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#Ek, HAREMWHEZ Paragonimus westermanii 1
FEDH EEZ BTV, EiR (1939) ORFZ2Iz X Y, 3
TEABINE B, RO 4FED 5 Z EXHLPITShiz.

1) P. westermanii (Kerbert, 1878), Braum, 1899
v 2T )< Uik E (CLF Pw. &#83), 2)P. ohirai
Miyazaki, 1939 KFfik i (Po.), 3) P. iloktsuenen-
sis Chen, 1940 /NRUKRIERGK B (P. 2.), 4) P. kellicotti
Ward, 1908 7 VU =2 v Mifilkd (P.k.). B (1950) i3,
DUE4EDS S Pw. 1, fEDOIEEES, Po., Pi O
WIEhEbERZY, RIBEHTHBH, Po., Pi O
TR, SFEEELFEEP S OO THEEL, EEICK
BIREEETH S & L.

‘North American form’ L\vbhd Pk O i
13, Bif0943~1944) 1 X AUE, FEROAEAE L, DREEAHS
SATREGEL, AovTFhofEL PR+ 5Z L
BTES.

BIA%) I X, Pk DA XN H ) Tk P
DEHNERFTE .

NEoiT, HAREMEEOEEIZZ 2V, L,
ERED X D IR XA XBIOREE R L DRH Y, Tk
T XD T BDRFIDS, M EEDBE, BEG
DVEIRF T3 FEENICH T 2I00BRRIZ X Y, 2Rk
BLUTOCBREY, CITROBETHI0E, B C
LRI L DT E .

PR, HAIET 5 Nk iE, #a P.w 0%F4
CHEEFT 2D EEX bRTVSR, XEcbhbh
D BEICEE, Pi, Po @ EfE®D ‘host specifi-
city” OHIFIZA S, i STk NMEBGLp] b e
B cpliice.

ez, A - = (1907) OBz 2 5 KT &

il

NEHRMNBROME BRI BT 5 AR HURE O F 46T
HOT, By (1943) 1%, FHUIRE O B0 0hb
Pi DA ZvNA )T 2FRL, R ARKREDOHKE
LR, FRAJIEO L FRICX Y Pw. DR ZEMy
U 7BRE STV T L A b, Wik AMEfE,
Pi DEECHEETHHLEL TS,

—FHT AV ARRBTIE, Pk Ol ANSEIOHAS
L, FmoE) tThs.

L3> T, Jiofikic X Ak h oo RER, ©
BE0HBEIRICBOCCEERBBELZS TV 5.

ORI X 2T, BOREEZT 3 DIcE, £
FERF R IIDIEE &, 55 7 fAEE D b 3 RE L,
ZORESE L, FEROMHERZHLICT 5L
ERD 5.

Zzhxh, bREIRBT, B EREIC
VT, KA (1852) ® Pw. JlicovToExpHTh
MR A &L, £< DFEIC X5 ABEHRO P
w. BHCoOVTORRHS D Y, 20 Bz, &L L
FL2L ERTOEEMED .

Po. JE 7 Pi JlicovTid, =i (1939), Chen
(1940 2) R DEHASH D, 20 Fatdic L, i
X, HOPIREBLZ6N5. LaL, Eing (1949 B
Po., Pi JNid Pw. EHLHICRBIL S 52, Po
& Pi DRBNIREETSH S L 1L, Chen (1940b) @
DEERRHIL S 5 L 5icd<TvaR, #R, HED
i aicfTbh Tk e,

S & i—£0945) 1A v~ U Lk EERES NG
il R Bh O JitHEREPN D 37 (P.w., Poo., Pi)
DIiE B L, ThZhb s REOFEKERLEY
BRBNBH, 3EOINEE A EMAS ST, HELE
BIDFIRETH 5 2 & 2L Lz

AN HLR B © — B0 X SCRAE FHETR LB (TR i 3, REEEIG—EE) OBBBEIc ok, <z i@ LB

55

(0



193

Table 1. Materials
Case Species - E)Ifl;gult Location Host Locality Donated by
1 P. westermanii 7 535 543 6 Lung Dog ((:ijli;r?churia) Prof. Ogoshi (1938)
2 P. iloktsuenensis 5.0X3.0X1.5 Lung Japanese mink ](?gﬁﬁ«:i qi) Prof. Morishita (1939)
3 P ohirai (1) 8.0%6.0x4.0  Lung Swine {%¢;h® Dr. Hayashi (1950)
. P haw O 7.0%4.5%3.0  Lung Swine %ﬁ?&hw Dr. Tomimura (1950)

A 3@ (Pw., Po., P.i) 041 R (Po.
DRI 2 H) OFENINOEEYE, BBNIIOSEE &
NE—BL b L, HEBELcboieT, AEELE
g, SRR INE, FENINC TL R
MLzbns.
DFFROMEZ ML, INC X5 3Tk kg
EbNCBRE - BEREOZHTIc oV TOHSBICk L
WL E 9

Mt & FE
BEHE Table 1 IR L7z 4HITH 5.
1 iR esed - BAIRT AN IAL TR O $iH
Wi 2 B O R, BRI EEE D BRL HERE
¥bh, HEASELMBESHNRIERE EE K
WD) R Shic b ThoT, TO—Haefss
BRIz, s ) KICEE S Rtk i 5
SR E R L, YEEARREo THIE LICRHER,
PIBIT 6 Ric Sk L, AR OBEBERC IE, BRI
BAEG e Pw Thb.
0 iR kRS E E A EHEN, Pi BXO Po.
DEEH, ITLEHFPED T b HEER B, [RIFMAE
WIIRIR e T A s (R4, 2R PHUR) IKIRFFOREA
EREERCLAE L TEC LD TH DT, REDER
LB ThE, URBLESE S A TR (iloktsuenensis
B, ReffixEds U ohirai-iloktsuenensis Bl TH 5.
B 3~4 ik, KIRTTEE 2BV T Po. DOFEH, T
REEOBKS S EShILD, £ O IPRIES A TR
(chirai #1), Rzl ohirai-iloktsuenensis T 5.
UL Eopkiik, JREERE Ui ik & [F—m N FRE
LTwiedb o, &5\ id[F CRREsEms b2 bitic b D
Ths.
ARRINDELE I X, ke RV, AR E EiEIE R
THBAL, FE& Bl L, JRURTLIC ERAIE T 22 6 57
L. Lisl, 2040HSOIOBAEEE 2 25
2D bbb, SAENFENEN LEKT o5 100 {E
DIfERREL T, BELAEL IOk

Bl = AEFEA L T A BT TRV I KT L,
254 E-FoAERED, B - T REES RS
v, BRELKEE TICBE LE L 21727

R &

ST O TERNIBOKE &, TR EOBEEZ R
=L, FHEOHBREITOIERZ, KOBY TH 5.

1. k&=

SFEARDOIIDKE & & JE L7z fERE Table 2 [T
R lLicEY) eho.

E=0 k)i BROFLER, Po () —RAD2),
Pw., Po. (¥)—XD1), Pi. OJEMICKEL LY,
Pw. LPo (2)LSELUEICTRRNKREL, —F Pi
L Po (1) L NEEMETRR/ME V.

Ll L BAREORTERE, FHELE LA LRE
TH Y, TERKE, Po. 2 BRSCKREVCHERMERT
B, wIFhbiEt A EEETHS.

EEOTHEE Pw., Pi, P.o.(2), Po. () OIEML
k&L 7Y, Po (1~2)PEMEIC TRHKREL, P
w. BERICNSL, Pi BPMTHS. PRIELRIEAE
BT IR EDT L, BEBREI, Po Bk
INCTZIRIE & A LR, Pi PP, Pw. REART
RRUREVHEMERL TS,

3% A BEOE 2 DIIOPEMBICET T, RofmXE
ERRLTR% L, Fig. 1~4 O@Y) TH 5.

BRI T huE, Po BROBENNSL, Pw.
L Pi riX Po D2FICHLYLC K&V HEZSRL
TVw5. kB, &L L TKREESDFRENNS VR,
CHIEMER ERER LRBEROFERIITH S5 TH
55.

HEE, BRI 3EEICEENRD bR, IEE
LBV Po EETCIR, DCMEAIEL, Pi JISH,
Pw. JIPHERACIREOREAEZRL TV 5.

2. Rt : () ool

3FE AR X DI > E - DHOEERD, £0
Hie—ED ikzRy, ERsmihie e R
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Fig. 1. Correlation diagram of the eggs of P.
westermanii
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Fig. 2. Correlation diagram of the eggs of P.

iloktsuenensis
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Fig. 3. Correlation diagram of the eggs of P.
ohirai (1)

Fig. 5 O@Y TH 5.
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Fig. 4. Correlation diagram of the eggs of P.
ohirai (2)
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Fig. 5. Frequency distribution of length : width
ratios of the eggs in P. westermanii, P.
iloktsuenensis and P. ohirai (1-2)

Pi TiE1.55%2.050c5%L, 1.85 L 1.65 &iclli
HDH 5 EIEMAME O EZR L, MEHELOfEmE
RL, Po.(1)i21.35 & 1.95 e, 1.55 & [LEE
T 5I31E ERSAED R TH Y, Po. (2) 121.35¢
1.95 fic 454 L, 1.55 % 1UIE & 3 %133 FEtsfit
DR ER L, T O3 iSO 253 L T0
5. bbb, TOMEE, 185 &2 EE3 5 wester
manii-iloktsuenensis &l & 1.55 % [UTH 4% ohirai &
LicANBERED .

3. BAEICHT BIED B A (s X100)
IOBOILINE, ——OUOEOKBTH D, KE
X+ 3 EEOESZEE R, WEoEes—EiE
LTV, Tabb, ABEEOTIEDEVINE, <0
EAREL, PP LI DERINEL 55,

- 3EABDIIDEA DEROBEMEICEST X, TOH
%R 7 FERIE, Table 3 OWY Th 5.
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EROMWY, Pw. 13EDOFHESL %I TR, P
W57 %I C AL, Po. BhiE 3tic 64 %2 T BkE R
u{%@%@a@ahgmﬁwﬁﬁgﬁbrva

4 i IR

WM (westermanii Bl) : R ILA B H O CIREA
{, EBEENRY ZHEOTIEREL, L2 T, AR
TR, ML CHRE W ETEICH S5 LD, I (ohirai
B . SN D) REEONCIEMR S, EER DS A EHN
TEIEL, L7e2T, BRIEa kL Copo iy &
VEFICH B b 0. Y (7 7E—R7» bAR—v
DA—IE) (iloktsuenensis #l) : [ 52 0 Y,

BRIEES JI0IEIE R icd 5 b 0. 25 x 5 5
(kellicotti &) : Witz HA % B, BKREERIIO
BETREICH B LD EE

DX OICIDEERERNR 4B HT, FROBL
Kekdlz. ZOFEET Fig. 6 O@E) TH 5.

oo . P.westermanii

- 7] PA p.iloxtsuenensis
=] D P.ohirai (1-2)

frequency

Percentage

2%1

Subspindle

Reversed Oval
oval shaped shaped
shaped

Fig. 6. Histogram of the percentage frequency of
egg form in three species

BoRD X 5 e, P.w. TiX #0084 %, Pi T HE
%ﬁ%%%,Po<ha>meW@@@ﬁ%~M%
PHRIZF &h, 3HEOINZEHRZHIRTHSL 2T
i3zzrpices. Lal, v#h@@@%@%ﬁr
b, MRS H LESHRL T 5.

5. lﬁij( EHIJ

IR B g E 2 Ssumiil, rhsdp, 4ESsy) L 3HIIc 4
U, RxnBEARE R, ZORERIE Fig. 7 0@
Th%.

BRD X 51z Pow. CREABEISZENE 8L %, P.i.
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Fig. 7. Histogram of the percentage frequency of
the greatest width of the eggs in three
species

CIEHILES 93 %, P.o. (1~2) Tl S| 58 ~60 %,
PR A0~36 % THB. Thbb, Po FITIEEKE
HWoMBERET TR, —RLT P L RALIZL LD
TN EE Shs. Ll Bio 6609l Po ©
IO LD 84~86 % b d D, L FRIEE L 245
L ETERE TSR L0RH 5. Thbb, HARE
EAS PRI B & 8 S, TR b PR
P TEL BAREHRIVCR AL bDORH 5.

PLED X 51z, JRDFIRE FoRiER L iciE, FRIE L
T 3L RMEER AL, ZOWEE 3FEDIP
DEER] L, BEEEMLBDLLRTES.

6. TEDIERIFRE

IR RT , FEIF D 5 I TH 5.

DB ERISICR A 12X, HxDI%E 2807 7 ZHic
EERS ¥ 5, FEmAOATHE? bBET 2 BER
&54Lﬂb,_;kKVTi%F CHRbh e O
RizT, 3SEECEZRBR O PEP R L. 2
QTHRENTEZ D WEDE XD EHHE Table 4 OF
VTHB.

FrDEXoie, EABHEOLD Pw. 76 %, Pi 23
%, Po. 1~2)7~38%Lt%kY, coErry, P
w. &Pi., Po. b3, HEKRBCTCEZ, 2%+
HEORBIZREED X 5 TH 5.

7. hNEOREE

b%@ﬁé@ﬁ@&%i(ﬁé>k%@mb 3FER I
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BUBEROFEEBE LT
B TH 5.

FRDEIHIT, NEORE SITRALSEMIC, EDh7T
TV 5 E EDEDPHD bR

8. SR /IS () 0t & OF SRR

Z D FERIL Table 5 @

+ 5/ NEEROEA L (QV_VW—xmo)

g%mmwﬁéﬁm,%mmgféﬁﬁﬁﬁ%%®%

%472 1E, Fig. 8 OBV TH 5.

Width / Operqular width

Fig. 8. Frequency distribution of egg-body width :
opercular width ratios in P. westermanii,
P. iloktsuenensis and P. ohirai (1~2)

FThbt, BLAOLOED SHEOIEEIEL, Vil
LIZEIBAHOMBELD iR R L, £0 LUIEE Pw.
905 Pi 22 Po (1~2) 2459850,
ZOHOER Pw. /NS L, Pi @EHLcT Po A
RECEEAPRONDS. NEERERPIMERICHT 2 ET
REROHERE, Pw 51%, Pi 4%, Po. (1~2)
39% Lioik. $hbb, TOWEDZ Pw PEK,
P.i. AHfi, Po. pME/hEmD 3FEM I ZR2BRA BN
5.

9. J/NEDIMRITIT B (ERME

W HINTIE, INEDOIMAIC KT S EROF EANRE &
7%, 3FEAFEDOINC-E, T OERIORRE IR Z
W, TOERESAE B Lz #5551 Table 6 @Y T
»5.

FRRDE I, WThOREDIIG, INEDOHEFI L7 b D
%<, Pw. 60%, Pi 75%, Po. (1~2) 55~62%
12T, ZOHREMEROEEICEEZLA N Y.
72, Pi kR TEELILoBRSRE L, BEROBE
DECHEEPR OS5,

10. IR ORE S

MR OUNRIL, ZOEER, PEEVIEELED
DEEER—FDLDOLERDY, BELEZLOL, 20
BRERCALCS (BE, HEE, BE, WD tbs. 3

AR E, ZORERE—EDMKEE L I
BEERLZLL—HOL0E B BEHEL KD fFR
1% Table 7 @) TH 5.

RROL O, Pw TREHO EELEL O A
100 %icEL, ZDOEEZ3u 25 10u TTHY, 4~
50 DbOMREI%LHD. Lisie, Pi CEEERL
b D22%, Po TiE10~15%cc, BEL L0
B, ESEC LB EALE—HEOLDD, Pi 8
%, Po. (1~2)85~90%TdHoT, ThbDOWEAND
westermanii % & ohirai-iloktsuenensis L2553 52
Lz

11. I OE S OIF—FRE

Pw. CIRIFESEAIEEL T572, HiRhbi
R~ OBATHRCRIEE L T\ 5. £z, ki
CTHROBEO L DL, £ 0UREkiT/NE LA L OFs
EHATRIZR © CREERICIBERE L, Z ofSgmikss
BEBICHATT AFT1E, OFRALTRAINL T2,

LaL, ThboWEL i, IMMIEOIESE
SREEZREL, £ LTESBIEFRCRZ 560
B 5.

3FEABOIC X, ZOMEEZORERICREME
b5, EESiEBELL R Table 8 O&)T
5.

FROLHIZ, Pw TREISF—HED LD 96 %KL,
1, Pi. CIEIE—#£22%, Po. Tiz9~18 %icT,
—RRD L DRWIRE .

12. INEEEHOMEA

WD 5%, 72k 213 Fasciola J&, Paramphisto:
mum BOLDTIE, RETEEHH T 2Rk IELEN
S VIRDIIE & DFEEER, FERDONPEBETH 2.

L3I, iR RIiciE, & OEAEBHEREL T 5.
THEE O T, IMERIOINESARICES & b
Licis

— (1953 b) X, KON 3FOIMc>E, ©
OWBEEBRIH LI L 2%, Pw. 59 T 13- Fasciola B
HIIO X iz, —R L T/NEDORER, BbnTthred
ON, BEEEESP. PBINE, B e L CERED
D5 bIZHbRHSO TS

3REABOTENINC S X, INEBEATOKRLED
D, INEBESEOTE R LD, BEAEICEN LT
DO L 0B X CEEI LI, ZoRERAhEE
B2 TciERIEL Table 8 DBV TH 5.

FEOE Oz, 3L L IINEESTOIEERELL
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Table 2. Size of eggs (in p)
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Case

Species

Max.

Med.

Mo.

Mean and

wn

Co. of variation

examd .D. (%)
1 P 100 76 92 84.7 84.0 8ol = 57 4.3
I 2 i 100 80 96 89.7 90.4 898 = 3.4 8.8
e 30 Bo (1) 100 180 104 80034 393 892 39 3.8
4 Po (2 100 72 92 83 .7 83 .2 83 9 = 39 4.7
1 P w. 100 40 52 44.8 44.0 A5.4 = 350 6.6
Width 2 P 100 42 56 50.2 50.4 503 = 55 .5
: 3 Ro. 1) 100 43 62 572 879 56.9 += 24 4.7
4 2o (2 100 48 60 54.1 54.4 539 £ 7 & 4.6
Table 3. Ratio of length to width(W/L X100).
Case Species gﬁ%m i Min. Max. Med. Mo. Mean and S. D.
il Py 100 44 63 53.4 53 8 58ih . =E & 3
2 Fr 100 46 65 562 555 B6. 5 = 8 T
3 Po @ 100 46 73 63 .3 62.2 639 £ 56
4 Po. 2 100 56 75 64.5 64.7 644 -k A5
Table 4. Nature of symmetry
Case Species Iej;(;.m . Symmetrical Asymmetrical
1 Eow. 100 24 76
2 B 100 77 23
S Fo @ 100 93 u
4 Po. 2 100 62 38
Table 5. Size of operculum
No Diameter Height
Case Species S
= Min. Max. Mean Min: Max. Mean
1 P . 100 20 26 23 2 8 5.1
2 Pit. 100 18 26 2 4 8 0.7
3 Po ) 100 18 26 22 3 8 4.8
4 Bo 1) 100 16 24 24 3 8 Bl
Table 6. Inclination of operculum to egg-body
Tipped
Case Species Ijoa;m o - 1\50. o
- - Much  Middle  Fairly Slightly PP
1 Prw. 100 1 4 95 20 40
2 P 99 T 1) 20120) . 52/(53) 25(25)
3 o @) 94 2(2) 2@) 2109 2102 42(45)
4 Po. (2 100 4 1l 26 21 38

* () =Percentage.
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Table 7. Thickness of egg-shell at the abopercular end.

N Thickened
Case Species 2 Much : Fairly Slightly
examd thickened ’1271 flée%e d thickened thickened Unitorm
(10~8 1) ‘ (5~4 ) B (2 p)
1 P 100 3 29 56 9 0
2 I 100 0 1 6 15 78
3 Po (@ 100 0 0 6 4 90
4 2o (2) 100 0 0 4 11 85

Table 8. Degrees of visibility of operculum and nature of egg-shell in the demarcation
of operculum and body

Distinct

Distinct Distinct

. No. No
Case Species and and and .
examd prominent Smooth constricture operculum
it P w. 100 91 6 3 0
2 P 100 97 2 0 1
3 Ro. (1) 100 97 1 0 6
4 Po 2) 100 95 4 il 0

Table 9. Small spines at abopercular end of the

egg, especially degrees of their clearliness

: No. Much Fairly Slightly
e Species examid clear Clear clear clear Long
1 B 100 6 9 56 29 0
2 T 100 3 11 30 1 6153
3 Po @ 100 1L 4 40 5 50
4 Po. (2) 100 0 6 32 3 59
Table 10. Number of yolk cell
: No.
Case Species i 3 4 5 6 7 8 9 10 L
1 P o 100 0 1 32 43 5 18 0 1 0
2 B 100 0 1 24 56 5 13 0 1 0
3 Beo. () 100 0 0 10 17 13 55 0 4 0
4 Po (2 100 0 2 32 54 4 8 0 0 0
LOREREL, TOMWBEICE>T3FEERBITEZ & SVL0) BIOEMECHT, £ 4 DEFRERDE
el ZOFfERZ Table 9 DBEY TH 5.
13. /b R FHRD X HIC Pow. TIE/ANE Db 5 b0 100 %I Z

Bk B M, Whid B [EEimv LEEE] @
HBHZ L, TTICERIC LY EhbhTy. —f
(1953 b)ix, TR B EVCLEHELCHR TS0 5
[ANBE] EREAREGREY TH S Lo, N, &
IAOLON, 81 IFFCEEL TS L, b bl
HOEIICRZS. &S ITHEHRNIFCIRALhE»D
7ens, FEARIFTE, BT 6 BROBIREERE 9 LR
WoNBENE, EMEDEVIERYEZFOILL DN, i
V&< Abhi.

IR EDELZ T, MEREICEY, BHE (4~5
ALLEBEAEL L ®), BEQ~3AHELLLD), ®
OB WA LZLD), WiHmbo (BELEDD TS

(66)

L, =0 BB L0B56 %bd 5. Pi, Po 172
SiE, NEEEFRO SO, FAERERREL, Z0H
Bz b DA 30, 32~42 % ThHoT, —H 28 iz KEIL
5%k5Ths. LirL Pi, Po. §Fc Reh? Al
Db, MNROEVELRD b, #ER, ALV
ETE, RACEAY. wilcihbolEgz, 380
DRERAIT 2 EMICHZ 5 Z LIEHE TR,

14. DREEHADEL

IRASEHE T H AU, TIEMIIE X bW THIRICHTRS
n5. Ladlc, dr<l okEERTR, SRS
{BBEAPD 5.
SESEAHIIE, SENIC CEAOTMEBEL TV B



FOERFERICEZ 5 L DAL, HExTh
PBRAATY, ENEALTOETHOT, ZHDEE
HBEDEHRNIEN. T2 TR, AT oz 3E»D 11
EETIEROL, &40 BHRE Rl 20 FERIZ
Table 10 DBY TdH 5.
FROL T, FEEBLT, BEE 4~10 HORIC
AL, ZO5~6HD LD Pw. 75%, Pi. 80%,
Po. (1) FHISMZT 27 % (T~8 fHD L D 69 %) P.o. (2)
86%L7 Y, STEMICEERED bR .
15. YRR SrE
LB IRO—1EE L LT, IMHIED MrE 25 BEE Sh
5. Jo3k, B ) L KEEIITE, AHREOME & E
RS 52 L30T L. LaL, Ly XnER
ERBIE LY, HDVIIREIEL, B2 2 2 EicE
BEETRS LM TER, BEEEERT, A
DEREHEBIEA T B BHELZ b5, BEHILT,
AMROMEBDORMEZEEEL, PRI, PR L v o0
Hi5, FRELL VSRR H LICHF T, FOELSRER
Biz. ZTOREIZKROBEY TH 5.
Thbb, Pw. TiE AR )00 B 48%, ik
49 %, B30 %, Pi TiEFE L )RR 3k 34 %
HRE 60 %, HHERL Y %5 %, Po. (1) ks
LD RCHIE 24 %, FHEIT3 %, Hd kbR 3
%, Po. (2) TiZ, Bk ) 0RF 18 %, HRER72
%, BRI Y PLDBF 10 %ThH 5.
D Eomifgic T, s@adv+hicpvycd, 5
RO R, ez LHRil X ) SnH D b o5
REHE ED, THICERERED by

£ =
PBOT S X Ok = s ofkaticit, %ok Wi
C &1 100~200 fAfK) 12> X, ZOBEIIFLASED & o 1
EForgptl ©, Bt s088ENTHS. Ll
VBB 5 % 72 £%0 ik 1) — & LT B
L 2ot Ee AT LY, ERAELLTE
BThs. thbb, LL1EEOTENINCCEDR
EBRRTRECH I, IPIC X 2mOHREOMEILED L
{1153, .
SEIT—,(1953 b) I, AN 3 T i (P.w.
Po, Pi) gp(2~3 (HEL Lo stk b8 EMFL,
TRNENKRIL 5 52 L 2B ids, ZOREE, 20
BB L7 1 o T EAIRO MBI & BB LT b,
MECREOERAR T3, ABAREIZLTY
SERBORERRZ b TS, 100 2D ki gl
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L8O FEENINCB T, EEEMICEY 1L,

1 BOTFENINDEE & FEORRENRZ b T 575,
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Table 11. Egg dimensions (in x) (Measurements of the eggs of different species. Measurements
by Otani and others are given to comparison)

Length Width T W
Species Host Locality Source L %100 Authority
Range Mean Range Mean
Man Nagasaki S 68~ 96 82 42~60 51 1.6l 61 Otani (1892)
Swine Korea . 75~83 74 43~62 50 1.48 68 Saito (1915)
Dog Korea S 2= 92 79 48~60 54 1.46 68 Saito (1915)
Man Niigata S Bl~92 8 41~51 48 183 56 Kobayashi (190
P Man Formosa S 5496 78 38~61 51 153 65 Ro (1939)
e Dog Formosa B 51—102 &2 38~64 49 1.67 60 Ro (1939)
Dog Tokyo T 82100 92 48~72 56 1.64 61 Isshiki (1953)
Cat Miyazaki . 64-1000 82 40~60 50 1.64 61 Isshiki (1953)
Dog Manchuria I 60~ 80, 72 36~50 44 1.64 61 Isshiki (1955)
*Dog Manchuria W 76~ 92 85 40~52 45 1.89 54 Isshiki
White rat Kanton @€ 70~ 95 87  A6—59 57 1.48 60 Chen (1940)
Dog Kanton € 56~199 87 36~55 48 1 81 ¢ 55 Chen (1940)
2. Dog Osaka L 66~100 84 46~60 52 1.62 62 Isshiki (1953)
-4 Dog Osaka U 78~100 88 46~62 54 162 61 Isshiki (1953)
*Japanese Kinki and U 38096 &9 42~56 50 178 56 Tsshiki
mink district
Cat Kyushu ¢ 7l= 8l 71 47~53 49 1.51 66 Miyazaki (1939)
White rat Kyushu € 68~ 87 71 42~53 48 1.81 95 Miyazaki (1939)
P.o: Swine Kyushu I 66~ 90 82 40~56 50 1.64 61 Isshiki (1953)
*Swine Kyushu U 80~104 &9 43~62 57 157 64 Isshiki
*Swine Kyushu U 72~ 92 84 48~60 54 1.56 64 Isshiki
* Present specimen.
S=Sputum ; F=Fecese ; L=Lung tissue ; U=Uterus ; C=Worm cyst.
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MORPHOLOGICAL STUDIES ON THE EGG OF THE LUNG-FLUKE
Il. COMPARISON OF THE EGGS OF PARAGONIMUS WESTERMANII,
P. OHIRAI AND P. ILOKTSUENENSIS

OTOSHIRO [SSHIKI

(Department of Pathology, Division of Veterinary Science, College of Agriculture,
University of Osaka Prefecture, Sakai, Osaka, Japan)

In Japan, four species belonging to the genus Paragonimus, i.e. P. westermanii, P.

ohirai, P. iloktsuenensis and P. kellicotti, have been described in domestic and wild animals
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as well as in men. Especially, P. westermanii is found often in men.

The establishment of the morphological criteria of the eggs for the diagnosis of the
species to which they belong contributes much greatly to clinical practices as well as to taxo-
nomic studies. From this point of view, the present study was undertaken to settle some
differential criteria between the eggs of three species of P. westermanii, P. ohirai and P.
iloktsuenensis.

The eggs used in this study were collected from a formalin-fixed worm in each species
respectively. The worm each was previously obtained from the lung of a spontaneously
infected dog, swine and ]apanesetmink, respectively. The eggs located nearest the genital
atrium of the worms were collected. One hundred eggs in each worm were picked up and
divided into groups at random, each of which was separately mounted on a slide with suffi-
cient water in order to prevent a distortion when a cover-glass was added.

The results obtained are summarized as follows :

(1) The greatest width of egg and the shape of egg itself are the most reliable and
definite criteria for the differentiation of species.

(2) The ratio of ““the length/the width of egg’ and of “‘the width of egg/that of
operculum ”’, and the percentage frequency of the width/the length of egg’ and of ““the
width of operculum/that of egg’ are respectively considered to be available to some extent

for the differentiation.

EXPLANATION OF PLATE

Eggs of Paragonimus westermanii, P. ohirai and P. iloktuenenis. Photomicrographs were
prepared at a magnification of higher power. The eggs from uterus of an adult worm.
Meterials were fixed in 10% formalin solution.
Fig. 1. Eggs of P. westermanii, host being Manchurian dog :
a-d. Reversed oval shaped, broad on non-operculated half, non-operculated end thickened, shell
not uniform in thickness.
Asymmetrical.
Symmetrical.
Asymmetrical, non-operculated end markedly thickened.
Asymmetrical, short in length (ohirai type).
Oval shaped, asymmetrical, egg shell situated in mmiddle.

O T

Subspindle shaped, shell not uniform, almost symmetrical, smooth between operculum and

body. }
g.  Ostrich egg-shaped, broad on middle, non-operculated end thickened, symmetrical, smooth

between operculum and body, egg cell situated somewhat anterior.

Fig. 2. Eggs of P. ohirai, host being swine: Oval shaped, broad on operculated half, shell uniform in
thickness, non-operculated end thin, symmetrical.

Fig. 3. Eggs of P. iloktsuenensis, host Japanese mink : subspindle shaped (Rugby football-shaped), broad
on middle, shell uniform in thickness, non-operculum end thin, symmetrical or slightly asymmet-
rical.
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(8) The degree of symmetry of the egg-body itself, that of thickness of the egg-shell
in the non-operculated pole, and the uniformity of the egg-shell are also available for making
a discrimination, at least, of P. westermanii from ohirai and iloktsuenensis

(4) Inclination of the operculum, condition of the egg-shell at the boundary portion
between the operculum and the body, figures of the spines at the non-operculated pole,
number of yolk cells, and differences in location of egg-cell are of doubtful significance for

the diagnosis of species because of little difference between the species observed.
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