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HARTAD LR S 23T MTE, ChETds
CIRHIBEg S Diphyllobothrium latum 2 ShT& i
B, HGE Diphylichothrium sp. (W40 FFFLE : I is,
1977), D. cameroni (Uif% 5, 1978), D. yonagoense
(Yamane ez al. 1981 ; Jf% e, 19828), D. pacificum
(HiI7% B, 1982b) 7z ¥ 5 fc i MR IR 25 BT o0 A flesinde
FIBEOWTHE SN TE . LbL, SEsbiEe
RWTE LRI TR BOFEIERL T CENERLTHSHEED
By, MIEOEINILELY, D latum LORMER
BiEARGE LS. D latum L UTHIRE R, BikE i
T SRR OREFANE 0 IR T S WREME, B
SIS ER SR TS LAEITR L C LFHE
TERv. EORw, BEHOSWEKED D. latum
& B DHEFF LSRR AUR L O[O IREE R HIARAE & 2
CENDDERS S, TSR BEORYM L LT
Hilliard (1972) PMg7kIR L bl LT, HBio SRghsm
<, BICEMEICHHOE pits GRR) PHohB L
EHFTEY, pits KoWTIRFHS {1970, 1972a,b,
1981}, Yamane er al. (1976} & E800FHmeE (UF,
SEM) EAWTHBIEEEELCWS. LisL pits O
B E XRRCHEHTH T, WSEHT ko T
R BWLELNEOT, WL D Yatum ¥
RACRE D IR RAIT A TTHEES 2 K 5 d, SR
TR IROTAER N L R T Ui, Bioie
iz ow i L {ilckE &, IBBROEX, pits KT X
LTBEEHEL, E6IChbAEDAETEND LR
FoihBRE DIk Tk, f2ds, SEM ok AH0gsnr
WA B E M B NEET AT TR, 20X I nER
IR E I Oy 3

DEVERFERIIT G, SR RIS CE R
BEPEELWOT, L LCREEEMESE (BUF, 38D
FHWCHM L.

& LU A

Diplogonoporus grandis, Diplo. balaenopteae,
Diplo. tetrapterus T Table LITRT X 5 iz 27 f@iE
DWTHREE L=,

Pyramicocephalus sp. {37 T F7¥F 35 Erigna-
thus barbatus SFEO R+ Y L EEBREKTCH S,

D, alascense {3 =~= 7 F¥ 5 Phoca vitulina T
RBREDF+ ) CREETETHD.

D. pacificum 131969~ 1970 4RI JEHRITG e Ch i &
Nicd v bA Callorhinus wrsinus %54 © 6 H{k©
wh ) CERETH B.

D. dalliae kA RFFEREOSEH AR CHS.

D. fuhrmanni v ZMIMSTIHO BT @Y
D s A ek Lagenorhy?:ch.i:z& obliquidens T34
LTwied fdh e, v U TEE S L Tn il c
b5,

D. macroovatum 31974 E TR NN O T v o f2
HHCoA UL r ¥5 B, acutorostrate OIS L iR
WL, &~V Y EESNRTWG BETHS,

D. ditremum BYXO0 D. dendriticum 137 43
v REGH A=) BRI CHS.

D.owrsi ke v Ursus arctos HEOHB A< Y »F
EnRETHE.

D. latym 13 Table 31CHTRA 70 LE S
S TchB.

S. erinacel 13 ARG 3 BifER LU R i B2k
RS 3 kO R A= U VEERETH B,
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D. latwn 213505 Diphyllobothrium Jid A
gesifa) & LC Table 5ITsR 6 Mifd, W30 - M@FZ S
e No. 1~No. 3, D. younageense, D. cameroni,
D. pacificem ERIFEL .

fnds, HiAO S B Diplo. tetraplerus, 4 i LU
& & S5 Diplo. balaenopterae, Pyrapvicoc-
ephalus sp., D. alascense, D. dalliae, D, dendriti-
cum, D. wrsi, D. ditremum, 75 ZHED D, latum
¥ Dr. Rausch &9, F74v 7y FHED D, latum
@ Lt Dr. Bylund X DD 50750 THS.

H A7 Y CEE SR (B AR YN
T, ¥rue—ATRARERWEOBT A=Y
AR L TR e U W EE L OFELY, F
B e Crky FEHWTAROFL Y v EEBIER
sS4 FY A RchIFEROIML, BT FAERT

T pits z:“fnfz’f@‘l(}oﬁ"tflq R (HHER) Lico s,
30!1!510')—!491?@;5:{3% FREHLe. ETeA—F 7
R0, AEOHINE & SRS SHEL TE R
cﬁ'xjx;bf’ IR EENE 400 {5 Cdeim B RS (WED L
fo. BLZHA—FS AREETF 4 ¥V at— =T
NWREOGLTIT YISk D Lo L TR ER
&, iR ZFL00MHE TS TLoR L) L.
SEM iz L 5##T, TEWNINE S vi -7 AT

B, # A% oy AEcEEGE L, Ak D e 17
T H B [ 3L S 450MN T4 rﬁ?a v,
w R

Diplo. tetrapterus O LK 2~4p T, fipL
S LETEEE LT o mINe A () Tl
pits (plate 1-1) ZiEw Giviz.

Diplo. balaenopterae DIFHIIEL 3~ 4, ENIL
§p ot n L oaiboi. 4 RYHERED pits (Plate
1-2) 13REE Diplo. tetrapterus RRRICHW Th->1c
2, Wy s gptdihfke pits (Plate 1-3) i i
(£) TR THh T, AIA TIPS EATLITT
dpt 4k e (4 @ pits (plate 2-1) F AT
M2 ik (BD 6701-4, BD 6919-1) Tik/pgl (+) %
Bl pits MBI IMEISEHof, pits (TYEHE -
SEM 1% (Plate 2-2) @ Y& oTha/k b HIECHEET
7278, 4 ULy UISE0 Lk (BD 6906-6) T,
g3t hBP%l2s LT L Y60 - SEM {4 (Plate 2-3) &
LIz pits DA BRAWLONHE-ofz. Al §kk BD
6921-1 120U T b sRIHIZ By B 5, Rl
< BB FFOTF-ERAINE B L7205, pits dRkESE

Ak &R Aok,

Dipia. grandis 10 S50 MO BERE 2 ~ 8 ¢ DEL
ENR RS, FEnLoTi~dy (HDZ 6707), 37
WL OT L4~ 2 (DS 6802) T ki to Diplo.
balaenoprerae XV 9. 1 {Ee dEPE IEEER]
L& &0 pits UPEETEEIRL) B HHIT S, Table
LICHET &5 I2F—THENT L fEfic Z»>T pits R
% X nPE IR LT, plts (ITE IR Lo
t~ el T dhoie 3 ke 5 B HDZ 6711 (Plate 2-4)

T E TR ELBHL T, Eofh, T pits 27
3 Mk, b~ 2 ik (Plate 2-5), /bEIA L,
Eo7ed pits O G WHE TS LAt 1 bk

(HDZ 6702) T-o7=.

Pyramicocephalus sp. @ BIMEK & E 65X 420, 1
MOFLE I 2 e THhoofe pits (TR~ kB (Plate 3-1)
TRLEELIISHFL T

D. alascense 0 WERE72x4Alpy O K EET, BB
J~dp LTS, pits ARETHIAHT LT (Plate
3-2).

D, pacificum ©WMPPEEIx Ay QXK EI ST, R
Kepfl ¢ 1.5~2.8p © & ofc, dffiEk CDP 6901-4 @
pits (I (Plate 3-3) TH2LRHnL0d £,
E IR P pits A LA IEL ol
CDP (6901-5 Tlf SR —E Lo/~ Mo pits (Plate
3-4) ¢ CDP 7001 Ci{LiE LA EO BN pits R
AL, EhC I G bods, REREOE LR
Ao AER (Plate 3-5, 6) T Table 2Tk Iz
UWRITETA T, ERBIRPITREO pis H7x 6L
Z 2 kT, F—TEREpofisisE-e/o < pits O

W IR WER L bk

D. dallice @ BINE65 x4y O E & THHEITAT 2 2
O ETh-ote. pits [EATITEIZS L T iz (Plate
4-1),

D. fuhrmanni $BEIMIT0XATe & KRBT EREL 3
~dp BEDG. RE LI 4 il LD pits (Plate
4-2y &<, Sk - SEM L Lo REE T A
Dfehd, M XA ERMIA N s, F—

BRI DV CAERLAEE & JRRHBI O mIRE bk L
7‘;73* pits DR EE, SR ELTRT Lok

D. macroovatum ®WMFRIKE E1378x47x T, B
ML 3~ 4 v, pits MO MNL DIBENLONE
<, WHhfE - SEM {% (Plate 4-3) & LA CH oI
rMn T ERITFLIHE D BEPe  pits [FIFE ~FL T

L, HelEehbs e B o 2o i R o0 BEELBRAT o0 i BR e 7

(%)



Table 1 Variation of pits on the eggshell surface of Diplogonoporus species

Specimen Species Locality Size of Pits
DW 7002 D). tetrapterus Sea Otter Alaska 1
BD 7001 D. balaenopterae Minke whale Northern Pacific H-
BD 6703 " " " +
BD 6701-2 i " i "
BD 6701-3 " " ' +
BD 6701-4 " 4 " +
BD B¥01-7 7 t 1 NER
BD 7201 " 174 " ++
D 21262 H Dog Alaska Hr
DWR 552 I Humpback whale +
BD 6702 " Blue whale California +H
BD 6900 " Sei whale Antarctic Sea +
BD 6905-9 i ” i +
BD 6922-3 " 1 H H
BD 692i-1 " " " + ~H
BD 6919-1 " " " 4o~
BD 8908-6 " " " -
HDZ 6702 D. grandis Man Shizuoka -
HDZ $701 ” " Aichi ++
HDZ 7005 " " Osaka H-
HDZ 5707 i " Hiroshima H~ i
HDS 6802 " # Tottori o~
HDS 7304 1 " Tottori +
HDZ 6708 4 i Ehime + e~
HDZ 6711 " 4 Kumamoto A~
HDZ 5001 ” " Kagoshima + e~
HDZ 7401 " " Kagoshima +

Tahle 2 Variation of pits on the eggshell
surface of I), pacificum from fur seals

No. Specimen Size of pits

1 CDP 7001 =
2 CDP 6901-4 _——~ 4+
3 CDP 8901-5 + o~ 4t
4 CDP 5901-6 4+ o~
5 CDP 8901-3 + ~ H# (in sections)

6 CDP 6301-2

|
t

4# {in sections)

PRRETREMCE-L O, fho Lo, ik s g
Yy opits fp KOO ES B,

D. dendriticum @ WBERL63x 44 (Plate 5-1), D.
ditremmum O BIMIE3 x40 (Plate 5-2) WK & & T,
THE E DI D. latum LRHRIC Z{3EC pits b ¥

oS LR bl

D. wrsi @WINITL 45 CHENI O T <31 e Th
wafe, pits BRI D BUNTE L, REA D
# (Plate 5-3) BFEL2AL FeH LN, KHs
D BENC RS SR d,

Table 3 2/ L= D. latumn 35 B{EO TP 5
BT L p M Tl fe. MfkoFREE, v
VI PEO 2R,y T ko Lk, BRA
EEF OIS L >R LETH 2T pits 25 LD
NF, SEM & (Plate 5-6) TLYBARmBHBEH
fo. fO18RIEGT MM, Wk E kT
RIS BV, LR LEERIE SEM &
THEmA pits SR, LaL, U E00TER
i pits DABRBLOLE, 2ol EHLALND
DBRBY, YELOBEREND, Bk ZoTEMRL

(29)
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Table 3 Density of pits on the eggshell surface of D. latum

No. Intermediate hosts Final host Density of pits
1) pike (Finland) man A -
2) " C 7 ) man B —_
3) " ( » ) " —~
4} " ¢ ) " ——
5) ? C ) man C -
6) ? {Alaska) man D —~+
7 ? C ) man E e
8) masu saimon (Japan) man F -~
9) " (G Hamster A -
10 " { n ) Dog A —~+
11) " 'S Dog B s
12) pink salmon { » ) Hamster B —~+
13} " (G " +~+
14} " { »n ) " -~
15} " Con) " —~
16} P () man G -~k
17} ? { w ) man H — e~
138} ? { n ) man T — o~
19) ? C v ) man J ==
20) ? C#) man K ——t
21) ? () man L — o~
22~35) ? ¢ n) men M~Z -

Bivic. pits DIEEIZ—E LWE, 73 2208 (Plate
5-4), 7.4 wTy R (Plate 5-5), HAMTHEHS 7
P AWM LR IR, F Y T Al AR,
b MFEOHEAE L pits OREXMSFRET, B
Hi, RRHESE, fSEERcEASRELERIES LS
o7z, .

S. ertnacei @ pits X Table 4 B LU Plate 6l
FTEOICERPRE W, A« R¥EEEO S DS 7301
THIEE A YD BNz~ pits (Plate 6-1a) 3%

Table 4 Variation of pits on the eggshell
surface of S. erinacei

No. Specimen Host Sif,i:f
1 DS 7301 Dog +~4+
2 DS 7307 Dog H#H
3 DS 7306 Dog +
4 TSZ 7703 Man 4+~
5 HSS 7309 Man H
6 Iwata et al. (1968) Man +

{30)

WAL, EhiKRATRROKE pits (Plate 6-1b)
LIEL D, DS 7307T KB pits AL (Plate 6-33
L, DS 7306Ct: /N pits 2340 (Plate 6-4) Z ik
BT THoI. b rREmAgTh HSS T300TIEA
IR (Plate 6-2b), MRk (Plate 6-2a) & & KM
pits B BHAT. LaL, HSZ 770345 X P fmE S
(1968) W#R4% Lz kO FEPIGHC A GLD pits (37
~H (Plate 6-5, 6) Tz L3RS b,
Table 5i75R U D. latum LRESGMED T B,
44> MEMEFIA2.5~ 4 & BwWiZ T, KE
Tk DGR 46 ~48y LR E v (Plate 7-a) © &M%
BT, S LORLETH~FE O pis (Plate
7-¢) B EN, TRk (Plate 7-b) TL EHED D
e TEL LAL, W - AHE Noo 1~No. 3
T & A YO BITZNERE T pits B ED BN,
D. yonagoense Tix pits O AR IS £ FE
iv, SEM {&T1 pits OE-0/ v BIPL fgsh
fo. Eic pits OKESER—TFEANO BN FEEL
BALIT TR, L OEFRcA LR KY pits
PEZEEINAEY - BT No. 3 H{Ens D. latum
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Table 5 Variation of pits on the eggshell surface of Diphyllobothrinm species
other than D. latum from man in Japan

. . . Pits

Spucie (Sposimen) Gy Srel Thmpy
D, sp. (Koga-Okamura Type) No. 1 (HLZ 6702) Fukuoka 68X 48 3 ~4 +~4 e~
D. sp. {Koga-Okamura Type) No. 2 (HLZ 7301) Kumamoto 65x48 3 ~4 Rt R 1
D. sp. (Koga-Okamura Type) No. 3 (HLS 6301) Tottori 62x 46 2.5~3 Rt s ol o
D, yonagoensis (HLS 7703) Tottori 61 %48 3 ~4 ~H  +~H
D. cameroni (HLZ 7001) Fakuoka 51x40 1 ~2 1 H
D. pacificum (HLZ 7702) Okinawa 50x 38 1.5~2.5 + -~ H

2Bl pits DEN BIIOLOE T, BEOHN
Pl REBRA LN D, latem CHEELTI
O MEIEE TS D. cameroni, D. pacificum © A
Tk pits WM BAT (Plate 7-4) TH-o7z. SEM
i L Jei gk el U 7S, BERGRCRI oM Lo
13 ¥ pits IZIEWD, D. pacificum @ pits (TN L0
Mo,

% & OHFEERECR WINH RSO RISEEC Fo4y pits A3
Mgt E. Lkl D. fuhrmanni, & beA Fitk
o D. paafcmn, fRFFED Diplo. balaenopterae i1

R CIL pits WA BRT, ST HDORH

&E{TZJ)D, Hie D, latum 2 D, owrsi oG
pits 1TECEE, PEHEL LI LT E L2
7.

H B

lﬁgﬁf&ﬁf]—@ pits MK E X RLED B i TED
SEM izte~-C, MHICid pits (o> 28mo FHEEY
ileak- rt;wb:;.‘.,rhm 5. L Lk&&ELELIZEBWHOE
e A i ds HIRAE, pits DIRELPETEL. Ficihiz
I/VZ’%IHV\;}LE:E D. latum O Z L0 pits ¥ GEE

HizrTad, cilEcE 20 TEEo LD

TE?. biRg Lo w AR o

Hilliard (1972} 13 D. alascense, D. cordatum, D.
lanceolatum, Diplo. balaenopterae, Diplo. tetrapt-
erus, Pyramicocephalus phocarum 1t ¥ OiffiRgo K
BITHE pits BT I L, D. latum & D,
dendriticom OIEMRFMIC T L Hw pits DA E
s hiEo SEM §aiRL, kil : Wkilic R
b OREOEWEIBH LT A%, ThBhOmEEN
RT, EEZERIZ>W T IR BTV,

o T A R — T AR T & i o 7o RO

5%, Diplo. tetrapterus, Pyramicocephalus sp., D.
alascense TR TRKEO pits ¢ Hilliard (1972) o
FRLTWS SEM {#k Kk, WL HEEREL
TOERBRH BN, D, wsi, D. dendriticum, D,
ditremum TChH AT L OTERIIEND LR 2 72
2, D. latum LERECIIEPIEL, pits Eofk
FELEWS, EidHLoEL & SEM Th3hiz
B HNB T HUbO pits BIFET 5 BEETH D, X
Blic X 2 HER & Ao B RE T pits D bR B
it & ARSI R Rl & hde.

D. macroovatum, D. fuhrmanni © 2ZFHIC 5w
TS bR Ln, i X s8R, R
ERICOEIIIE LA ER R0l Fie, T
Edy pits @k &1 Hilliard (1972) @ /L L O
B L CABTHBRE, bokdb #< AH pits &L
Nz D. fuhrmannd THYRSETHED 5 5 BEETHK
L 2B R T & .

Yamane ez al. (1976) #75 U 7z Diplo. balaeno-
pterae DT {IRE W pits \ZHA~TAHE - #igk (1970),
Yamane et al. (1976) OIELTWD Diplo. grandis
7 pits ML D KEND, FHHOMBTL BHOK
AERO A E <, MR AR pits b
BEEh A B, szlo grandis RIS Tl it
EhE <, BINC LR 0PIl 53 nho
REFH BN DO, FEIFRICOIFENILIT ok
WhSLIA B ofe m &, RR AR OO T 5 I
RHREZ D D BRMEMER S B, IS O B4
R~ pits Toh-oledd, 7 F A HPEA 2484
Plo XS I ABEID pits B&LIL, BHLES )
B pits #EEEL TS Hilliard (1972) DO BIFA S LA
RFLEMER EOb 0D LT, BREORWLEST
TOXIRTEPECI DI BT b ELGRS. Enic
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pits DA vvRERO & il Afkf (HDZ 6702) o4 0
7 UFHEN (BD 6906-6), D. latum FREE DTS
BB pits DR BNV by 7 P FHER(DWR 552)
I EDTEET I, BEESFLThoTLEED
BAROHIIE A RSB L LERL TS,

S. erinacei O 4 ZFFEMZOWTHEFF L (19722 1
0.1~1.0p ©RE pits DT 5 B101%, Yamane e al.
(1976313 2 NI pits ASTEIEA R 75T 5 e
? SEM {#EFLTWS, B, JSHhiE Lo D
pacificum OFRICIT 5 AEFO KT pits 1%, FH
& (1972b) oS-z BiF s AEREOMINc A B S,
AR RIS EE RO 5 2K MO pits EiTK
F M. MMRIZE S R ERL BB BEHDL
(1972b) o L#c SEM &St/ MEGTHRcH Y, =
BLEMRIPCEAAVLOTHAS. T<Eh T & 3
A, FHELZOL D RMINET 0 D, latwm O HE
EREFLTWS. Hdgs (198L) X S. erinacel D4 X
FIASFEM L A 2RO MEBCHE pits 12 WAt
HBIDERATWED, Tk Aoy S
erinacei DAERNOHNWETL D, pacificcon OF

b A RO BT LI bV, COBEITR
F—FERMNO DT LERSKE, Mk X>T

b pits O D —ELAWILSRH 5O T
THHERDHS.

Table 3R U D. latum OLPNE BEH, e
X, MEEEMIT D, dendriticum, D. ditremum,
D owrsi B Y LIRS L a Wit D P nIigcdhy, =
Db EARE D latem OEROFIFH L5,
1981) 1346 LT THh-oiz. oy, Table 527K
LicKBloniizii o L @E o RkE 2T D.
latum LXERT &0 Diplo. balaenopterae, Diplo.
grandis, Diplo. tetrapterus, D. macroovalum, D.
Suhrmanni, D. alascense 75 ¥ O YFEEfEo ML W8
MICEMT 5z LREHETH . El, Zhbohdy
ik, BREREWE, Sch~PhEl pits @ & 5
#vd Diple. grandis, Diplo, balacnopterae TZEHELL
TEUR 7 pits BERHBRDSATH PRI LT PS I

REICER, zh b oicigs (977 B LY Ya-
mane et al. (1981) SEHEMZ S D. latin L Pin s
HIEH T H B 2 2 HALMILTHWEY, D cam-
eroni (HIEER, 1978), D. pacificenn (JfE5, 1982)
D NGRS S5 BT/ BT, BERAR BT
~CRBID pits BEFEL, WHEREE LTo I &<
(3 Chote.

A4z 35 D, latwm T 2EMNI Bno 8
M B HE, H{hb+r - v A0EEEN S0
e, ACIE, bEERTICHWE ER TS Ll 3
Bifr pits DA LRSS PHERRILTAC W HA (UL X
UGS s s EAlTh s, £, Zhbi
BROEEC Lo T D. latum k BTS00
Fitcdd o b, 2FERNE W H R CERE
fuilisfe > Diphyllohothrium [B4e 0o IRHYA O fEER
REN T ETTEMY D 5.
(Yamane ef al., 1981) @ BEET #EARKH T hiuiE 4310
FTBI N BT DA, EERE Ar S
EREEHEM B D D, latum, D. wrsi, D. dendri-
picum Tr EOBRAGEE X XATELOC, JHHmMED
TR 7o LT pits 258 B 4
'8‘-‘(’, REZ, SHROIIS K YA L R 8EiT

y HGE AR U HRER OB E TR 2 L E LT,
fﬁ*iﬁck?ﬂ]’_”ﬁ'é BB T T IRIEOREERE 72T
A DRI S,

Hilliard (1972) & $7R TR & WFFERED 2Rz,
Jpig s b opits OIFELEE OIHE, Tl kil ths
Spirometra mansonoides ¢ pits 7 WHO HIEYTH
BrEREEDWTRELTNS, Lbl, HATRH
AL DIEEMO LIHT, SOy RTDERL, IO
ILE MY D, latum WZIEV BEUERO 2 B S
BT Thoke s, fFE Lo P, R
KESLIROIEEN D, lamwm E LMy D,
dallice S Piramicocephalus sp. b & SHALH O T, pits
MUFRERR L TR T & v S, erinacel DL SH1ET,
pits ORI L FEL OBRLMHERBLELRLHS. &
BT AR TH LRSI E D. latum L% T3
> TR IO E X LR, pits OffEOENIZ,
PO S EROR S SIS U CIRERRT
Ha L3 a5 AbhhD.

-+ iz D. yenagoense

RS I SRR O G & SN R & R
St oz L, kMo FRYE & MEREMEOAHE &
DR R L L.

WIAKFLED 5 B D, latum, D. dendriticum, D. ursi,
D. ditremum © BIHETT-2C IpEEN 244 pits 35F
RS, k&l SEM {fegiid g vy e EL
TS EmWME b OB L B BRETH oM. £
OMRERE LR D lawm ¢, Z0EFRIZoNW
CHIRRfEEE, L, RETEOHEEWC L EREEREAY
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B oahliholk. 3) AHPE— - MEUPRER - WIEL - PR W
HHERRD D B D, alascense, D. fuhrmanni, D. T (1981) = 3 fff{f{zL’)‘I{Lﬂli m AW T

e gs. & 302 #), 73

macroovatum, Diple. balaenopterae, Diplo. tetrap- 4) TEE— - BT - B - 6

terus TIE BEES EL,  Pyramicocephalus sp., D. (19722) : EFTFEBGEOMER (82), % L%

datliae, D, pactficem TILENEOIZ E i Pl cH- M oHE—8 vy LHEAL sz!w[[o-

2. EROO pits BAEHLORLIENLOE T H bothrium mansoni. [E%: v, 80, A-
241~A.-242,

5 s T Hl * _ . N . .
7Y OIR EJ:%—)O: 7", Zd J“ai pits ‘Cm") kj),, 5) HWHHE— EN—15 - Fernan Mirranda¢1972h)
T L TNE & R o BT b AL oo 400 {5 el EFUTHEUGEOER B4). FEGLIEOH
T&ic. D. pacificum, Diplo. balaenopterae, Diplo. W10, Diphyllobothrinm pacificum. B4
grandis TIEEE £ OMIER O L5 15T i A 80, A-245-A-246.

6) ArdbEE-— - flikai—  (1970) : BT ol
B (5). T Hzul kO o Bk (l) }\Hﬁﬂl"lﬁ’%ﬂi
Diplogonoporus grandis. D&, 73,

T, BEESFRROBEDHWIETE pits DRk
KLUk ERERAA LN, ¥k 2hthsdd

pits DA BIFZTomELES Sk, A-87-A-88.
o & M & e Dd)lwuobodmm PP 7 ﬁ%mm&-@mﬂmﬁ«f@:&:%‘f:v\ 169 91 3 7 (1968) :
Y YRGS ORI O A B BNE
Ll WAE, D, yonagoense fr ¥ IR EIv by 2= 21, 152-158.
AR 2 BT E S pits BIEEL, D. cameroni, 8) e W AR ERE - RERM- - W S
D. pacificum i ¥ EBE N0 0 ABImIPzZE L iz FEAT (1982a) « il « Mgk i) -:melﬁm 2
KECHER e pits iR G, SEURLTC 2T, RTUREE 53, 550-554.

9) WiE W - ]‘IFHIH% B ‘.’F\fw — o RESER -

BRBED D B, 8. erinacei (25T $A BRI - (Fdrese - L= (1982h) ¢ KE
pits AN OIS, MIEENAELE L CHOTLE ‘-T-?"UTuéL FAET O ARz B SR, Wam
TARE L, KESSWER—E L0, S O ‘
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MORPHOLOGICAL COMPARISON OF EGGS BETWEEN
MARINE SPECIES AND FRESH-WATER SPECIES
IN DIPHYLLOBOTHRIID CESTODES

Joir MAEJIMA, SEnci YAZAKI, Sour FUKUMOTO
AND HaJIME KAMO
{(Department of Medical Zoology, Tottori University School
of Medicine, Yonago City, Japan)

Morphological characters of eggshell— pits on surface and thickness as well as size — were
observed with light and scanning electron microscopy on some marine and fresh-water species of
diphyliobothriids.

Among fresh-water species observed D. latum, D. dendriticum, D. ditremum and D. wrsi
had rather large, thin eggshells with small, shallow pits, which were hardly seen, sometimes
lacking, througlh SEM or immersion lens of light microscopy. These characters were commonly
observed in every eggshells of D. latwm from various localities and different final or intermediate
hosts.

As only one exception among fresh-water species Spirometra erinacei had eggshells with
rather remarkable pits on surfaces, though they showed wide range of variety in size and shape,
and density.

Among marine species observed, egps of D. alascense, D. fuhrmanni, D. macroovatum,
Dipla. tetrapterus had very thick shells, while those of Pyramicocephalus sp., and D. dalliac had
somewhat thick shells. In all these species deep pits were recognizable, despite of fairly wide range
of variety in sizes, on fragmentally broken eggshells with higher magnification of light microscopy.
In case of Diplo. balacnopterae, Diplo. grandis, with thick eggshells, and D. pacificum with
glightly thick shells, pits on eggshell surfaces showed more wider range of variety in sizes, some-
times lacking pits in a few individuals.

Among marine species from human cases, D. sp. (Koga-Okamura type) and D. yonagoense
had large and thick eggshells, while D. cameroni and D, pacificm had small and slightly thick
eggshells. Pits on eggshell surfaces were small and shallow in the formers, while they were large
and deep in the latters.

In conclusion it was suggested that the thickness of eggshells, pits on eggshell surfaces and

width as well as length of egg must be adopted as differential criteria in eggs of diphyllobothriids.
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Explanation of Plates

Whole egg (a, ®400; Scale 104) and eggshell surface of Diplo. tetrapterus (1) and Diplo.
balaenopterae from humpback whale (2), from domestic dog {3) through immersion lens (b,
x1,000; Scale 54).

Eggshell surface of Diplo. balaenopterae from sei whales (1: specimen BD 6905, 3: BD
6902-6), from minke whale (2: BD 8701-4) and Diplo. grandis (4: HDZ 6711, 5:
HDZ 7401) through immersion lens (a, X1.000; Scale 5z) and through scanning electron
microscopy {b, Scale 5x).

Whole egg (a, x400; Scale 10 and eggshell surface of Pyramicocephaius sp. (1), D.
alascense (2} and D. pacificum (3: CDP 6901-4, 4: CDP 6%01-5, 5-6: CDP 7001)
through immersion lens (b, xX1,000; Secale 10g).

Whole egg {a, X400; Scale 10x) and eggshell surface of D. dalliae (1), D. fuhrmanni (2)
and D. macroovatum (3) through scanning electron microscopy (b, Scale 5) and through
immersion lens (¢, %1,000; Scale 5x).

Whole egg (a, x400; Scale 10#) and eggshell surface of D. dendriticum (1), D. ditremum
(2), D. wrsi (3), D. latum from man in Alaska {4}, D. latem from man in Finland (5) and
from golden hamster infected with plerocercoid from masu salmon (6) through immersion
lens (b, X1,000; Seale 5z} and through scanning electron microscopy (c).

Eggshel} surface (2a, %400 and 1, 2b, 3-6, x1,000; scale 54) of S. erinacei (1: DS 7301
from dog (a: usual from, b: rare from), 2: HSS 7300 from man, 3: DS 7307 from
dog, 4: D3 7306 from dog, 5: HSZ 7703 from man and 6: from man [Iwata et al.,
19681).

Whole egg (a, X400; Scale 10¢) and eggshell surface (b, x400; Scale 102 and ¢, x1,000;
Scale 51) of Diphyllobothriwm species different from D. latum from man in Japan (Koga-
Okamura type No. 1, 2: Koga-Okamura type No. 2, 3: D. yonagoense and 4: D. paci-
Jicum).
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