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DOREBFICETIMEDOT CHMRBELZITOTWS. #
BEFLEBEHCIBWTRASYITLNL S r LIS
FizbloTogia#licitm L TR b 2HEETH
5.
SEINFE TRV TAEBICBESh, Kh2iEkT 5
25 Y Y MENTEOETHR &I (i) i<
Wit E 7 LTREL TW 5. RS % BTSRRI
BERRUEL LTHWS Z Z A&, Hilliard (1960) 3
X % Fraser (1960) i X2 TfTbh, #D#% Bylund
(1975) X, Malmberg (1956, 1970) »SREEM DR
ICBWTH WA ORI R L UIAEZEBERSEIC X 5
BEErBEC, 235V LN AA—SFRXAFTEHE
L, 3xozR—EHEIcH Z L CHMABEEFRE
{2 L7z. Bylund 13z dFHIC X > TILERIRKERTE &
w 4%&, D. latum, D. ditremum, D. dendriticum,
D. vogeli \z oW THETL, Rz HRTHE B DSy
FFMRIEREL RV OB L @& L. LrLAan
O ATAHZEFEMEE T I BB S N B 8D TEBII LR Tl
e, SIEBRT5EMOMPLEELLASZ LI
BRAN D B, EF T AEDOTHESER, Spirometra eri-
nacei, Diphyllobothrium sp. (FHH¥), D. latum
(AENEFD, D. latum (7 4 v F v KEE) Z2WTHE
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HHRBELUVFE

a5y VYL 2y LS R (Spirometra eri-
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7 vutag RE/ARICERY, RS, #EEAR
9p%23C, 8 HRHE, XA THRLSE, FLAT«
ULTL~2HER LT VYT LEHAWE.

F#5 (Hypomesus japonicus) HRDORIEEH (Di-
phyllobothrium sp. inditerminable) 1%, JL¥HE X Y AF
LizFhEENDFvetwraf FerbLzxF— (Meso-
cricetus auratus) \CJEMEEETo. RABEENO HIE
P 2 RS, MR LT X e R R OB BT E SR
REREL 7.

HAPE L EZIEES& . (Diphyllobothrium latum) 3,
9 MmO BTEE X Y B BFIEE B U 7o SRR Ef
FEANIFEZ BRI L 7.

74 v 7y FELESRHERRET v 7Y FESL S
(Esox lucius) LY zbhizcvetirad FEHAAN
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fo. DLE&®mENE, 20C, 10HRIE#E L, SflEicT #
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SEM BEADER : £35 V7 MIHEK 4C Fic
T1HBE, BEECKAE AT VYT LEERyY M
THRE, RBEFICBLE. Ebic5~6ml ODATHIEK
(F&HY/K100m], ¥EEL0.7ml, 7L 0.1g) &M%, 26C
TTLl~2ABKE, ZORBKEREREL . KEKEH
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(Figs. la~b, 2a~b). BELIcboOFITIZZh b 8
BRERET, 748, 8E1rLH B3 b L LbNR D
(Figs. 1c, 2¢). $idvhsen o8 3%t, Hoxt, H1xt
(Hilliard, 1960) & MEX. $% k3 5 &5, Taenia
Iz >WT Hall (1919) 23H 72 £ BRIZHE-> T A (Blade)
4982 (Guard), $9#5 (Handle) & L7z. SEM iZ 8113
ZHBAE O E Fig. 31057 Lic. S35 i 23
<SRRI 28R L 0TI HEE X 5 LTHL

Fig. 3 Basic morphology of hook by scanning
electron microscopy (B : blade, G: guard, N : neck
region of the handle, H : handle, Scale=0.5ym).
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RIZWFh b Vogel (1930) BRRLTW % $§D %
BB L —B LTV, BIELIRADZEOTAE
HI ISV TR 5.

<Y GRS H (Figs. 4-1~9-111) : £ fhfiictt
BLT/INETHS. KEBALO SEM BT 5 2HHMEIc
DNWTIRT 4 v T v FEILEHESLB Lk Lz (Fig.
4, Tablel). £8DLRDOFRFERIIE 3MHPREKT
F397.68+0.48um, 2 %HE6.98+0.52pm, % 1%HE
b oL b/NEL6.65£0.34pm THD. <Y L ETHE
ORI ER & b A FIBIEE L ERERE L3k
VB OT e bo. 53 XNISIEA IR L H AR L
U, $9RER LN L S REICERT 5. SO <
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V. 2T RN LS AL Y. SRRSO K O
b IO NS, F 1IN S K SHAMGFIC
FHOEFICP DN LTS, SsrEl iy
FTREHS.

F h HskDBTES B (Figs. 10-I~15-111) : = Y V34
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Fig. 4 Dimentions of the hooks in D. latum and
S. erinacei.

L, & 1xtidftic b L& v, 5 3 b3 g o ph A
WL, TORmIsEEOEMCm o TR S, i 2
MBIV FET S, $0H L HEEOSEIISE DT FHR
BECOIE T 5. $0HA L S0 H & OBERENLII Sy A
RAENWLENRIY EFICH Y, SINOIREC T 55
ENKREV. SHEOEHMO L CNIIEHTHS. H2x
DEFTEEE L B BAL L, SREEBIT— IR
Pz o TnS, L shidfhxticlk LI cH v,
AmngR o EHICe oen it LTk S,
& SR & DIERCRALIAHBE T, SR DI 2 %t
L RBRIZIR A AW,

A APE L Ei TR A (Figs. 16-1~21-111) : % 3 644
KT, F1ad2 oL b/hE v . 3 3 i3 fhfm & Rk

Table 1 Dimentions of hooks in
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SEEN I S BEL TV B, &FGIIHEE CHMN IS
P U CAERAIC . SIRSEERIE 7 0 SRR E T
igv. SN &SR~ OBITEHIL SN L S AR
LTOLTZNTHEEVY, S$FESRMICIEW S TaEIz
EFHICRET 5. o THFHOEEH AR ik LitE
DEAZET 5. ADOKRIISEDZNE Y Sz
5. Fe2RiFI b oL biEXANEERET S, SN 3 X
DHILTHOL LRV, HOREMOEILF » BiskB X
W7 4 v 7 v FEREIFEES BT HR LT, SR
IR 705, 55 1 RHI SN & 88E L OEERERALY
ARGV, SN DEIBIIBF TP 50T L Tk
5. SipEE e TREEHS. FOBERERLIVY
4 vy RELSEFEABICHEL TNETH S, $8F
HIROIFII D 2 53 & FIRRIC Heigry ey .

7 4 v 5 v NEIRERES B (Figs. 22-1~27-111) : 3
3 REAMbEHC i U T Bl R BT 5. S, SREE
R L FERRIC b2 L b X HET D, SHOEHET
F 1 HRAE & HARELERELEOF B L, $9H
DERGT ARELFHHRFEZBOLDI VI 2 BV
5. $IHOIEEOIERIIEL, $HADOEMIEEDZN K
DA S, SUREEEER O < Ut H ARRE L B TEA i
HBLCHERLONS . Hoxhiapfhke LTHI2H
WERIS 5 0%, SO F 7 BHE L FIRRIC A AEE
IEERETEE B L VIRV, SESEIEOOKM L 1D,
133 F 7 Bk R X OV H AL E RS RIC H# L T
B AR ERT D, SHOREBOMT T » kM LR
BicEv. R bmE icE a3, SRSENIIE L A
ELURDBHR BRIV

H AR PE IR 2R RS DAL ARZEBEMSE 12 X D BliE
(Figs. la~c) : &8 iduicss 3 xb, PRICE 25, &
SMNCEE 1 st ONEICEEFIT 5. RIcid g%k’ 6 AL E
THERESEWELALNRS (Figs. e, 2¢). L2 LT
NHEWTFRDOFOBEIZEL TS, £OHER

two diphyllobothriid cestodes

1st hook pair

2nd hook pair

3rd hook pair

1 1. bl 1 1. bl 1 1. bl
D. latum 10.8+0.56 4.2+0.18 11.0+0.52 4.1+0.20 11.2+1.08 4.3%0.48
(11.5-10.1) (4.4-4.0) (11.7-10.5) (4.4-3.9) (12.6-10.1) (5.0-3.9)
S. erinacel 6.7+0.34 2.9+0.38 7.0£0.52 2.6+0.26 7.7+0.48 2.8+0.15
(7.1-6.3) (3.1-2.3) (7.7-6.7) (3.0-2.4) (8.3-7.1) - (3.0-2.4)

Mean=S.E. and (range) given in p;m
I=total length of the hook l.bl=length of the
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Table 2 Dimentions of hooks in two strains of D. latum

Japan Finland
1 10.7+0.44(10.0-11.3) 11.7+0.07(10.5-12.3)
. 1.bl 4.6+0.46( 4.0- 5.3) 4.3+0.03( 4.0- 4.8)
1st hook pair
w.p 1.84+0.29( 1.5- 2.0) 1.7+0.03( 1.3- 2.3)
w.d 1.7+£0.28( 1.3- 2.0) 1.9+0.03( 1.5- 2.3)
1 12.1+0.39(11.3-12.5) 13.0+0.07(12.0-14.3)
. 1.bl 4.5+0.33( 4.0- 5.0) 4.5+0.06( 3.8- 5.3)
2nd hook pair
w.p 2.3+0.21( 2.1- 2.7) 2.5+0.04( 2.3- 3.3)
w.d 2.0£0.30( 1.6- 2.3) 1.7+0.02( 1.5- 2.0)
1 12.240.47(11.3-12.7) 13.0+0.06(12.0-13.8)
X 1.bl 5.0+0.29( 4.6- 5.3) 4.7+0.04( 4.3- 5.3)
3rd hook pair
w.p 2.8+0.24( 2.4- 3.0) 2.940.04( 2.3- 3.5)
w.d 2.0+0.19( 1.7 -2.3) 2.2+0.03( 1.8- 2.5)

Mean+S.E. and (range) given in xm

l=total length of the hook

w.p.=proximal width of the blade
Table 3 Relative dimentions of the different
hook parts in D. latum studied

Japan Finland
42. .
1st hook pair A 423 36.5
B 2.53:1 2.56: 1
37.4 34.6
2nd hook pair A
B 1.94:1 1.78: 1
41.3 36.5
3rd hook pair A
B 1.83:1 1.66: 1

A =length of blade as a percentage of total
hook length
B =length : width (proximal) ratio of the blade

% Bylund (1975) O 7 4 v 5 v FELHZFESER O 3
JUFER Ll L7 (Tables 2, 3). Zh b0 3R
R bR s h s A AL EREE B ORI 02k
RO E DT 45y RECHBLT/IENWT Ligh
BB, ElgHADREREICITZEEPKREVERZ
Y. distal width 135851, 2icBWTT74v5> F
BRI VNS, H3FBWT T4 50 FERELD
KEV. proxymal width 13 1 sHicBWTkRkE<L, &
2, 3tz WT/AE V.

HASPE IR BB BN D ) < )V R X — M T B
Ik 8% (Figs. 2a~c) : 37V ACEFIT 3
R0 REG T STERIC L B2 22 N TEBLND &

l.bl=length of the blade
w.d.=distal width of the blade

LIZRWChIMETEMSE & SEM M OEFT /Y = &
BTED. FHICBNTRICHEDOSIEG, SOMHN
~OBATEOMLEB TORMIEESh S, 1k
WTIESEE D ERINZSHE & LT DR AR AT INEE &
WL THETH B (Figs. la~c, 2a~c). SRS
I 38 b 2 BRER b B BImRIc B bh s (Figs.
2b, 2c¢).

z =B

ZITHR MBE O RL BRI TARRRE R 0T, SEFRE
R RBEOTEED R B W AT 7 Y ORAD
bB. T0H, RBEDOHZTHL, ke 2Egh#IoHE
MRy (Kuhlow, 1953), HfEIoMmE, L85
Fris E o EM: (Rausch, 1954) MBS, & HITiE
FETE RBATEHEEAO SEASHC X5 Sty —v
D% (Bylund and Djupsund, 1977), %hhi#jnsgnigie
R (Bylund, 1975) 7 E2BRET &, FEERIDOTD
DEMECEHT IV ECAEL. EH T, Sl
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FIRADOBRE SIS RS EORME /) v v 2% —
WA THFMEERS X0 SEM It X>THIZL, Bylund
(1975) DIFFL L 7200 HFFMEEL S OICHRBIE
ZHMTHRAIEMAZ72. Thomas (1947) 3¥FENZITA
FRIZOWTHOLERFIHEICHREY H 5 Z L 2R~
TW5 53, STARROEMREIC W TIBR L T
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Abstract |

STUDIES ON THREE-DIMENTIONAL FEATURES OF EMBRYONIC
HOOKS IN SOME SPECIES OF DIPHYLLOBOTHRIIDS, WITH
SPECIAL REFERENCE TO TAXONOMIC SIGNIFICANCE

SEIICHI YAZAKI
(Department of Medical Zoology, Tottori University School
of Medicine, Yonago City, 683 Japan)

The three-dimentional features of embryonic hooks were observed for the first time in some
species of diphyllobothriid cestodes by the use of the Normarski’s microscope and the scanning
electron microscope.

The embryonic hooks of Spirometra erinacei, Diphyllobothrium latum from Japan, D.
latum from Finland and Diphyllobothrium sp. indet. (raised out of plerocercoids in the surf smelt
caught at Hiroo Bay in Hokkaido) exhibited respectively certain distinctive characteristics in their
features observed by scanning electron microscopy. Moreover, differences were also shown between
the two strains of D. latum, of which one from Japan and the other from Finland, in the total
length and the blade-length/total-length ratio by phase contrast microscopy, and in the blade-shape
of the third pair hooks and the guard-shape of the first pair hooks by scanning electron microscopy.

In conclusion it was demonstrated that the three-dimentional features of the embryonic hooks

are significant as one of morphological criteria in taxonomy of diphyllobothriid cestodes.
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Explanation of Figures

Figs. la~c, 2a~c Embryonic hooks of Diphyllobothrium latum (from Japan)
Scale =10pm la~c : phase-contrast micrographs
2a~c : Normarski’s micrographs.
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Figs. 4-1~9-1I Embryonic hooks ot Spirometra erinacei (scanning electron micrographs,
Scale=0.5¢m, I : first hook, II : second hook, III : third hook).
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Figs. 10-1~15-II Embryonic hooks of Diphyllobothrium sp. (scanning electron micrographs,
Scale=0.5/m).
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Figs. 16-1~21-II1 Embryonic hooks ot Diphyllobothrium latum (from Japan) (scanning electron
micrographs, Scale=0.5/m).
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Figs. 22-1~27-111 Embryonic hooks ot Diphyllobothrium latum (from Finland) (scanning electron
micrographs, Scale=0.5/m).
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