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The larvae of Anisakis (Anisakidae : Nema-
toda) have been found in various inverte-
brates including the euphausiids (Uspenskaya,
1963 ; Oshima et al., 1969; Smith, 1971;
Shimazu and Oshima, 1972; Kagei, 1972;
Sluiters, 1973, 1974), the amphipods (Uspens-
kaya, 1963), the brachiurans (Decapoda)
(Uspenskaya, 1963) and arrow worms (Chae-
tognatha) (Reimer et al., 1971) besides the
marine fishes. From the macrurans (De-
capoda), however, the larval stage of Ani-
sakis has never been known though Contra-
caeoum adults and larvae (Margolis and
Butler, 1954; Hutton et al., 1959, 1962;
Kruse, 1959; Uspenskaya, 1963) and 7Ter-
ranova larva (Uspenskaya, 1963) were re-
ported.

In order to demonstrate the larval spirurid
nematodes harbouring various terrestrial and
marine crustaceans, investigations have been
carried out for several years in our labora-
tory. During those surveys, some Anisakis-
like larvae were unexpectedly recovered
from two species of marine prawns. This
paper deals with some discussions concerning
their  identification and epidemiological
significance.

Materials and Methods

Two species of the prawn, Pandalus borea-
lis Krgyer and P. kessleri Czerniavski, were
obtained from the dealers in Niigata (1973,
1975) and Hokkaido (1975), respectively.
The locality and number of prawns exam-
ined are shown in Table 1. The prawns were
divided into viscera of cephalotharaxes and
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abdominal muscles, then digested with the
artificial gastric fluid separately. Only the
viscera of cephalothoraxes were examined in
many cases. The collected nematodes were
fixed with 70% ethanol and preserved. On
the microscopical examination, worms were
cleared and mounted with 50% glycerin.

Results

As shown in Table 1, five and two Ani-
sakis-like larvae were collected from the
cephalothoraxes of 5,046 Pandalus borealis and
724 P. kessleri, respectively. Specimens were
generally recovered in degenerated condi-
tion and only fragments of body were ob-
tained in three cases (Specimen Nos. 3, 4, 7).
The worms are slender and tapered in both
extremities. The head consists of three
pseudolabia, and a boring tooth protrudes
between two ventrolateral lips (Nos. 1, 2, 5,
6) (Fig. 1). The boring tooth is conical and
somewhat inclines ventrally. The junction
between ventriculus and intestine is oblique
in specimen No. 1, the only one which pos-
sesses complete ventriculus. Each worm
has a rounded tail with a mucron at its tip
(Fig. 2), and two anal glands are seen.
Morphometric data are given in Table 2.

Discussion

According to the traditional knowlege on
the life cycle of Anisakis (Kagei, 1969 ; O-
shima, 1969), the invertebrates are con-
sidered to serve as the first intermediate
host, in which the larvae stay as the second
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Table 1 Surveys of anisakid larvae in the prawns

Species of

prawn Locality

Pandalus borealis (The Sea of Japan)

"
”
"
"
1
14

Off Sado Isl. (Niigata)

Lake Saroma(Hokkaido)

Pandalus kessleri

of Okhotsk)
Total

(The coast of the Sea

No. of No. of anisakid

Date prawns larvae
examined recovered

Jan., 1973 146 2
June, 1975 328 0
June, 1975* 734 0
June, 1975*% 678 0
July, 1975* 1,165 3
Sept., 1975* 746 0
Oct., 1975* 1,249 0
July, 1975 724 2
5,770 7

* The viscera of cephalothoraxes were only examined.

of
larva from Pandalus prawn. (Specimen No.
1, X 177)

Fig. 1 Anterior extremity anisakid

stage, and the second intermediate host, i.e.
fish, is necessary for these larvae to attain
the third stage. Recently, the investigators
(Oshima et al., 1969) expressed some doubts
on this hypothesis because some of the
larvae from the euphausiids were morpho-
logically undistinguishable from the third-
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Fig. 2 Posterior extremity of anisakid

larva from Pandalus prawn. (Specimen No.
2, X 177)

stage larvae in fishes. The present speci-
mens also have the morphological charac-
teristics similar to those of the third-stage
larvae of Anisakis (Type I of Berland, 1961),
showing the evidences as follows: (1) The
body length, 15.9-31.7 mm, is never shorter
than that of the smallest third-stage larva
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Table 2 Morphometric data of anisakid larvae from prawns

Body . . - Width of
Body,% toy Esophagus, % to, Ventriculus, % toy Tail % to .
No. l(eé‘%t}; width(B. L.) length (B. L.) length (B. L.) length(B. L.) anaﬁi{;tri)on
mm mm mm mm mm P
1 31.7 0.54 (1.70) ( ) 0.90 (2.84) 0.14 (0.44) 8.7
2 23.8 0.40 (1.68) ( ) ( ) 0.14 (0.59) 7.0
3 (14.7)* 0.44 ( ) ( ) ( ) 0.10 ( ) 7.4
4 (38.3)% ¢ ) C ¢ ) 0.12 ()
5 20.4 0.39 (1.91) ( ) ( ) 0.11 (0.54) 6.5
6 15.9 0.55 (3.46) 1.28 (8.05) 0.67 (4.21) 0.11 (0.69) 6.5
7 (17.8)* 0.70 ( ) ( ) 0.70 ( ) 0.11 ( ) 7.4

Nos. 1, 2 from P. kessleri and Nos. 3-7 from P. borealis.

Blanks (unfilled) show to be unmeasurable.
* Length of flagment.

ever known from fishes, 12.6 mm (Saka-
guchi and Katamine, 1971); (2) The boring
tooth is conical and somewhat inclines vent-
rally (Shiraki, 1974); (3) The tail has a
mucron at its tip (Koyama et al., 1969);
(4) The length and proportion of tail are
within the range of the third-stage larvae
from fishes (Shiraki, 1974); (5) The width
of annulation is identical with that of the
third-stage larvae from fishes, 6.5-8.5pu
(Shiraki, 1974). On the other hand, the body
width of Nos. 6 and 7 is wider than that
of No. 1, the longest among seven present
specimens ; this seems to cast some doubts
as to whether all of them belong to the
same species or not. other
morphological features of Nos. 6 and 7, e.g.
striation and tail, are identical to those of
the other specimens. The authors are of
the present opinion that all of present
specimens belong to Anisakis (Type I), and
this may be the first record of Anisakis
larvae from the macrurans. Further in-
vestigation with more specimens would be
necessary for strict identification.  The de-
generation of the larvae seems to be caused
by the process of digestion with magnetic
stirrer. Therefore, it is also necessary to
improve the method for recovery of the
larvae.

Pandalus borealis is prolific in deep waters
(200-600 m depth) of the northern Sea of
Japan where many cods (i.e. Gadus mor-

However,
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phua and Theragra chalcogramma) live and
are usually infected with a large number of
Anisakis larvae. Since the cods are occasion-
ally found to contain Pandalus prawns in
their stomachs, it is probable that some of
the Anisakis larvae parasitizing cods originate
from this prawn and the larvae may be
concentrated in covetous cods though the
incidence of infection of them in prawns is
very low. Pandalus kessleri live in the shal-
lower waters around the Sea of Okhotsk
and is also considered to serve as an inter-
mediate host of Anisakis.

Summary

The anisakid larvae collected from two
species of the prawn, Pandalus borealis and
P. kessleri were recorded. These larvae bear
a very close resemblance to the third stage
of Anisakis larvae (Type I of Berland, 1961)
which are found in various marine fishes.
Pandalus prawns are supposed to serve as
the intermediate hosts of Anisakis. This
may be the first report of Anisakis larvae
from the macrurans.
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2INTEREIYBE7 =9 RERMRE

BR & R#HIEB B X XBESR
(BB RFEELIEGH D FEHE)

v ar7hxt (Pandalus borealis Krgyer) 5,046 G LRETHD EEZONS. FIERO¥ T AT EHIT
&, & v A= (P. kessleri Czerniavski) 724 fE{& Anisakis OWBBEZICRVES LHERIENS. BAR
XY, TEFFRAFROHBRRELS, 2EFE. Thb Wik, REE (FEMHHE) XV Anisakis iR ziE
DB E OIS b, FAIRICHETS Anisakis TH HALEEFIDO LD TH S LBbh 5.
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