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Abstract

The parasitic nematode Anisakis is one of major parasites frequently found in fish, squid, and marine mammals
including dolphins and whales, and cases severe abdominal pain if human eats infected fish or squid. However,
little knowledge is available in what the parasites are doing in the host fish species and how they can survive and
remain infective in their unique life cycles. In the present study, to enhance our knowledge on the parasite, we
investigated trophic level (TL) and potential diet resources (6"*Nresouee) based on stable nitrogen isotopic composition
(0"N) of glutamic acid and phenylalanine in Anisakis larvae and their host fish Pleurogrammus azonus. The TL of
Anisakis larvae (2.6-2.9) is considerably smaller than that of muscle in the host fish (3.6). Moreover, the 0" Nresource
values largely vary among individual Anisakis larvae specimens (2.4%0-4.7%o ), and several specimens are clearly
smaller than the value of muscle in the host fish (4.3%o). These results reveal that Anisakis larvae have never fed
on the host fish tissues/organs even though they are found in the fish, and suggest that Anisakis larvae can survive
as a dormant phase, remain infective, and be accumulated in the paratenic host fish for the effective infection to the

definitive hosts.
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Fig. 1. The life cycle of Anisakis (dash line). Larval stage (L) is
represented as L1, L2, L3, and L4. Solid line represents
grazing process from diets to consumers (after
Nagasawa, 2013).
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Fig. 2. Food web pyramid and trophic level.
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Fig. 3. Trophic level and 0"N values of amino acids (glutamic
acid and phenylalanine) for aquatic organisms (after
Chikaraishi et al., 2009).
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Fig. 4. Photos of Anisakis larvae in the host fish Pleurogrammus
azonus.
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Fig. 5. Cross-plot of 0"N values between glutamic acid and phenylalanine for Anisakis larvae (open symbol) and the host

fish Pleurogrammus azonus (filled symbol).
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Table 1. Nitrogen isotopic composition (0"°N) of glutamic acid and phenylalanine, trophic level and the isotopic composition of

potential diet resource (0" Nreouee) for a okhotsk atke marckerel and anisakis found on the fish organs
0"N (%o0)
Sample Trophic level 0" Niesouree (%0 )"
Glutamic acid Phenylalanine
Okhotsk atka mackerel
Muscle 28.3 5.3 3.6 43
Liver 26.0 4.0 3.4 3.0
Pyloric ceca 23.1 2.9 32 2.0
Intestine-1 (First half) 213 3.1 2.9 2.3
Intestine-2 (Latter half) 25.0 52 32 43
Anisakis
on muscle 22.8 49 2.9 4.1
on liver 19.7 3.8 2.6 32
on pyloric ceca 19.3 3.1 2.7 2.4
on intestine-1 21.0 5.3 2.6 4.7
on intestine-2 22.0 4.9 2.8 4.2

* Trophic level = (0" Nauuic acia = 0" Nerenytatmine —3.4) / 7.6 + 1, which is described as eq. (4) in text.
® 6" Nresource =0 Nenenytaanine — 0.4 (Trophic level — 1), which is described as eq. (5) in text.
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Fig. 6. Three hypothesis fort the relationship on the 0N values
of glutamic acids (open circle) and phenylalanine (filled
circle) and trophic level (filled diamond) between
Anisakis larvae and host fish.
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