McEE LI L ZARYEE
Fdiz. THHDRERD O, KL AT R
DERENFEST, BEEEHCEBL, HBAICASZ
LAk BH, —EOKEE LLOTIHHREDOREIC
R LUTHEHOFEIMEILT 5700, FBAIIBERK LUK
PeTERL B LL, —EBMENTHLIBERERF L
LORKOHILEMICERSET 52 L3 THRETHS
L7 LZA2, Tang (1940) iZx 2 Ofafss b5
7600 B oA EHO X 2 IcEE L, 34 AR%ICHKRL
LA, WinbRBELBEEZERL, 0k 5K
mt BRRTFabhTwa e L, — 7, Ameel
(1932, 1934) XF v M P. kellicotti Ward, 1908
(7Y =ay MfikH) RS, 185 BicHlEd o
Br-dhEREER20EER ICE 2 A, THEHFKIC
6 MO FEM, Ty N TOFEHMLZIALYVE
2L, HEPRERE D S EIR L iRV bk 21Tk
Peliz, ZOZEnb, HRARTEEY ) V=f&~
WA X, RaZOMMOBER~DERYE, FREEZRN,
ARICRERYE LIV 7 ERRNDILICEVEIADOTH
BHL Ll ZDEHICWLOLOERIMT2bATH
53, ThoREAEERCREL, SIECHFERBL
BRVSHAMBRRDOERICRESLNVBRRET 2L ELD
»T, AEFEHF ATl paratenic host #4173 5 &
YWliZRE S F0H%, FEI (1961 a, b) iZ7 v MF
WIND P. westermani iR EE A XLk a7 EICR
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REELZGARBRETTRETH D Z &2 b, BRI
TEFREA ATk B D transport host & L THOHE %
FoZ LEHR L, [FED #i%i% Fan and Khow
(1964, 1965), Fan and Hsu (1965) & 3 AHD 2 #
k) TEER, BA»L—FUERBE LT Y bO
HREB LR Z R 04 X H X 7 FERY» BT T
W3, La»L, e TO P. westermani DHEEF
BRSBEIHA TRk, B &I Mokt
LTEIY 9 2RI L LTIk MEicEhiz s>
7.

LSEIDEE D FERIZE Y, AHBiT £ ¥k D paratenic
host ##>Z LBIVTN LD BEBEEAND G BiEH
KOBEICH L THRICERT D LrHL2ICER
COBREBRBEOEEMENTED SN LR XD, TOfFR
DHLNICERTH S, EiRF - EEH (1975) &, Kwo
and Miyazaki (1968) »3Z2< NFED b F 10D %
FART, i P. westermani DFERTZD, FDE
1 18HIZ567° 51,596, F#510 L3 N = BRI % 3
HELTWED, AL FT~DRPEFE LTIE, =X
VLD LAY YV INVICEBTAEROR X IFRLED
fhoEELEY T 72 H paratenic host &z 550 H
RThhro Lk, ZhLENCS, Wu (1939) 3 +7
Lt 3 v OB ERE LR, Zh b OB~ DR
oW TRIEOEBR 2% %, RIE (1935) XRHMOEE
BEME CREIYR TR LA M 2EBL T A A1
B OB ER DI, Zhd 0BT Thi
BEcEER ), £ LR B D%, B
[, BRI CTHE SN TW /o, BRYERRE L THE
ExTwiea DR EE . SRIOERRERIHES D
HENEL,LDLILETLTNDS,

GDETH, NME~DORBEIR L LTHLIZEh
paratenic host iX1 / YV 2T TH B2, BAH (1964)
BB RBWT T Z R BE DR 2T o7, HThg
IZAREITE, A7V VICBDIE SR RO B FEE
EFEDOTE P LEERD TR Y, FRITHKBENL W
RE, MR, FBREOTXIZEZRLTND L @EL
72. LLIZhA P. westermani \ZX5HBETHDH LT
i, Z0OHAPICEISERECFEENLEXOND. %
7-AH1Z5~10C DIKIETIIRYFAGFERE Td % &
W, ARfEAEEE BEERHMBETHS. Thbb, #E
POTbhTWa I =%4, HVWIAEILRSGOEE
RR7Y, W= FET IR LEe ORE, FiE
REEMLT, 2FENHY T & RO ICERT 5L

4z, paratenic host IZOF ek A E R, R
FTHZEvE2RITNER LR, BIGEE, 1/ VY
DERVEAICKRDOTRTWBXE, 1=0RYD, FE
REIVTERE, bR TIHEI D lko
THRTWBZ L2d, S5%IxA /¥ vip YD paratenic
host 725 DEYUCEE T 2LE’H 5.

WIZ P. westermani DA ZENHY) T oA XDFH
RETICEAT D LERICELEL, EOLICH~BITL
TR L7= (Tables 14~16, Figs. 28~31). KERIAH
BIZEASNIAZ B Y Ti2E O CHIEL, 5
W& L THEERN~MBA L, HRIEEZZEEL,
Bh~REAL, HHETIEASQZHEE L EA
AL CIHEEL, HEHAZRML THIBICAY, i~z
ALz, WFERLEBATMD SEBRRICH~BIT Lb
T TH B, Mi~BITT 2RI KBRHAICEA LS
A, BOBRESLHEHETEABRLEIC bRC0ENT:.
ZHIEKEBEF A 72 & OMRERICER R E T 5720 &
Bbhs LArLEFIVThOLOKBNTHLRE A
FFBDRDPoN, TOX D RRETEE (1975) 24
BlIORAEDO—I 2 HIRE LT WA, )1l - KB (1919
a, b) DHESELAZEAD) TIIEEEEEL TR
Pt 2 L3RV, AllEd 5 WIKBEEE»LBRALS
BLLTWD, @M% R TIIkR (1951) 2% P. ohi-
rai, LW P. iloktsuenensis DA ZENVHYV T &T v
FORTICEALUREEE DA, BA - ®RH (1969),
Hashiguchi and Takei (1971) X P. ohirai, ¥X W
P. miyazakii Dg#BifitEes 570, 7 v bOHkE
NICAZEVH ) THEAL, ML LR BELL, R
BMULIZEBELTWS, BEORENLD, 2FEND)
T FHEEE DS OB T B SICHEEL, FRRERRES
VAR VBN D025, FFREORGE BED S VX
TR 2 DY) THARTEFEIV 55 Li3ED
NV, EETLILEED S,

Il. P. westermani DHTEE

ABOEFRIRERRDO L HILBEX b Tz, 8
EoHHH S h 7z BIlEAF I B W THEL, 37
VOYLEERTD. N KREE R E o RIEE
2, AKHCER L, 5 1HRfEE T d B RAKESER
Semisulcospira libertina (F U =F) B X O% DI
PHEDOLDIBAT S, ZOPTRRr X h, BLY
T, WML T LY, ZORICEAH Y T ERRT S.
THERKEN =DRR, ZOENTAZ VIV T
L7ed (BN, 1951). ZHEMMCERERREEDL &b h
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T (F)I1,1957) 23, FEIEShTWwigh. FEICEW
T, B2HHEEECH 725 L D L LT Eriocheir
japonicus (&7 XH =), Geothelphusa dehaani (%
# =), Procambarus clarkii(7 AV AF YV ¥ =)
MZERNTVWE. ZNLREFELLAZ VA ) T A
R, R, b M EORBENRNDZ LITK D REREL,
2~3 7 A% Mo BBETHRAL, BIIEZPEH L TkRD.,
L7 LAEDEER T paratenic host 2/ L TEATE
E~RYT BREVHL 20, EHEBFBEET
HBAIVVRT vy b LR REET v MRS
&4, 122~132F%ICHBREITR 2728 25, YD K
SEL, B E iz BEDOKEIELERDO LD L &L h
b ootz (Tables 12, 13), F 7& b H paratenic
host DY LAIRETH B L ERLIL, 50DL I 5,
P. westermani @ paratenic host 25725 L DT HR
RTiEA 7Y LaBLMZERTWARVS, S%RAE
DHEDIZRED, BILTWSTHA S, TDX ) RRERYE
BRTAHEA BOEERIC LA BN, paratenic host
IZh-5 b ON AR, AUE, WEE, RhEE, B
WILEOFIC A BN D (3G, 1956), Kk (1918)
1 P. westermani A Z®NVH YT DR, HTIV~DRK
PeEBRE{TROLEIS, B, BEATRIEFLTY
7=hs, EA~OBARRD R0, A EIOERT
=T MY ~DORRPIRSIL 72 b DD, ZDEIGIImD T
KA 2= L6, P. westermani O¥4, paratenic
host &7V 9 2Bt HAEBMICR O D LS, &
HE TIN5 BEREFE- L 0k Alaria & ©
Alaria RO LDIZHLNELSHEVTHRODTE LY,
L LERIIAZ N H Y TLRIORX Y £V Y T DR
#1Z paratenic host #¥> 1 DT, P. westermani &
3IETEALS (Allen, 1968 ; Olsen, 1974). %7 Pa-
ragonimus JDOWHT P. westermani k [REkRDAEIEH %
BEoLoN b B0 E ) pRESBROMELHFRITRDR
WA, BAEDOM®D 4FE, P. ohirai, P. iloktsuenensis,
P. miyazakii, P. sadoensis ® 5% P. ohirai, P. mi-
yazakii T4 OB~ OREYER, HifF (1940),
P (1967), HHE (1970), B0 (1973) HIZX>TAT
fbh, ThOOBRENHFTRICBALLEERELELE
T3 LoREFALRRY. L L FEO ER CGRFE
#) <Tix P. ohirai, P. miyazakii L b BHRIZEBEAT
Ak EED, &<IZ P. miyazakii Tix P. wester-
mani L [AIRE, PEMRRICHREER 2 R o R A2 kR T
vk, ENVEY FBIVCTFXHLHETNS, ZDOZ L
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A& P. miyazakii 2°HSRH T paratenic host Z#i>
AR H 5, L L P.ohirai TlRZ DX 5 iefEd T
KPR MEIL2LHONT, ZOFREHITEV LD LE
2 b5, Fi- P. iloktsuenensis, P. sadoensis i3/
WPERIREEDS P. ohirai LEPIL TV D720, 1 2IERE
DEENEBELND LD LB bR S,

1. P. westermani DFEIEFE~D RYARIK & 85T
B, BWaOBYICAZ L H ) T EEOMICEZ,
BERAB LUORELBE L TUTOREEE.

1) AXexa T L TFERITREL, HohEAN
TR L, EmBMENTOREFTICIZLAL
EVHx e ho7 (Tables 1, 2, Figs. 1 ~6),

@ A7vy, TE, Ty b, RURX, NARE—,
ENEY PBIORTYFFTOEEAZEVH ) 7HICH
T 5ECEAEEOEI S X E N EN52.3%, 43.4%, 61.0
%, 57.9%, 58.3%, 22.6%35 X 1\34.4% & hi2 ) R
ThHol, =T VT2 0.6% LIRRTHoH, KR
RO, T OEMEN ICBIT B P. westermani
DEERFRRT, KHBHOLOVPHHCEAL, BF%
BIEL-EsREPM L EE2Z VLA ARD. 2
NoHDWbhW HIEEFTEEENTO BEDOFIRIL A ¥ &
WA Y TIERIL, PEtEECPREI R Z R L, F oK
X SIIEFEARTHEELO~1.5mm Thor-, FHICH
DRIz BT Uik T UORAD SEIR L 72 difk D
—BRIIT A XK TD35~40HE D LD LRIBENRE
ELZbDLHo%k, THAUEOEREFEERLIZL DI,
TELBWTREEARRRR L LT EMICHIIZ # o B
B 2L S izicT £ o7 (Tables 3~7,
Figs. 9 ~22),

(B) A7 V¥ BIUVT ¥ TREREIIEYDHFAIC
EEH—I23AT L TWiz (Table4), Z7=7h b DI
DABETIZIZABDOKREKRY bHEAK (HE 8 ~25mm)
DIREEHR TR E VRICHER L7 BOE A b
(Fig. 8).

@) ZERELLZBPOI L v Xz &), <v X
LN LR E — T KPR R RRGL TR Y L
(Table 6).

0. EAERE (1 /7vY) OFA»SEIRLE: P.
westermani OHFEREFIATEIR B X CATLBKICH
L, BEAZEH ) T LRSS VT REL DB
HERLUI, EHEBREVIEE (5~10C) TiXEHM
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DHEFFENRIFEETH o7z (Tables 8, 9).

m. #EFEE (TF, A /VVBXVUT v b)) Of
AA BRI Lz P. westermani DOShE A E A X IR
O E 27825, BOTERICRLEL, MichE:
L, BB Lz, ZORETOREORETA Y LV
DY T ERBPSEIBHAELHELTX Y BIFTHO.
¥HEBBEE (1 /Y VBIUT v M) DA GIE
WUk BEFEEREE (v M) CRAKELR
BALREATEET, ThooBERHHANICIRAL, b
BOLOEOZEFEFIE Ao (Tables
10~13, Figs. 23~27).

IV. 74 X OKBERIHA H 2 VIZEEHETIC P. wes-
termani DA X ENVH YT & 25 T HFEAL, LLF D
EREH/.

Q) AZEVHY TIEABEOHAND 5 WVZET
THEBEL, Mfi~EHERICHEIT L (Table 14, Figs 28,
29).

(2) BAEOEIRRITFE ARG & Fkd 2 Vizh Uk
T, BEDOEEFLIZLA EENRZ LR D7 (Tables
15, 16, Figs. 30, 31),

(3) Rtk 6033 X U100 AT T 2> HEIL &
Te BRI TR T, L HR»LHEL b OB
HREED30~3BHBELE L)/ (Tables 15, 16,
Fig. 32).

VU EDOEBRER, S, P. westermani O EEE~D
BYIh =FICHFET B ANV H ) T 2 ROMCER
+ iz, paratenic host 1272 ZHELEHCEHE ML
TOHRETAHZELEALRIC L, ZOZLIIERE,
BRI T CRIBEIC R > TW e A 2 VAR X BB
LI HERE 7 D EBRIOIRILE 5 %7z, & b IT paratenic
host HHE DY LFIRE THoO T ki, HARICE
WTHZD L) RARRMERIITRbRA TS DL
HERTED, 25N H YT OFEAKRBRLFET
BT Z LIXAHERPEDORIREM 2R T L O TH 3.

ekxaichblcy, WEOR, BEEIECERKFE
P 0 E I — BRI 35 & OURAR MR E B R FARE BRI
EHT 5. ELAMELITRICDHILVA 7 vy efts
T & 7B S INR BE R AL L BB & 35 & %L i 1E B [ i,
BREERCHAECEBEREFTHEAEFER, BIUE
BRETRICDILEVEERECTLLE R E—HIBIOR
BT 2. FARXEHRARERKEFEEFMHRXTD 5.
(FRXOEEIFMUEAARFEBFELEREC B TR
KLl E—ElKEHE (TiK - KW, 1975)

X ¢ J. Parasit., (Miyazaki and Habe, 1976) (Z5&
L7.)

X
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marciana (La Rue, 1917) Walton 1949 (Tre-
matoda : Diplostomatidae). J. Parasit., 54,
324-332.
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EXPERIMENTAL STUDIES ON THE MODE OF HUMAN INFECTION WITH
THE LUNG FLUKE, PARAGONIMUS WESTERMANI (KERBERT, 1878)

SHIGEHISA HABE*
(Department of Parasitology, Faculty of Medicine Kyushu
University, Fukuoka 812, Japan)

It is well-known that the human infection with lung flukes is caused by ingesting the
living metacercariae parasitic in fresh water crabs and/or crayfish. Recently, however, it was
noted in the southern part of the Kyushu district that many cases of human paragonimiasis
seemed to be caused by eating raw flesh of wild boars and a new mode of infection was
suspected.

Accordingly, the development of Paragonimus westermani (Kerbert, 1878) was examined
in a variety of animals includig wild boars and the mode of human infection was discussed in
the present studies.

I. Experimental oral infection of a variety of animals with metacercariae :

Fourteen dogs, 2 cats, 3 pigs, 2 wild boars (Sus scrofa leucomystax), 5 rats, 7 mice 7

hamsters, 4 guinea pigs, 4 rabbits and 5 hens were each orally infected with 20 to 1,800 me-

tacercariae of P. westermani and were necropsied 2 to 331 days after infection.

(1) The average recovery rate of worms was 81.9% in dogs, ranging from 56.0 to 96.0%
at days 2 to 185 after infection, and 96.0% in cats. Most of the worms were found in the
cysts of the lungs after 40 days of infection and were fully grown and matured in these
hosts, which are favorable hosts for P. westermani.

(2) The average recovery rates of worms were 43.4, 52.3, 61.0, 57.9, 58.3, 22.6, 34.4 and
0.6% in pigs, wild boars, rats, mice, hamsters, guinea pigs, rabbits and hens, respectively, and
most (66.7-99.4%) of them was obtained from the muscle. The worms distributed widely in
the muscles of pigs and wild boars. An absolute majority of the worms recovered from the
muscle had the excretory bladder filled with numerous granules, and a small stylet was still
seen in some of them. The worms measured 1.0-1.5 by 0.5-0.6 mm, being slightly larger than
the metacercariae. The worms removed from the abdominal and pleural cavities, liver, lungs
and a small number of flukes from the muscle, were 3 to 4 mm in length.

(3) The livers of the pigs, except one minipig, and wild boars had 1 to 31 wormcysts
swelling button-like on the surface and about a half of them contained one immature worm.
Each of the pulmonary wormcysts of minipigs also had one worm and the worms obtained
from them were sexually matured.

(4) All of the rabbits and about a half of the mice and hamsters died of adhesive
pleurisy and acute pneumonia caused by the parasites 23 to 71 days after infection. A small
number of worms was found in the pleural cavity of these animals.

II. Longevity of immature flukes in digestive juices and Ringer’s solution :
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A majority of the immature worms from the muscle of wild boars could be kept alive
in gastric and intestinal juices for 8 and 20 hours, respectively, and moreover, they surviv-
ed a month in Ringer’s solution at a low temperature of 5 to 10 C.

. Experimental oral infection with juvenile flukes :

Twenty five to 100 juvenile worms recovered from the muscle of the unfavorable hosts
such as the pig, wild boar and rat were orally given to each of 12 dogs and 15 rats, and these
animals were necropsied 15 to 132 days after infection. This experiment was made to clarify
the mode of infection of P. westermani among mammals to obtain the following results.

(1) The recovery rate of worms ranged from 32 to 94% in dogs. Most of the worms
were found in the cysts of the lungs 64 days after infection and most of them almost fully
matured. These worms were more developed than those obtained on the same day after oral
infection with metacercariae.

(2) The average recovery rate of worms was 12.6% in rats, and the majority of them
was collected from the muscle. Their size were completely the same to those orally inoculat-
ed, except one mature worm from a cyst in the lung.

IV. Parenteral infection with metacercariae :

In order to elucidate the possibility of the parenteral infection with P. westermani, 25
metacercariae were injected into each dog at the thigh muscle or subcutaneous tissue of the
back. Necropsy of the dogs from 2 to 185 days after infection revealed the following results.

(1) The worms reached the lung after excystation in the muscle or hypoderm. The
average recovery rate of worms was 86.6% in the case of intramuscular injection and 84.4%
in hypodermic injection.

(2) The worms in the case of parenteral injection were similar in development to those
in oral infection, though the worms recovered from the muscle, 60 and 100 days after injection
were underdeveloped.

Consequently, the present experiments revealed that several kinds of animals could play
a role as the paratenic host of P. westermani and that man could be infected with the fluke
by eating not only raw or undercooked fresh-water crabs and/or crayfish with metacercariae,
but also raw flesh of paratenic hosts such as wild boars and pigs infected with them. This
mode of infection may take place commonly among animals in nature, and further, the meta-

cercariae of the lung fluke might infect final hosts through the wounds on the skin.

*Present address: Department of Parasitology, School of Medicine, Fukuoka University,
Fukuoka 814, Japan
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Explanation of Figures

Fig. 1 Immature worm from intestinal wall of dog; 2 days after infection (scale: 0.2mm).

Fig. 2 Immature worm from liver of dog; 10 days after infection (scale: 0.4mm).

Fig. 3 Immature worm from pleural cavity of dog; 25 days after infection (scale: 0.5mm).

Fig. 4

Fig. 5 Mature worm from cyst in lungs of dog; 60 days after infection (scale: 2 mm).
6

Fig.

Immature worm form cyst in lungs of dog; 40 days after infection (scale: 1 mm).

Mature worm form cyst in lungs of cat; 100 days after infection (scale: 2mm).
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i i

Lungs of pig No. 2; 140 days after infection with 500 metacercariae. Showing only
one worm cyst (arrow) containing a lung fluke (Fig. 16).

Liver of pig No. 1; 115 days after infection. Button-like worm cysts elevated on the
surface, measuring about 8 to 25mm (scale: 5cm).

Vertical section of immature worm in the muscle of wild boar No. 2, stained with

hematoxylin-eosin (scale : 0.2mm).

Living immature worms from muscle of pig No. 2, the excretory bladder being fulled

with numerous granules (scale: 0.5mm).
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0.2mm).

Immature
Immature

Immature

worim

worm

worm

worm

worm

Almost matured

from muscle of pig No. 1 (scale: 0.2mm).

from muscle of wild boar No. 1; 123 days after infection (scale:

from muscle of pig No. 1 (scale: 0.5mm).
from cyst in liver of pig No. 1 (scale: 0.5mm).
from pleural cavity of wild boar No. 1 (scale: 0.5mm).

worm from cyst in lungs of pig No. 2, having undergrown vitelline

glands and a few eggs in uterus (scale: 1 mm).
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Fig. 17 Immature worm from muscle of rat; 100 days after infection (scale: 0.2mm).

Fig. 18 Immature worm from cyst in lungs of rat; 100 days after infection (scale: 1 mm).
Fig. 19 Immature worm from muscle of mouse; 82 days after infection (scale: 0.2mm).

Fig. 20 Immature worm from muscle of rabbit; 59 days after infection (scale: 0.2mm).

Fig. 21 Immature worm from pleural cavity of rabbit; 59 days after infection (scale: 0.5mm).

Fig. 22 Immature worm from muscle of hen; 68 days after infection (scale: 0.2mm).
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Lungs of dog: 64 days after infection with 100 immature worms from muscle of wild

boar, showing many worm cysts on the surface of lungs (scale: 5cm).

Lungs of dog; 100 days after infection with 100 immature worms from muscle of pig,
showing many worm cysts on the surface of lungs (scale: 5cm).

Immature worm from pleural cavity of dog; 25 days after infection with immature
worms from muscle of pig (scale: 0.5mm).

Mature worm from cyst in lungs of dog; 100 days after infection with immature worms
from muscle of pig (scale: 2mm).

Mature worm from cyst in lungs of dog; 80 days after infection with immature worms

from muscle of wild boar (scale: 2mm).
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Lung of dog; 60 days after intramuscular injection, showing 7 worm cysts (scale: 2cm).
Lungs of dog; 60 days after hypodermic injection, showing 4 worm cysts (scale: 2cm).
Mature worm from cyst in lungs of dog; 100 days after intramuscular injection (scale :
2mm).
Mature worm from cyst in lungs of dog; 100 days after hypodermic injection (scale :
2mm).

Immature worm from muscle of dog; 100 days after intramuscular injection (scale :

I mm).
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