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20T, MES (1971) i3, BALERHOWRTH
3 AbHEE ORI X OVEIRIRO &)1 EH AT &
N7zt v vy D5 O/NEHLRFESRBEO 1EERHL
Te. B, ZOKHMOMEHE ITOWT, MEDL (1971)
1%, PER»LHEINTWSHEEMILEMMEFEMED Di-
phyllobothrium stemmacephalum Cobbold, 1858 =
D. fuhrmanni Hsiti, 1935128 biTIDRERIEH 2
TR, EESAKEWZ L, FRESEMMICRENWS
L, BIUVHIIVERTH D Z L ERCEFERERELD
h, BHEOP T ERC —H TN AYUdbine
L, Diphyllobothrium sp. & LT Lz,

Z 0%, KD (1976) 1%, AARULT OWEEMILEED
DRELNIHESFIELERFTLT, HETHRONDIWEE
THELEM A D BEEL R Y —ED SFEAET R L
2, EBIZ, ZOaAL TV P IREBONTIINR—
VU T EBTD a3y 2 Y5 (Eschrichtius gibbo-
sus) DINB» B/ LN Diphyllobothrium macro-
ovatum Jurakhno, 1973 L[F—FETH B Z L 2 FEEL,
4L LT IRIPRERSE | 2488 L7 (%5, 1980).

EHEDLIZ, ZOFBROTFERIEANT, Jilicksi)
ZRFEFERLOBE L, FHEEHD copepoda 233 5 &%
PEBEITOTNDED, AL TIE, HIFOREF IR
& coracidium DFLRIICOWTIRRS.

HHE LU FE
EBCH = D. macroovatum O HINI, #EEEH

(1969) L &h)IIEH (1970) kBT Ehicat vy s
Y5 (Balaenoptera acutorostrata) D/NEH HLEERL

*NFERKEFERFEHE
T BRA¥EXHESHMFERE

T BEDORBEFEALODIBEL 2D Th S,
HBIPEE®E D medium 21X, AL#K (Aquamarin,
WHE 1.010~1.012) L/kEKREHW, BEXIBCBIV
25~27C T Lz, HIPREER 0L, S (1972)
DHFBEZIAECTITo%k. B, 62U R 2EED
medium #70ml ZZhZNPD Y ¥ —LRIZANRTE
&, ZORIZTFEAP LR L-HIFZED T, BE18
CRLU25~27C (IHEHBN) TEZhThIEMEEL
7. Fiz, medium O 2 BiX, BEHIC EITOBER
o7 H LV medium 25 L7z, Zh b o B,
FERBRLATE D> D 24RE R ICEMSE T TR E ORI 2 8

BLTit&ELk.

w R

1. ATHKPIZBIT 5 BIIORE &R

ATk, REEIBC THi% LM, 3#BAIAE
4 H BIiC IR0 IIBAET, IRk OS89 % Bb
¥3EHLHHOHBI B bz (Fig. 3). HEH
Wtk 6 B HOMIPTIE, MERPEE LK coracidium
OEBPIKTSER Lictg e LT b, BEOHEIC
FNES bl (Fig. 5). ZOE D, IFRA O
coracidium IXHFEFAKORBL L biT, FOHEHAEEK
FICHWLTHELEY, 6 H~8 HH®D coracidium iX
Z DHEPWRNEF Y BB Lz (Figs. 5, 6, 7).
IEELA% 8 H B DBIITIE, IFBAICTER Sh co-
racidium % BAMEET T BIEHIC, coracidium DK
ERDDEILDL DO, KED coracidium 1T 553
BRAAT 9 ~10H ORICHME - #EH L7z (Table 1).

LB D coracidium X, FEROMELENH L THEH
BEEL, EfELAD S medium FEFERITHEK L.
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Table 1 Comparison of embryonation time of the eggs of pseudophyllidean
cestodes reported by various authors

Embryonation time

Species Temp. (C) (days) Authors
D. latum 28—30 Several months Schauinsland (1886)
" ” ” Leuckart (1886)
” ” 14—21 Eguchi (1926)
" 26—28 7 Vogel (1929)
" 28 6 Vergeer (1936)
" 18—20 8— 9 Guttowa (1961)
" 17—20 10—14 Ohshima et al. (1977)
D. mansoni Room temp. (summer) 12—14 Kobayashi (1930)
S. mansonoides 25—27 10 Mueller (1959)
" 22—26 14 Beaver et al. (1964)
D. dendriticum 20 6— 8 —
D. ditremum ” 9
D. lanceolatum* ” 12—18
D. ursi " 14—19
D. dalliae " B 719 8 Hilliard (1960)
D. alascense ” 10
P. phocarum* ” 9—12
S. solidus 1 14—16
D. osmeri 1" 11 —
D. grandis* 7 2527 4—5 Kamo et al. (1972)
D. balaenopterae* —!
D. macroovatum* 18 8—10 —
” T 25—27 non-hatching— Present authors

* No eggs hatched in fresh water.

t No eggs hatched in sea-water as well as in fresh water.

B ILREED coracidium TiX, Z DEBEIMUICHEEIE I B
g23h, BEONEITIZASZHAKICED bhiz (Fig.
8). WMk 3 HHIZRITS coracidium 10fEE (4R
BAR) OFIPALFRIEE, MEED SMEH 56.7~64.8
pm (F#560.54m) T (Table 2), HfkizERFH45.9
pm, AEREYI7.8um, #IIFEELL.2~14.7pm THD
7z.

—%, REE25~27C T L BN, JRkAIC co-
racidium DHREZED S E TR BERLIZY, B
ZBIEHI4A BI2ESTH, /%8 coracidium DL -
BRI AN, 20, coracidium IR EMEHIE
L.

2. KK IzB T B HIFORE L bR

JKEKE, BEFI8C THEE Lo ML, HrBHsAH 6

(46)

HBIZ, JFERNIC coracidium DOEFEIANZIESER L T,
HEDONEIIZOHBEN»ED bhic (Fig. 13). 0
#%, 8 HE ¥ TixnndodkPickiT s BIpL RkIC,
RN D coracidium (IEFAZEFEEFE R LD, Zh
VBRI R T OEITHFED b$, coracidium Dk
e AbhEhok. Bib, HEEEG% 9 BEOHIE
TiE, ETRET/IHEEFVICHE L T v = coracidium
S, FOHIOhREMITICEOfIE LR L (Fig. 15),
FRBB%11H 2B L7 coracidium TiX, ZOEE
BREFIT/NEL L BEHAP»ED bhic (Fig. 16). &b
12, HEBLAKI8H HOMIFTIE, coracidium DR
VEEIN, £k, HEMAH%20H B OBIITI, IRk
D coracidium AMEZMAIOIPRRICHET SMBICET
HELT, Z0%, IRMEEKBTHREETLT, K



Table 2 Comparison of diameter (in microns)
of the coracidia of pseudophyllidean cestodes
reported by various authors

Diameter
Species of embryo- Authors
phore

D. latum 42—55 JRaonsi:rlfi(fgw)
4 28—32 Eguchi (1926)
" 40—50 Essex (1927)
" 21—32 Vogel (1929)
" 35x45 Vergeer (1936)

D. mansoni 41 x 44 Kobayashi (1930)

D. dendriticum 38x42 —

D. ditremum 28 x 32

D. cordatum* 41

D. lanceolatum* 42

D. ursi 47

D. dalliae 48 Hilliard (1960)

D. alascense 36 x 40

P. phocarum* 36

S. solidus 40 x 47

D. osmeri 40 —

D. grandis* - Kamo et al.

D. balaenopterae*— 6065 (1972)

D. macroovatum* 57—65 Present authors

*

No eggs hatched in fresh water.

45y D coracidium (T HEE L7z (Figs. 17, 18).

—J, BEE25~27C THiE Lo B, ATl ok
IZR1T B mIFE R IERE BB AR LA, HRM%
#%23H HE TOBIE TIX, coracidium DFMLITEL R
» o noT.

£ =®

Diphyllobothrium J&ZHDOIHICE T 2 EFRIRIC
BLTix, Table 1isRF<, ThETIZS D. la-
tum FIZUHLELTEELDBEHICOWTHREINT
W3, D. macroovatum ODIFHICR T IR EF OE
I, ZOREVEAOLOTHS.

Diphyllobothrium JB&HBEDOREBHLFEEHETH D D.
latum BIPORFEFICE S 5 HEIZO>WTiE, MEHIC
IoThiVoERVEALRS. Lo (1926) 1%, AR
% D. latum DOBRIFPRAF T IHRBEE £5T2E0
12, WAKPTLRE LT coracidium 23k - HEHT 3
Z L EREBMICEERAL, D. latum OF2HEEE LT
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B RBH K L WK OWmAIRICELFELAEETH S Z
LIFRTARRE BE LTwD. £, KE-AJI
(1977) BXUOKES (1977) 1%, AATE b2 bEH
L<E7% D. latum DFERNIP ZHWT, BES5~30
C CHRERPRATFEE, coracidium DOFLICIFE
e ML, REELT~20C T10~ 14 H 235 b BAF
ThHY, LA (1926) 1 X BiEEE28~30C T14~21H &
BEFHET S LIBT3 (Tablel). BAEED D,
latum B W IR BICZ D L ) RERBHADID
Z X, BAPE D. latum DERHRFTOLEN: & REE
U THRUBRIE.

D. macroovatum OBINZ, KEAP CTHE (RE
18C) T2 &, HEMMES HH X TRIBKF THED
HERL FRRIC, SEEESRBEE LR LY, ThUE
IR OBITREAMEZ Y, coracidium I HIKER
- BifE L T, KiliZkep Tid coracidium DL A
bhishoiz. D. macroovatum O HIFHAKS TR
BEEE) TERVDOWEE, ZDFKBICLE D THANRHA
ROBEHRTHY, ZOEERNEE L HARICOHRAE
BARERBEZ T TEEA TV b0 LHERISHS.
%7z, Tables 1, 2R LFBMAFLAOHT, D.
cordatum, D. lanceolatum, P. phocarum B X D.
grandis 3 5VME D. balaenopterae EDOFEEIX, W
NbZD coracidium MHAP T LAV ERES
hTns., ZhbDHF, FLLTIVIRTF IV
LOWEWLBYEFERTDH Y, YROZ Lhrbahic
WA, D. macroovatum bEH T b DS BITHE:
BHKEERRETH D LEDbIhS.

ke (JREEIBC) THfE L7z D. macroovatum O
BIFTIX, coracidium BFLSERHIMLTL 5L, HIFO
R, H/NEFVICED (IEE BEIL T Ric £5
5, AGEKH (EEF18C) THi LA, 5%
$h1% 8 H B £ T kP OBE & FfRIZ, coracidium
3NEF ) CBEIT 52, ORI EEHIIC
FTHIBLT, H#EICIT coracidium I3FEHE - HifiE L
T-. ZOBGuE, ES (1972) 12k 3 D. grandis %
B D. balaenopterae DIPHITR T BB H ERIC
BWTHBESh TR Y, WKSEERED D. macro-
ovatum 7% £ TiX coracidium 233 5 RE DRI E
T 5 LRWKRTREFEREL DD LEbR B,
JRZEN D coracidium IZH BB Zh b—HEH DAL BB E)
DEHIZONT, ZOHMITHATHS. LirL, Ik
P coracidium D Z 9 L7=EBBEN, fhORTFEELED
SR FBERICSWC BRSNS biE, TORFE

(47)
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PPzt 3 % medium DO - AEE HNFT S HAE Lin
Zh bz,

D. macroovatum HIFOHEKF 128 1T 5 HEREIAE
coracidium DL E CIZE L A3k, REI8C TK
ZHDOLDNR I ~10H ThHoe. ZDHEIE, Table 1
R TEROAEEAEEOLOLHEBL TH 3 &,
Guttowa (1961) 12X % D. latum DOEE18~20C T
8 ~ 9 H, Hilliard (1960) £ X% D. ditremum 020
C T9H, D. alascense ® 100 (20C) ¥ X UHE/KIK
HEHE P. phocarum O 20C T9~12H 7/ EiZiElL
w3, EBEHIZ, ZOERIZBWT D. macroova-
tum BYRORREE ICFRER BEMAL HREIC R L
FTEAEPOLD, ZTORINIEE25~27TC LN IR
BEVWRERGT TR EEEZ £9T52 L8 TE T,
coracidium DLIZEZ bisdofc. ZDZ L, T
DEBORIICHBESNIBEETHZ2 7797, &
EOEXETHE AL TV 7TV, wFhbibkEERo®m
YkIRE Xl BAFEELL, aAT VIV TIRONTH
EHICT Y 2— v Y URIBER TR v 7 RAKE
RERL, BASEHCBWT b E~Eic3EEgcm-o
CEWET AR Y, HERRIEEMERIC £8 55 (A,
1965) ZLxEX DL, ZOLEOIICE T IIEE
B L U TR OWKVEARAIRORM: R OB b iz
V. ZOEPEZETIE, 2D D. macroovatum I{L
0 (1926), Vogel (1929) 3 XU* Vergeer (1936) 7z
Lizk 3 D. latum, Mueller (1959) 2k 5 S. ma-
nsonoides, VIO HEDS (1972) 12X 5 D. grandis
B D. balaenopterae 7z £ LIZHA LN R 2T
AR E L OBELEAONS.

Smyth (1969) 2 &5 &, HEFBEOKIIZET S
A, FCEEDRETIERICE>TEAZThIFR
ThHhdLHEShTWS.

HIIDEFEE LIRE L OBRICOVWTIE, RRROIRTE
FICTHEZBEREOKRNGED T, & DIZHMABIE
ERPLETHS.

ZIFHLMIH coracidium DRI % HRPTHHE I
¥, Hilliard (1960) 2’#&E L TW5B X H1Z, 5% me-
dium DEFBEDEILAHEIZ X > T coracidium DfFE
ERRRHZLEEETILNENDD. D. macroova-
tum DO coracidium @ ¥gEAkHizBIiF 3 K& X3,
%3 BREDL DI OWTHBFI L 7ER, BERDOI
#&7356.7~64.8um (¥ 60.5um) TH-o7c (Table
2). Hilliard (1960) DfgfET2m<, T DOERICH
Wiz B I3 medium (AT #¥E/K, Aquamarin, HE

1.010~1.012) %%, BLTZD&EHED coracidium NDIE
HRREEERLEPBEPCOVWTRETFORZELH S
A, D. macroovatum D¥A, Wb - FH L7z cora-
cidium {¥ FFE D medium T, §b# 4 BRI bAERE
Lz eEx25L, ZOERIZHV- medium D
BFEEN D. macroovatum @ coracidium IZ & 2T,
FREEREY L medium ThB LizEzIZL VW, Z
DZLESFBEEND, D. macroovatum @ co-
racidium DFHAE® BER O WFELKEHEBE Oz L —IE
WL THB L, Table 21RT L, TOERIIESR
DR TIIFEIKREW D. grandis 5WE D. balae-
nopterae @ coracidium N K&E X (s, 1972) i
RFEEDETH 5.

¥&

AT ER DL B (1965) & RrikIRgs)l|
i (1970) i Ak FEhic a4 v 7Y 5 (Balae-
nopterae acutorostrata) DI/NFH HERER L7z Diphyl-
lobothrium macroovatum Jurakhno, 1973 (KIRZIEH
%) OIINCRIT ZEBEFERREZFD THEL, Tid
DRRAE % Fiz.

1) HIFOEFEE R IV coracidium DILIZIFTE
EBRH medium ¥, AT#EK (Aquamarin, HE1.010
~1.012), BEF18C TH o723, /KA Tix coraci-
dium HRETO HEHFZ H0N50R LT3 bO2x
{, R®MNT coracidium IZFHF L 7=.

2) coracidium ORMLIZES 3 A¥ix, ALK,
{REE18C THIREIAH 8 ~10H ThHo7ds, REE25~27
C Tl coracidium DL S hro7z.

3) i L7 coracidium 1%, AT #g/ksh, EBEE18C
T4 HM&ERFELE.

£
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EXPERIMENTAL STUDIES ON THE DEVELOPMENT OF DIPHYL-
LOBOTHRIUM MACROOVATUM JURAKHNO, 1973 FROM THE
MINKE WHALE, BALAENOPTERA ACUTOROSTRATA
I. EMBRYONATION AND HATCHING OF THE EGGS

Ryo HATSUSHIKA
(Department of Parasitology, Kawasaki Medical School,
Kurashiki City 701-01, Japan)
Joj1 MAEJIMA AND HajIME KAMO
(Department of Medical Zoology, Tottori University, School
of Medicine, Yonago City 683, Japan)

Embryonic development of the eggs of Diphyllobothrium macroovatum Jurakhno, 1973

from the minke whale, Balaenoptera acutorostrata was observed for the first time.

results were briefly summarized as follows :

1) The most successful results were obtained in the artificial sea-water (Aquamarin,

specific gravity 1.010 to 1.012) at 18 C, and eggs in the tap water embryonated but did not

hatch at the same temperature.

2) The majority of eggs began to liberate coracidia on 8 to 10 days after incubation in

the artificial sea-water at 18 C, but no eggs in the same medium hatched coracidia at 25 to

27C.

3) The liberated coracidia survived at least for 4 days in the artificial sea-water at 18 C.
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Explanation of Figures

Figs. 1-9.Eggs of Diphyllobothrium macroovatum from Balacnoptera acutorostrata, in-

Fig.
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cubated in sea-water at 18 C. (Scale=0.04mm)

Egg just removed from the uteri.

Two days after incubation.

Four days after incubation. Arrow indicates the cleavage of egg-cell.
Five days after incubation.

Six days after incubation. Arrow indicates the embryonic hooks.
Seven days after incubation.

Eight days after incubation.

Liberated coracidium immediately after hatching.

Liberated coracidium three days after hatching.

. Eggs of Diphyllobothrium macroovatum from Balaenoptera acutorostrata, incu-

bated in tap water at 18 C. (Scale=0.04mm)

Egg just removed from the uteri.

Two days after incubation.

Four days after incubation.

Six days after incubation. Arrow indicates the embryonic hooks.

Eight days after incubation.

Nine days after incubation.

Eleven days after incubation.

Eighteen days after incubation.

Twenty days after incubation, showing degeneration of the coracidium.
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