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7T RIS T B Y T AT V< VR E Para-
gonimus westermani (Kerbert, 1878) 1, BiLiZ7z>
T, FORAMAEEROEN 2> &A% diploid type
(2n =22) »=fE{% triploid type (3n =33) D 2T
FFohdz LB L& (Sakaguchi and Ta-
da, 1976; Terasaki, 1980). =L T, AARRBWTZ
SRHEBID B 75 b TR b 0 AL 2> B i
HHECEBILATHLTWS Z EBRALNICERTER
(8AD, 1978 ; FEMH &, 1980, 198la, b ; Bl - HiR,
1982 ; 8EJF, 1982 ; Sugiyama et al., 1983). FEHTTE
BRI BWTH U H =i oWTHREL, VT2ATFA<
VIR B AR O PR 2 A R R L, € OHIERY
S, 2 PREmERRNICRT 2 FERI, A7 LA
)7 O, EBRWKEE (UX - %3) ~ORGR
M, Bbhimis XU RIBOBRBARREL EItonT
LT a2 (BEIR, 1982, 1983). AT, BIEHEE
ABONHE, KRR E R BT EBOERE T 5
B, kY T 2T A< LR BEEERRIOIEFEEE L
XN T&7K%TF v b Rattus norvegicus albinus 1%t LT
BYEBRE TV, TOERICK T 2BHRERE, BIUH
Shi-difkl < ITHR X Y E SN PFEROBEIZ OV
THEL, HER(EW, 1946 ; FER, 1964 ; i, 1978)
12X BEERBIORRE L Ok R fTok. ¥, Ty b
PARBOFBEE LB Z LIFdLEERED L DILONT
BEICEER S hTw3 S (Habe, 1983), i 5AleE

TR KR R Bh 4 K B

il

DHDIZHONT HERMICEHL X 5 LRART.
HHEB L UHZE

RULEBRIZ W T v ME Wistar &, 4 ~ 6EERD
2 (&) 1438, A% () STHOHSIHETHD. £
2B A TIE, Wi (GERE, 1982) T LIANR
DB 7 S5 HH G b B IR AEMARRTE O 7 7 =
Geothelphusa dehaani 7> SATBENLECL>THS
BEL72b 0T, WENTOBEBERERbOEHVE.
RILERTIIT—F L CHEE LT v MBI ERy
b, BBZNEIF—FAERANTAZ LAY T7ISET
SEPBEOATAEK L IO OEENEL IKEA
LB L, 5% 50~650 H ORICRERICHRL T
AR ER L. EE, 7y hET—F OV TRREELIC
OLWFELTEILED Uiz, ZLT, EHE X 0K
DI SN T, WIRMICERBEORELZITY, &
Bz, MEER XU, RCHicoOWT BT O F &
RPEE L. TO%, EEABXONENE £ RIE
KR PR L, LRk ok s AR ER L 7o K
WG, MalER X OISR S e B & BufR 2 B Y H
Uiz, SEEE D R\ EOM, Z oSS LT
AR B O BUYKEIIZ W TR (1978) DHIEIC
L, 2hbE3~4mm OESICHY, ABEBRIHEK
I ART37°C DRItz 4 ~12 FERIME L, HkETR
D HEBROEICHER LT & i E EIR L 7.

—%, FdoERLEHIZT v FOFRAA»LRDLH
Ry X 2 ICROBRE L, BRSRSLT 0B E
Fte. FVIZEBREMEFE L Wistar R, #96EEO
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Fv b () 4L 2.5kg D12 Felis catus () 1HH
Thbd. XCOWTEHERIZELbANV<Y v e =—
T BT & 2 EENBITRE LTV, T MRS Y
LTWEWE LR LTz, ERFHE, AZELHY
THEATEDT v Mk X 6 AT >FEOHKE L, 20HEIC
FR U TR o FEIC X Y A b 15 S 7Bkt BRI
R R B T 25 BRI0ER, 72 7 — NV THREELT:
F 2T, VEOABYREK L IR OMICESE L.
BeE#%30A B2 51%, S EEHEELZFRL, A=)
Vo =T VEIZ X0 THEEAN~O BIRBEH BHE A &2 78
NRic. FLT, BEP100 HRIZAAVEZ —)LF b UL
HESHRE VR L, SEIRE Y ORIz X > T3EIC
ELLOEOLER L. BEORTEZ, BEEHE XU
OISOV TORBPRED I L ST, fiilc
FERR S vtz mBED & k& [ L 7z.
EROSTeODBYPLERT, Fv b BIUR I BE
LhicBEE, K13 mm UTFO/RSWHREOEAITAT
A RS2 Eolfkich A A—55 2 ($18X18%0.15
mm) ZMEETEEL, 77 VEERTOR. FhE
VREWBETIIZHKDORTA K75 2BRAETET
EYL, BEDOE BT AA—T5 2 2HIEE (0.3
22X k#HETERT4 K75 208%%E
KL, 0% =FAL7ra— i toTEELE. L

mm)

e h—I vRaERL, BK, FBBOOL, Sy
LTH LU, BB IV .

BINE, HERNEEZAELTELZLOZ10% KL< Y
VIR CREREEE L, BB IURHICEEL .

B, BonlhkiE, FORBFRELTTIOICHK
o, HERRH, KPR, gFmo4o00F 4 FITKBIL
7o FENICHIIZE TS ETITRB LS DERE,
FENICHIIZAE LTREWEWD, RRENICET 8
BEhod, b5VIIIEENICIIEMma gigshd
boEEERS, BN, BT, IR AL EE S h
F, EPEIEERNICERR R D b o & R,
PEtRNIC B EOPRIER A F L, HEA X L DY T
LI TW B b D e SR L L.

A FHEIX 3R T Welch method 12X > T2
7z,

B K

1. v b~DORYFER

1)  dEOFAERE

ABRNAY T E Ty MCROELH%, FETH 66
4T, Rtk H12~17, 21~28, 50, 75~85, 100,
125, 150, 175, 200, 250, 3003 X U650 H D4HEHAIC 4y
FTHEBR L. FREFROEHICOWTORAWES v b

Table 1 Results of experimental oral infection of rats with 15 metacercariae (Mc)

of Paragonimus wester

mant -diploid type

Total No. of worms recovered from
No. and (%) of
z?f?ii 1:1)?' No. of 12{,?') a(r)léi al:;d - - ; ¢ Vo ' c Vt rats with eggs in
e Mc fed 0 40" bleural SYSS Oon CYStS e pleural cavity or
ion rats worms muscle minal avit pleural in i cvsts in lungs
recovered cavity @aVItY wall  lungs ''SSU€ 1M C¥S g
12-17% 3 45 12(26.7) 11 1
21-28* 2 30 17(56.7) 13 3 1
50 5 75 47(62.7) 1 7 34 5
75-85t 5 75 29(38.7) 8 7)1 14(1) 2( 40.0)
100 5 75 25(33.3) 1 11 3 10(1) 2( 40.0)
125 5 75 10(13.3) 1 1 4 4 2( 40.0)
150 5 75 13(17.3) 3 1 5 4 4( 80.0)
175 5 75 13(17.3) 6 6 1 2( 40.0)
200 5 75 5(6.7) 3 1 1 2( 40.0)
250 5 75 9(12.0) 5 4 1( 20.0)
300 4 60 3( 5.0) 3 3(75.0)
650 2 30 0(0.0) 2(100.0)

* Died during experiment.

t Including one rat that died on day 85 of the experiment.

1 Figure in parenthesis indicates the number of adult worms with eggs in the uterus.
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Table 2 Cyst formation in the lungs and the pleural wall of rats at different times after infection

Days No. 12107) ag? Lung Pleural wall

iiiij; r(;{s rat: wtith T(f)tal rio. No. of cysts containing ch)tal r;o. No. of cysts containing
. cys of cysts of cysts

ton w54 formation formed yop wonms worm worm 0 yorng  wme  orm
50 5 5(100.0) 18 2 13 1

75-85 5 4( 80.0) 8(1)* 6 2(1)

100 5 5(100.0) 16(1) 5(1) 11 3 1 1 1
125 5 2( 40.0) 7 1 4

150 5 4( 80.0) 12 8

175 5 1(20.0) 2 1 1 1
200 5 2( 40.0) 4 4 1 1

250 5 1( 20.0) 2 2

300 4 1( 25.0) 1 1

* Figure in parenthesis indicates the number of adult worms with eggs in the uterus.

¥R o dkoEIE (EIXER) 1k Table 1 iITRL7cE
BYThs. HEENROWS L A5 L, RYHS0H £
TIRERL, #hz©—7 L LTHIRTRET 2 BMH55E
HoHh, 650 ETE AVWE 7y F2ELDIE 1EOR
R EI &S e hoTz. BROFARDL & HALRI O BN
BTHD L, 12~17, 21~28H D b DT, FKITHAN
2B OEINAERMIC S5 E B s, %EF TIhEN
R B BARDSETEGRD DT LISMT 1 0 ifikERk
HIZBEALTWBDODREERS . 50HED LD TR

Bohl-mEn83% (39%) Mt bEIREh, ZOK
A (3445) ISR S iz 3 (Photo. 1) AN H D
LD THORH, WERLHEEE (Photo. 6) THDOT
FERNICEIFE AT A HRIZED bhisholk. 75~85
HPB X100 HEHD b DI bilid 5 v T MfEEEC HEED
= LD, 75~85H DL DT, HRNICRBHE
BOBENED bNDKE, MEA»LELNTED
WRERAD 9 LD 1 E LR I NIZBBEN»LED
N1 ) b o 143, RICTFENICHIIRET D
hTHhotz (Photos. 8, 10). 7z, 100H B Dfiti RN
IV ELNZI0ED I H 1 EITLFERICHIFNED b
iz, 125 LRI oW T, iCEREh-BEL Y
Bohn s BEKEERT 2EAS R H5h, 200 BLRE I
BELVERES A BETEETDHD. L2, BN
ICIERET 5 BT 300 HICES E TR M. E,

HANICEE LIcEE 0, JHENICERORD bhD
YiEdifk (Photos. 2, 3) 1%, 250HIZE-DT b /2 BENY
Ehiz. LHL, 650HD T v b 2N B EIRE
highroiz.

Z LT, 75~85H LA 650 HICE 540 HR I h
725y bOEMTIE, REVZED bRAEWIC LD
FHOREN, R BN HREE 0 BiFET 5 A 25 K
(41.5%) FEL @B D bh, EMENTIE, £LOBE,
JHRE £ 2 IMEEICA~E D T Y v OEFEEHED HII0E
BAEE® b7z (Photo. 11).

Beth ORI NT, Mid 2 W idMERNIc kS
Nl B R BEERICAE LIz b D% Table 2 i
SRLTz. BBEOHRITIRGLES0H LIFED 7 v MZFEH b
h, eI sHWT v Mot 2 BERRERD 2
Sy bDOEIEE, SOHEZ2E—7 L LTEORIET TS
Frr@»bhiz. £k, BEE, zoFrbRHEh
T EERNC AL TH B L, RYLE50H 5 H75~85H
FTORMOLOTIE, 1HENLLIELHLIWI2E
EIREN2 SO0 LHEE 52, i, 100 H DRED
LbOTIX1IE, HEIWVI0EDLOREEEZEDD LD
iy, BEZOL OO LEIKBOTSHEASR N
fo. NI HEEZED R HETE, FaaL—MED
WEDDED b dh, i BENEBEEICEAL,
ARV VRIZEMEL TWBEARE DT,

2) HBERDOREFRI

AEENAY TROZKEHDOZIFHIC, 7y bOfEA
DERLH B EUL S h iz BRIZ >N T, BEOREEFREC
XoTHT 4 TRl EhENGE, &iE, DEmE%
BoREXEFHHE L, Table 3 XV Table 4 IZRL
Te. iz, THLEMHNICH DL BEIZ O W THEED
RIGHIEE Y Fig. 1 IR L.

BRAPLELNIBEICIE SO AL T DY,
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Table 3 Measurements of juvenile and immature worms of Paragonimus westermani -diploid type
recovered from various tissues of rats at various times after oral infection

Days No. of Body Oral sucker Ventral sucker
Type  ffST Recovered from  ORUS Ty 0T M width  length X width
tion sured (mm) (mm) (pem) (pm) (pem)
12-17 Muscle 7 1.04+0.151X0.48+0.07 124+23 138+23X150+18
21-28 Muscle 3 0.97+0.10 X0.50+0.04 121+ 3 131+12X143+ 2
75-85 Muscle 8 0.88+0.15 x0.49+0.04 93+21 111+15X136+23
Juvenile* 150 Muscle 3 0.91+0.02 x0.44+0.06 109+19 121+ 7X134+24
175 Muscle 6 1.02+0.13 X0.41+0.04 99+14 132+12X135+ 6
200 Muscle 3 1.09+0.18 X 0.46+0.04 110+13 140+19X155+11
250 Muscle 2 0.97 X 0.43 88 121 X120
12-17 Muscle 3 1.72+0.43 X0.76+0.03 208+20 211+24X229+18
Abdominal cavity 1 1.85 x0.80 216 219 X 231
21-28 Muscle 6 2.33+0.19 X1.10+0.05 287+11 258421 X279+14
Pleural c. 3 2.03+0.03 x0.96+0.08 262156 267 +45X 287 +£55
Lung 1 1.68 X1.08 234 219 X268
Immaturet
50 Pleural c. 2 2.72 x1.95 474 402 X 464
Cyst in lungs 7 2.76+0.28 X1.75+0.25 396+38 428 +28X 427 +25
75-85 Pleural c. 1 3.18 xX1.46 444 389 X 466
Cyst in lungs 2 3.80 X2.06 384 420 X463
100 Cyst in lungs 2 3.65 X2.09 432 397 X 445

* With granules in excretory bladder.

DL ORPHRICERE AL, BLEAERETS LD
BWEE, RYBI2~1TH A B 250 HOE#ICb ST
B ENEhERTHY (Bh), b5 —F D¥A 7%
PEtEEICE b R b7, ATEREFOSLL HIREEAL
PRSRKEDDORMAETHS (Photos. 4, 5). ZDHLD
FRG£12~17H BT AN X OREIEN A & EIR S
h, TOKE, KIEOKE X, HEAAL LD LOTE
#1.72%0.76mm, EEADSDH O T 1.85%X0.80mm
THY, REZZOWTHZh bR ER 2H T
DEER LV LETREL TV (BE : p<0.05, &
g : p <0.005). Fiz, 21~28HIZ b Zh b & [F CHEK
b el IRED AP, IR R X OfA 5 EIRE h,
Z0EE, FIEOFRIER, 12~17H B OEhic %
FoEMPE D bh iz (FE: p <0.05 &Kig: p<
0.005). = OFEIDFKHAEIE 100 H ETERD bR, KEIT
BELTKREL LB EAPED beds, 50, 75~858
X U100 A BiC B AHHCERS BB LELR
To A D—HERIZ b Z DRIORFBDFED iz,
FEAICHINIED bR v, IFRERENICET

(60)

t With no granules in excretory bladder.
1 Values of the means and the standard deviations.

(Photo. 7), & BV IREEMNICIREIRE D bh 5
BRI, Table 4 1T/ X 9 ICRRHL%50H AR
N5 BEEOREE HY, fiE, BELELSERSNDS
DIZEHND, —IiTix, 50H DIETIEEIEN, H2n
BHAA2LLEREATWS. ZhbOBEDEKE,
HIEOKE S, MCERENTHEA»LELNS D
DIZO>NTHNIIE, 50HD L D3.49%X2.30mm, 75~85
HDH04.75X2.63mm, 100H D% D4.89X2.79mm,
125 D% 5.13X2.77mm, 150 DL D 4.29X2.22
175D 3 D5.71X2.5lmm & A #EI >N T
HEMECHEMZ RS TR D, 100 HEE G 4 ICRE
LTW3A, ZhUREEsiboEm»@wohs (Fig.
1). 21T 300 HIZES E THENICTERET 5 Hiff23E]
WEhie., BEREO I BT, 1750 BIZ AR S 55
nic 2%, fE, KIEOEHH4.97X2.7lmm T, W
FTHLEFERERISFEEL TR Y, IIHMBOTER D
B bR, RFERBICHENDDTHOI.

R, 75~85H B DT v b DfgfRIs X O BN A
5% 14 L 100 H H Ofifih A B 1 E0F 3 03 E S

mm,



Table 4 Measurements of pre-adult and adu
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It worms of Paragonimus westermani -diploid type-

recovered from various tissues of rats at various times after oral infection

Days No. of Body Oral sucker Ventral sucker
Type after Recovered from worms . R .
infec- mea- length X  width width length X width
tion sured (mm) (mm) (pm) (pm) (pm)
50 Abdominal cavity 1 3.05 xX2.31 503 453 X 474
Pleural c. 5 3.13+£0.361X2.03+0.21 454447 419+ 15X479+ 32
Lung 4 3.40+0.18 X2.10+0.22 466+52 437+ 17Xx490+ 29
Cyst in lungs 13 3.49+0.39 X2.30+0.23 456+50 444+ 33x485+ 36
75-85 Pleural c. 4 3.69+0.84 X2.24+0.37 429+85 443+ 32X518+ 69
Cyst on pleural wall 1 4.50 x2.85 496 537 X576
Cyst in lungs 10 4.75+0.58 X2.63+0.31 49157 487+ 50X572+ 41
100 Abdominal c. 1 4.76 X2.28 453 548 X 574
Pleural c. 11 5.24+0.87 X2.51+0.30 490+71 553+102X579+ 56
Cyst on pleural wall 2 4.31 X2.48 543 447 X543
Pre-adult* Cyst in lungs 8 4.89+0.38 xX2.79+0.37 53055 514+ 45Xx583+ 41
125 Pleural c. 1 4.50 xX2.90 576 607 X 678
Cyst in lungs 4 5.13+£0.59 X2.77+0.39 567+69 628+ 31X659+ 44
150 Abdominal c. 1 3.70 X2.46 546 528 X 586
Pleural c. 4 4.80+1.34 X2.72+0.56 537+89 547+142X607+112
Lung 2 5.28 X2.93 488 548 X597
Cyst in lungs 3 4.29+0.45 X2.22+0.52 492+90 514+ 42X514+ 53
175 Muscle 2 4.97 X2.71 491 628 X 640
Pleural c. 4 5.70x0.31 X2.66+0.16 532+38 584+ 23X605+ 41
Cyst in lungs 1 5.71 xX2.51 488 667 X 602
200 Pleural c. 1 5.75 X2.69 451 588 X 610
250 Pleural c. 3 4.34+0.80 X2.79+0.62 556+111 567+101X640+128
300 Pleural c. 3 5.55+1.09 Xx3.26+0.76 544+122 546+ 69X600+114
75-85 Pleural c. 1 5.35 X2.54 480 555 X 596
Adultt 75-85 Cyst in lung 1 4.71 X2.90 509 511 X 625
100 Cyst in lung 1 4.97 X2.42 429 525 X 555
* With sperm in seminal vesicle or with vitelline cells in vitelline duct.
t With eggs in uterus. t Values of the means and the standard deviations.
hic. fi2EOKRE ST, FHT5.03X2.72mm, #%E UTc IR D Sy BERF LB ir o lc.

134.97X2.42mm Tholx.

3) pki & YO IBHIRE

B o NI B OMEMSRIT, AT 5 EH (Photo.
9), 6IEIC/IELIIIM, 5~ 6 ZEITHUET DREROM
IR ENICIE T ARERT 20580 oh, VTRT
N R AR OB E & {SRLTWw/e (Photo.
8). F7-, FIEED X {FHEL TWTIFEE ICIZERD
PREMBAED bhiz. LaL, T2 F A< UfilkE
SRS L OREERA L Sh T 5 BRENOHT
dohi@Eiarol. EHE GEK, 1983) THRE

fifi HEERN 2> 5 S 7z PEB0ME D IR X O E#ER
DRFERFIKRDOLBY THS. Tibb, BIFO K & &
1, BBM57.3+5.0 (46.8~65.3) pm, 4H{RIF41.2+
2.8 (35.0~46.5) pm THEMIZIEAX, Xanbd
HBonl-HIiL L T2 /8 T&H 5 (Photos.
12, 13). FRBIIHERAIERG ISV B IR O b D234 <
BREHFOMBIZOWTIE, NERRICH S b D10ME
(33.3%), HFIEIIITH D b DI6E (53.3%), MMM
Zdh B b D4fE (183.3%) LHREFICHD S OIEK
&0l MM 2w T, EAHEFOL O 8 @

(61)
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7.0}

60

50

AVERAGE LENGTH OF WORMS (mm)

CL

ol !t 12 3 Bl
(7X3))t  (3X6K3)(1) (2K7)(1)(5K403)  (8)(1)(2)4)(1 0K 1)1 (2)Xm)2x8) () (1)(4) (3X1)(4)(2K3) (6K2)(4)(1) (3X1) (2X3) (3)
12-17 21-28 50 75—-85 100 125 150 175 200 250 :‘416‘0

DAYS AFTER INFECTIO
[::] Juvenile worm with granules in Pre-adult worm with sperm in
seminal vesicle or vitelline cells

excretory bladder

in excretory bladder

Immature worm with no granules

in vitelline duct

m Adult worm with eggs in uterus

Fig. 1 A comparison of the sizes of the worms recovered from various tissues of rats at
various times after oral infection with metacercariae of P. westermani -diploid type.

* Symbols represent various tissues from which the worms were recovered; M :

muscle,

A : abdominal cavity, P : pleural cavity, L : lung tissue, CL: cysts in lungs, CP: cysts

on pleural wall

t Figure in parenthesis indicates the number of the worms.

(26.7%), FEFFRDO L D228 (73.3%) Tholz. %
7z, BPREDE &i31.1+0.1 (0.8~1.4) pm T, NIER
SHRI D JREE D JEE T IR EE T B B A318fH (60.0%) ITFED
bz,

2. 7y bOFHAND LH LIS ROTRE & FH

&

F v FOBAND BE LI BED 5 b Pk FEIC KL
PET ST, BRYe®12~17H 25 250 A D REH#IC
blcoTREINEh, THHEEMICLHIEA % ¥ h ) TICHE
BILTnT, WS, ATEEE O ORER LT
Ao atg e RH+T o L3 TcEinnrolk. LaL,
BIER (CEIR, 1982) THELIMEA X7 v ) TOIE
LALLTICRD DB, Z O b T3 kY
BORWKEY (12~17H, 21~28H) D LOIZIETED B
N, ThUBED LD TRIRDDZZLIITE Lo
7-.

b i i32E o FEEAEARIZONT, FE,
iR SO AEmEEL AL, HEA X EArh ) 7O
FHAE S X OBER OB (1978) 12 X 3 ZfEARISE S

L O AR 72 (Table 5). 723 Table 5 IZ5R L7z
fEARBIGE R OR & 0T, BRIt HEKIC X T 100 AR
i, 100H LA_E200H R, 200 HLL B0 3BT TE
DEHER LB LIz 25, 3SEHOMCHI EEEDE
BEDLNEPDDT, BoNHERTTOEY
EboTHRLEL., RITETI I, ZEEROGERD
K& &1, £FEH0.98+0.14mm, FIEH 0.46+0.06
O AEREARIZ107 =21 pm, FERAR ORER, MR
FHRENI27+18pm, 140+18um THB. i b DEH]
Ex —EEBIOBTEA 2 L h ) 7 EhlkT 5 L, =%
R RIE, BRER XU OEMEEOFRIES tICE
B ERE>TW3 (EE : p<0.025, OERMmRE : p<
0.005). F7z, =fEETIGF M (B, 1978) LIkl
TeHE T, AR, FE, DEmRRES ST oER
BWT, ThEFERTER>TWS (p <0.005).

3. Ty NOFHANLELNIYERD T I ~DRYL

FEBR

AEENTY) TEREH20BBDT v VMHERAA»LES
NIcHRMBRICIRRI 2 T 5 55108 %, xa~En#k

mm,

(62)
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Table 5 A comparison of the measurements of juvenile worms* of P. westermani -diploid type- and
-triploid type- and excysted metacercariae of the diploid type

No. of Body s?crljér Ventral sucker
Stage of larvae worms Author
length width width length width
Excysted metacercariae of g4 () 9940.11§10.44+0.04 93+ 7} 106117 121+10f present author

P. westermani -diploid type

Juvenile P. westermani -di-
ploid type- from the muscle 32
of rats

Juvenile P. westermani -tri-
ploid type- from the muscle 26
of rats

0.98+0.14 0.46+0.06 107=+21

127+18 140+18 present author

1.20+0.18% 0.53+0.05% 121+11% 132+14f 1534111 Habe (1978)

* Excretory bladder was filled with granules.

+,1 Significance of differences between juvenile worms of P. westermani -diploid type and -triploid

type- or excysted metacercariae of the diploid type. (1 : »p<<0.025,

1 : p<0.005)

§ All values are the means and the standard deviations.

5L, 100 HEIC #R L IRER, Hfic 3 o BEERE
R, FHENORE2EL, MENICHEREL Tk
F2EDHSEREHEL LA TERL. ZhbiFvnFhd
FTHEREBFELRETH Y (Photo. 14), FEHMNITITIE
BoOBIEN, iz, HERSIUZHERNICIBULE
LW DREF T biviz (Photos. 15, 16). L L,
Ml HEREL T iz 2 I SRR O T 2 78T
BT ENTEROR. HBBEANL YV ELNIZREDOK
X X3, 6EFEYT, BEHN8.540.4mm, HEMN 4.5+
0.2mm Thol. Fiz, DEMBHERII833+L31pm,
AR ORERE, MBI ENZN663£23pum, 699+44pm T
Hol-.

Ty bMrbELRIcSFERE R ITROKE LT,
FADFEBEAITIT CD THIIAD S DI64A H T
Holz.

Bon - PN BIIB0ECHETIE, A ¥ LIV T
FEES IANEORE L TE ORI I L iR L TR
RIRERIED b h ¥, KEIROVWTHERT.8+
4.4pm, 542,942 3pm T, Wi (BEFE, 1983) O *
2 SETOEHE L ik L THFH EBEEDEIED HH
207z,

z =

BN B D BN+ B R HEITITE LV 2E
Rodbzz X {mohTns. iy ML T
BZOBEAEPEETHY, ELDOEANELZLIOTS v b
XT3 EEESM, b3 VITENICE T 2 RE RN
ENEMICHIZES T &, HARICKIT 3 5 DNtk &

DIH, VTRAT N ViR EERLS L D 45 O ik
H, FARbLLKEMWEE P. ohirai, /NEKIERHR S
P. iloktsuenensis, BB P. miyazakii, %%
m P. sadoensis {22 TIE T v NI FEEKEEXTH
Y, EROICL IR LEENELRD Z LBHL
NzERTWS (EIf, 1939, 1946 ; Bk o, 1958 ;
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! Abstract

STUDIES ON THE LUNG FLUKE, PARAGONIMUS WESTERMANI
-DIPLOID TYPE- IN THE NORTHERN PART OF
HYOGO PREFECTURE, JAPAN
. EXPERIMENTAL ORAL INFECTION WITH METACERCARIAE
OF RATS, WITH REFERENCE TO JUVENILE WORMS RE-
MOVED FROM THE MUSCLE

TosHiYUKI SHIBAHARA
(Institute for Comparative Medicine and Animal Experimentation,
Ehime University School of Medicine, Shigenobu-cho,
Ehime 791-02, Japan)

Recently, it was revealed that Paragonimus westermani was divided into two types, i.e. tri-
ploid and diploid type. Rats have been regarded as unsuitable hosts for P. westermani, particularly
of the triploid type. This study is an attempt to further clarify the development and growth of these
worms in rats, with special reference to those of the diploid type.

I. Experimental oral infection of rats with metacercarize.

Fifty-one rats were used for this study. Each was infected orally with 15 metacercariae and
was periodically autopsied during the period from 12 to 650 days after infection. The worms remo-
ved from the rat tissue were classified into four types by the stage of worm development: 1) juve-
nile worms with granules in their excretory bladders, 2) immature worms with no granules, 3) pre-
adult worms with sperm in their seminal vesicles or with vitelline cells in their vitelline ducts and 4)
adult worms with eggs in their uterus.

The results obtained are summarized as follows :

1) The recovery rates of worms reached a peak of 62.7 % on day 50 after infection, and then
steadily decreased. Five percent of the worms were recovered on day 300 after infection, but no
worms were recovered on day 650 after infection.

2) The juvenile worms, averaging 0.98+0.14 mm in length and 0.46+0.06 mm in width, were
recovered from the muscle of rats 12 to 250 days after infection. These worms were slightly larger
than the excysted metacercariae (p<0.025), but a little smaller than those of the triploid type (p<
0.005).

3) Of the 101 worms removed from rats 50 to 100 days after infection, 8 worms (7.9 %)
were juvenile, 15 worms (14.9 %) immature, 75 worms (74.3 %) pre-adult and 3 worms (3.0 %) adult.
Most of the pre-adult worms were removed from the pleural cavity and/or cysts in the lungs.

4) Through the entire experiment, 3 adult worms were obtained from three different rats.
Other than these, no adult worms were found. However, eggs were found in the pleural cavities or
cysts in the lungs of 17 other rats. These findings differed greatly with those of the host-suitabil-
ity to rats of the diploid type distributed in Akita Prefecture, where worms were not recovered, ex-
cept from the muscle, and all the worms that recovered were juvenile.

5) The adult worms obtained indicated the typical morphology of P. westermani -diploid type.
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Both adult worms and eggs were quite smaller than those recovered from such suitable hosts as dogs
and cats.

[I. Experimental oral infection of a cat with juvenile worms removed from the muscles of
rats.

One cat and four rats were used for this study. The cat was infected orally with 10 juvenile
worms removed from the muscles of four rats 20 days after infection. Eight adult worms were re-
covered from cysts in the lung of the cat. Consequently, it was found that the diploid type of P.
westermant in the northern part of Hyogo Prefecture also accepts the rat as its experimental para-

tenic host.

Photo. 1 The lung of the rat 100 days after infection with metacercariae of Paragonimus west-
ermani -diploid type, showing a worm cyst (arrow). Scale: 10mm

Photos. 2 and 3 Juvenile worms of P. westermani -diploid type- recovered from the muscle of
the rat 21 days after infection with metacercariae. Scale: 500pm 2: Living specimen, ventral
view. 3: Balsam-mounted specimen, ventral view.

Photos. 4 and 5 Immature worms of P. westermani -diploid type- (balsam-mounted specimen,
dorsal view). Scale: 500xm. 4: Small immature worm recovered from the pleural cavity of
the rat 28 days after infection with metacercariae. 5: Large immature worm recovered from
the cyst in lungs of the rat 100 days after infection with metacercariae.

Photo. 6 Pre-adult worm of P. westermani -diploid type- recovered from the cyst in lungs of
the rat 75 days after infection with metacercariae (balsam-mounted specimen, dorsal view).
Scale: 2mm

Photo. 7 Seminal vesicle of the pre-adult worm of P. westermani -diploid type- filled with sper-
matozoa.

Photo. 8 Adult worm of P. westermani -diploid type- recovered from the pleural cavity of the
rat 75 days after infection with metacercariae (balsam-mounted specimen, dorsal view). Scale :

2 mm

Photo. 9 Cuticular spines on the dorso-anterior part of the adult worm, spacing singly.

Photo. 10 Eggs in the uterus of the adult worm (arrows). OV : ovary, T : testes.

Photo. 11 A mass of eggs found on the surface of the pleura of the rat.

Photos. 12 and 13 Eggs removed from the cysts in the lung of the rat, preserved in 10% forma-
lin (x280).

Photo. 14 Adult worm of P. westerman: -diploid type- recovered from the cyst in lungs of the
cat 100 days after infection with juvenile worms (balsam-mounted specimen, dorsal view). Scale :

2 mm
Photo. 15 An egg removed from the worm cyst in the lung of the cat, preserved in 10% forma-
lin (Xx280).

Photo. 16 Seminal receptacle of the adult worm of P. westermani -diploid type- filled with sper-
matozoa, egg and vitelline cells.
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