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Fig. 1. The change of egg size (length and width) of individual worms (a to d) of D. nihonkaiense from young (*)

to old strobila. As for the dot-dash line, see Fig. 3.
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Fig. 2. The change of mean egg length/width ratio of individual worms of D. nihonkaiense from young to old
strobila. Broken line indicates the overall mean ratio (= 1.46).
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Fig. 3. The distribution of egg size (length and width) of individual worms of D. latum (Q ) from man in Finland,

D. nihonkaiense and marine species reported from man in Japan. Area A contains the observed means for D.
nihonkaiense ( Y5 ). Area B contains the reported mean sizes for D. scotium ( A) by Fukumoto et al. (1988) and
D. yonagoense () by Kamo et al. (1977, 1988), Maejima et al. (1981), Hasegawa et al. (1984, 1989), Kagei
et al. (1987) and Hirai et al. (1988). Area C contains the reported mean sizes for D. pacificum (4 ) by Kamo
et al. (1982), Makiya et al. (1987), Tuboi et al. (1988), Koga et al. (1988) and Yazaki et al. (1990), D. cameroni
(%) by Kamo et al. (1981), D. hians (@) by Kamo et al. (1988) and D. sp. (2 unknown marine species: ¥)

by Kamo et al. (1986).

Horizontal dot-dash line is the border between D. nihonkaiense and 2 marine species (D. nihonkaiense and
D. scotium), and vertical dot-dash line is the border between D. nihonkaiense and 5 marine species (D. pacificum,

D. cameroni, D. hians and D. sp.).

P AEEEREE LT RISV TRED LV ED
55 (Meyer, 1966) &b 375, EL DEHRE2EZ S
MVEIHBb00D, HIFOFEEICIERPELE LEE
iI2HEH (Andersen and Halvorsen, 1978), %7:13%
K E —EOwFEERIERE & ORR HREIIR S
(Hilliard, 1960) s & Db H %, £ T5FTH
A THABRESBDAICHES N TV 2 EEMRTASR
BRI OFHEOAHICERERETE I E I E
BEt L1, ZDOS5HIMMB2 — 4 um BELEEL, &
HEICHEY pits BR SN 3D, scotium (Fukumoto et
al., 1988b) K FHEAKH (XS, 1977, 1988 ;
Yamane et al., 1981 ; BE&JII S, 1984, 1989 ;
5, 1987 ; FH 5, 1988) o HIFIFERE6l um LULE,
HRI46 um DI EOEBICHH L e, FHED S B
FCEOKTHEAZ BRI (Yamane et al., 1981) <o

WTI/NF &S E L THEHS (1988) 12k »TH60.4—
66.8%44.9—-50um EETIEESNTWAA, FilRS (1983)
DEFTRE, 61X48um EHWV, I 2 ptm LIF
LS F BV pits KR SN B K EAERESRE (K 5,
1982b ; EEE 5, 1987 ; fEH 5, 1988 ; fE%R S, 1988
RIS, 1990), 7435 vy RHuASKHE (Kamo et al.,
1988), 41 # v yHEAZH (Kamo et al., 1981), D.
sp. (Kamo et al., 1986) 73 & 3EEH56 £ m LIF,
HEI3d6um LIFo®HIc YT 3/NEHINEETH »
teo BR/EREEHET 5L, BARERNEEARHINL 31—
1.67 (59FIDFHE1. 46), MWIEMREAS B D 5 bR FH
HESROR. 27—1. 42 (13D, 34), /NEIRINEET
131.22—-1.36 (9 FIDFEL.29) Tdh 1o T IiF134
DK FHELRIIFD S B b > & bHIRVHI ERER
JEEKL 42) k0 & SRV BABREESRIT (B




174

B EERIL 4201 ) 1359810 S B64% % ¥, [ERkIC
INIHEAEY % 9 Bl ol RIERRORARRE
RH1. 360 ED [TXoHiEV | BAEHIASRINIZ93%
AEDT, o0& ICHABREZHTRIBEAELSVL
BHMAFORIIAE <, wEERERR T IRERIER
WLUIFAEOHIAE VWESBE IR B EEZ SN,
HAEIC BV TREZHEREZERT 28, HINIC
BEL CIINRDOE S pits DFEO I M It BR EER
BLUOZOHRBEELBELLDSILZEELONT, &
QICHBAEMNEESHES RV STV 2 BHAREREET
S & h g, FEMNIIOEEME &R OE S
EROTELIEDBHBETH A S, BEVIGZORI, F
72I3EL 72 THEME O AS B A Mg RERR R &
R ARITOBAITIE, HFEBAME TIM KR D pits
OFME (BIES, 1983) 2R T 5 L IdEARE T
WEEREL TRV T OB THD, DL
VWHEARBYTIFEAR L L CHARBREZH L BT 20 %
REMAREEARET 2 HEE L5 ENEEN 5,
Fr, HEKBETREEICE-THRYTZIALTIF
FVEBERBRIKBEICEL BT A VA Ly — VR
155 ENTTIEL»DSNTVWS (Fukumoto et al.,
1988a, 1988c) OT, AHAMKTHRE L cBikD—
WA BAEERE 1213 —80°CIc BAERE L TH L, ik
OHOMHIE Iy o —VOREEET S ENTES,
UHETHEL ONBESRFRELZRELTEY, KA
EHIA L DHEHERETH 2,

E
BERZ B H o) TRBZVRIZOINER BRI
RELEBREH O LE T, &, WAV
KAZEBMFEREOEAREA, MR BlKICRH
LY,

X M

1) Andersen, K. and Halvorsen, O. (1978) :
Egg size and form as taxonomic criteria in
Diphyllobothrium (Cestoda, Pseudophy-
llidea). Parasitology, 76, 229—240.

2) Fukumoto, S., Yazaki, S.; Kamo, H.
and Yamane Y. (1988a) : Distinction be-
tween Diphyllobothrium nihonkaiense and
Diphyllobothrium latum by immunoelectro-
phoresis. Jpn. J. Parasitol., 37, 91—95.

3) Fukumoto, S., Yazaki, S., Maejima, J.,
Kamo, H., Takao, Y. and Tsutsumi, H.
(1988b) : The first report of human infection
with Diphyllobothrium scutium (Rennie et
Reid, 1912). Jpn. J. Parasitol., 37, 18—
24.

4) Fukumoto, S., Yazaki, S., Nagai, D.,
Maejima, J. and Hirai, K. (1988¢c) : Soluble

5)

6)

D

8

9

10)

1D

12)

13)

14)

15)

16)

17

18)

protein profiles and isozyme patterns in the
genus Diplogonoporus and Diphylloboth-
rium macroovatum by isoeletric focusing.
Yonago Acta med., 31, 129—138.
BANES - FERM - BRE—X - LA XL
(1989) : MHEETH o Wik TREAZHAGTE
Bl EEEIC &L EEORI. FHEHE, 38,
333—338.

EONERSE « ZEFAHE - ZBHEZ « KBIEH
(1984) - BRBRE®RED | FRL DS
M8 - BN REASGS. FAHEE, 33, 495—
500. :

REBRILR « AFE— « BREFERE - N F2 (1988)
: Diphyllobothrium pacificum (KFPEHLTH
&) O NEIFAERF. FaHEE 37 (H), 126.
SEHFDE « BEAZE < ARTE - X B 1988
: HEMIG I B AR TRERSGR S, FAdiEE 37,
13—19.

Hilliard, D. K. (1960) : Studies on the
helminth fauna of Alaska. XXXVIII. The
taxonomic significance of egg and coracidia
of some diphyllobothriid cestodes. J.
Parasitol., 46, 703—716.

MH R LR - BHE Bk - JREEM - X
gk (1987) : HEEIC B 5 WERL HUE — £,
TMNB LT ZNLIBETHRR I NAARHERKBIE H
AREEHH, 3305, 45—49.

i B (1978) : BAIC BT BILHINESSRE
BT ORE, K EERELDHO - T FER
7, 27, 135—142.

g #1989 : SHOHADOFERE - Z O
R &R, WEASDUE. BHEYF, 44, 868—
872.

M - S - IR - AR (1982
a) : BAABEWIFEICR SN A WS HED
s LUNBICET 5, — . KFEHE, 33,
261—270.

MK W - BRI « RIGR— < 8BATR (1988)
DT - HEHS I SR FREAS . FHEME,
37, 62—66.

X W - ATREL « RIGHR— - KEBIERS « &
JIBEHE - BIEHEE - ZHET (1982b) : KFiE
RS MEER O BARICH T L. FEmEE,
31, 165—170.

Kamo, H., Yamane, Y. and Kawasima,

K. (1981) : The first record of human infec-
tion with Diphyllobothrium cameront Rau-
sch, 1969. Jpn. J. Trop. Med. Hyg., 9,
199 —205. )
ke RS - BIREL - RIEER— - A
R (1977) ¢ ILEIERERSH &3R5 5 AKEFE
WEASH [HHE - BN, BAREFFHR, 2795,
4345,

Kamo, H., Yazaki, S., Fukumoto, S.,
Fujino, T., Koga, M., Ishii, Y. and
Matsuo, E. (1988) : The first human case

infected with Diphyllobothrium hians (Die-



19)

20)

21)

22)

23)

24)

25)

26)

sing, 1850). Jpn. J. Parasitol., 37, 29—
35.

Kamo, H., Yazaki, S., Fukumoto, S.,
Maejima, J. and Sakaguti, Y. (1986) :
Two unknown marine species of the genus
Diphyllobothrium from human cases. Jpn.
J. Trop. Med. Hyg., 14, 79—86.

A BT « RIBH— « BT « % H 1983
D WERGRRBIC BT BB L BOKE O R &
BBl DFTREME. FAEHEE, 32, 27—42.
HERE « BREA - BRBIE « RERA 198D
 BAAD SHEH & 0o K EERTA% R, FER
3%, 36, 145—153.

Magath, T. B. (1929) : Experimental studies
on Diphyllobothrium latum. Amer. J.
Trop. Med., 9, 17—48.

Meyer, M. C. (1966) : Evaluation of criteria
for the recognition of Diphyllobothrium
species. Trans. Amer. Microsc. Soc., 85,
89—99.

HIEE « RIFFE— (1990) : SuMMIE TRV
Shic BABHIASHAE. BRRE. 34, 1790—
1793.

KH=* « KIET - GEEERE 1974 : [LH
RS HRGED | § & BERRARE. HHERE,
23, 957—959.

Rausch, R. L. and Hilliard, D. K. (1970) :
Studies on the helminth fauna of Alaska.
XLIX. The occurrence of Diphyllobothrium
latum (Linnaeus, 1758)(Cestoda : Diphyllo-
bothriidae)in Alaska, with notes on other

27)

28)

29)

30)

31)

32)

33)

175

species. Nat. Res. Co. Can., 48, 1201 —

1219.

SR - EABKE - EARE] (1981) [REIZEH
SMAED 1/NRAL /NEREZHE, 44, 90-91.
FEHARK « SEHADL « BIEAZE (1988) : Afk&
DR & N 7o EMRERSR RIC D W T, T
37 (1), 84.

Vergeer, T. (1936) : The eggs and the corac-
idia of Diohyllobothrium latum. Papers of
the Michigan Academy of Science, Art and
Letters, 21, 715—726.

Yamane, Y., Kamo, H., Yazaki, S.,
Fukumoto, S. and Maejima, J. (1981) :
On a new marine species of the genus Di-
phyllobothrium (Cestoda : Pseudophylli-
dea) found from a man in Japan. Jpn. J.
Parasitol., 30, 101—111.

Yamane, Y., Kamo, H., Bylund, G. and
Wikgren, Bo-J. P. (1986) : Diphylloboth-
rium nihonkaiense sp. nov. (Cestoda :
Diphyllobothriidae) - revised identification
of Japanese broad tapeworm. Schimane J.
Med. Sci. 10, 29—48.

KIBT— « AT « BIIRGEL « EEERE (1990)
P KPR RO — ANAZEFI E A » L1 H
kifk & O REEHILE.  KFEREE, 41, 204
210.

TFNZ - GEEER (1974 . KHETA S50
fo IRENNERSE RG], B ABR ST, 2624, 12—
14.



[Jpn. J. Parasitol., Vol. 40, No. 2, 170-176, April, 1991]

e et ammmtetemess mmttete

| Abstract :
EH X

COMPARATIVE STUDIES ON EGG-SIZES AND -FORMS OF
VARIOUS DIPHYLLOBOTHRIUM SPECIES FROM MAN IN JAPAN

Joi1 MAEJIMA, SEINICHI YAZAKI AND SoJi FUKUMOTO
Department of Medical Zoology, Tottori University School of Medicine, Yonago 683, Japan

The size and form (length, width and length/width ratio) of eggs of Diphyllobothrium nihonkaiense
were compared with those of D. latum in Finland and some marine species of Diphyllobothrium from man
in Japan.

The egg sizes of 59 D. nihonkaiense strobilae from man ranged from 52.5 to 77.5#m in length and
from 35.0 to 50.0m in width. The mean values ranged from 55.8 to 58.9xm in length and from 39.3 to
46.1¢ m in width.

The corresponding sizes of 8 D. latum eggs from man varied between 55.0 and 75.0¢m and 42.5 and
52.5#m, and the mean values between 59.4 and 71.0¢m and 44.6 and 49.5 m, respectively.

Eggs of the two marine species, D. yonagoense and D. scotium, having thick-shelled eggs with pits
on the egg-shell were wider than those of D. nihonkaiense. The borderline was on the mean width of 4642m.

Eggs of the five marine species, D. pacificum, D. cameroni, D. hians and 2 unknown marine species,
having thin-shelled eggs with pits were smaller than those of D. nihonkaiense. The borderline was on the

mean length of 56 #m.






