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Parasitologic analyses were made on three samples of
European blue whiting, Micromesistius poutassou (Risso,
1810). The first sample was made up by whole individuals
caught off the FaeroesIs., the second contained viscera of the
Norwegian Sea blue whiting, and the third — beheaded blue
whiting examined on board during the cruise. Nine parasitic
species (1 protozoan, 1 monogenean trematode, 5 cestodes,
and 2 nematodes) were found. Invasion intensity and
incidence as well as the parasites location in hosts were
determined. Three species are considered pathogenetic for
man.

INTRODUCTION

A growing interest in European blue whiting, Micromesistius poutassou, has been seen
to evolve over the last decade; in contrast to 1970 when the species was fished by the
Soviet Union and Spanish fleets only, 16 countries were engaged in fishing operations on
the species in 1977, the total catch amounting to 246 924 t (FAO, 1978).

Since the species is intended for human consumption, it is imperative to gain
knowledge on its parasitic fauna. However, papers on blue whiting parasites are scarce and
their results tend to diverge.

The earliest data on the European blue whiting parasites, which we have found, are
given by Poljanskij (1955) and Berland (1961); those authors, however, examined few
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individuals. In 1971, Reimer et al. describing the parasitic fauna of the species put the
special emphasis to the fish value as a commercial product viewed from the
parasitologist’s stand. They found 7 species to have occurred in their materials, including
the Anisakis simplex larvae known to be pathogenetic for man but failed to found any
parasites . in the fish muscles. J. Grabda (1978) compared the infestation of the European
and Southern (M. australis Norman) blue whiting species with the special reference to
their utility for consumption and found 4 following parasitic species in European blue
whiting: Microspora, A. simplex, Thynnascaris adunca, and Diphyllobothrium sp., the
first two being recorded in muscles. Parasites of the blue whiting off Spitsbergen are
described by Szuks et al. (1978)* who found 2 species of protozoans, 4 trematodes, 3
cestodes, and 2 nernatodes.
" Additionally, some remarks on the blue whiting parasites can be spotted in other
parasitologic papers. Golvan (1961) lists blue whiting as a host for Pomphorhynchus
tereticollis; Euzet and Trilles (1961) found a monogenean Diclidophora poutassou in the
Mediterranean blue whiting, and Andersen (1977) was the first to describe plerocercoids
of Diphyllobothrium, sp. cestode in the fish species discussed.

The present paper is a contribution to the knowledge of the European blue whiting
parasitic fauna.

MATERIAL AND METHODS

Materials were collected during a cruise of MT “Rybak Morski” in 1979. The first
sample was taken from the 1 April catch off the Faeroes (asproximate coordinates:
8°9'W, 62°N). The frozen fishes were delivered to the laboratory of the Faculty of
Marine Fisheries and Food Technology, Szczecin, 30 whole specimens making up the
sample examined.

The second sample taken on 3 June in the Norwegian Sea (approximate coordinates:
3°45'W, 65°28'N) consisted of 78 formalinfixed intestines with liver and gonads and was
examined on land.

The third sample consisting of 100 fresh beheaded individuals was examined on board.

The Faeroes fish longitudo totalis and weight ranged within 26.0—35.0 cm (a mean of
32.5 cm) and 130-270 g (a mean of 175 g), respectively; the fish age was 4—6 years. The
fishes were subject to a full parasitologic analysis, i.e., the skin, eyes, mouth and body
cavities, intestine, liver, gonads, heart, and muscles were examined. The formalin-fixed
viscera of the Norwegian Sea sample received an equally detailed treatment.

*This paper (Szuks H., Lorenz H., Steding D.: Zur Parasitierung des Blauen Wittling Micromesistius
poutassou (Risso, 1810). Wiss. Z. Pad. Hochsch. “’Liselotte-Hermann” Giistrow. Math.-naturwiss. Fak.
1978, 1: 144-151) is not available in Poland; the citation was found in Referativnyj Zumnal 1979, 1,
K 16.
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Table {
Infestation of Micromesistius poutassou with parasites
. Sample (no. of fish)
Parasite Total Number of
species ota i
P whole viscera beheaded parasites
fish (30) (78) fish (100)

Microspora Incid. 0.00 - 15.00 11.53% 720

intens. 0 - -1-10 1-10

mean 0.00 - 0.72 0.55
Diclidophora incid. . 3.33 - - + 1
sp. ) intens. 1 - - +

mean 0.03 - - +
Scolex incid. 0.00 19.23 - 13.89¢ 28
pleuronectis intens, 0 1-6 - 1-6

mean 0.00 0.26 - 0.26
Diphyllobothrium { incid. 6.67 1.28 - 2.78° 5
sp. intens. 1-2 2 - 1-2

mean 0.10 0.03 - 0.05
Pyrami. incid. 70.0 34.62 - 44.44° | 136
cocephalus intens. 1-10 1-10 - 1-10
phocarum mean 2.10 0.94 - 1.26
Hepatoxylon incid. 3.33 0.00 - 0.93° 1
trichiuri intens. 1 0.00 - o1

mean 0.03 0.00 - 0.01
Grillotia incid. 0.00 1.28 - 0.93° 1
erinaceus intens. 0 1 - 1

mean 0.00 0.01 - 0.01
Anisakis incid. | 100.00 100.00 100.00 100.00 { 7276
simplex intens. 1-239 1-367 1-131 1-367

mean 59.97 39.45 24.00 S+
Thynnascaris incid. 100.00 100.00 - 100.00¢} 1732
adunca intens. 2-46 2-46 - 2-46

mean 15.53 17.00 - 16.03

Invasion incidence in per cent

Invasion intensity = no. of parasites per fish

Mean = a mean intensity of population infestation (a mean number of parasites per 1 individual of the

whole population examined)

a = viscera disregarded, b = cysts, c = beheaded fish disregarded
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RESULTS
Table 1 summarises data on the invasion incidence and intensity.

Protozoa
Microspora

Protozoan cysts were found in muscles of the sample examined on board. The cysts
were rather small, elongated, measuring ca 3 X 0.5 mm, white-yellow in colour. They
~ were found mainly in the ventral and tail muscles. No protozoans were found in the
frozen fish examined in the laboratoryy,

PLATYHELMINTHES
Monogenea '

Diclidophora sp.

A single specimen only was found on gill lamellae. The dimensions of the parasite
were: length (with the attachment plate) 5 mm, width 0.6 mm. Owing to a poor
condition of the specimen, it could not been identified to species.

Cestoda
Diphyllobothrium sp.

A total of S encysted parasites was found in stomach walls. The cysts were 2-mm
diameter milky-white spheres. The plerocercoids measured 7—10 mm. Both the Faeroes
and Norwegian Sea fishes proved infested.

Pyramicocephalus phocarum (Fabricius, 1780)

The most abundant cestode in the material examined, found both in the Faeroes and
Norwegian Sea individuals. The cestodes, similarly to Diphyllobothrium sp., were most
frequently located in stomach walls (Fig. 1), 1 specimen only being found in the intestine
wall of a Norwegian Sea individual. The size and colour of cysts were similar to those of
the previous species. The P. phocarum larvae measured 10—25 mm.

Scolex pleuronectis Miiller, 1788

The cestodes occurred mainly in the pyloric caeca (92.86%) and sometimes in the
intestine (7.14%) of the Norwegian Sea fishes. The adhesive organs of all specimens were
retracted making the specimens look like heart-shaped forms (Fig. 2). The length and
width ranged within 1-5mm and 0.75-3.5 mm, respectively. The parasites were
white-creamy in colour, sometimes pink.



Parasites of Micromesistius 49

Fig. 1. Pyramicocephalus phacarum cyst in the stomach wall.

(Photo: A. Treder)

0,5 mm

Fig. 2. Plerocercoid of Scolex pleuronectis

4 — Acta ichthyologica



Table 2
Percentage distribution of Micromesistius poutassou parasites in fish organs
(data for the Faeroes sample of 30 whole fishes)
Parasite species Stomach Pyloric caeca Intestine Liver Go- Mus- Other Total Numbt?r of
nads cles organs parasites
A B A B A B -
Microspora 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0?
Diclidophora sp. 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100‘b 100 1
Scolex pleuronectis 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0°
Diphyllobothrium sp. 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 § 100 5
Pyramicocephalus . ‘
phocarum 100 0.00 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100 63
Hepatoxylon trichiuri 0.00 0.00 0.00 0.00 |100° 0:00 0.00 0.00 0.00 0.00 100 1
Grillotia erinaceus 0.00 0.00 0.00- 0.00 0.00 0.00 0.00 0.00 0.00 0.00 100 . 0°
Anisakis simplex 4.84 0.00 9.45 0.06 | 5.56 0.11 | 67.04 6.00 4.59 1.99 100 1799
Thynnascaris adunca 15.52 2.00 | 42.36 3.90 | 13.05 0.74 | 14.53 6.40 0.00 1.50 100 406
A = on the surface
B = inside
a = found in beheaded fish examined on board .
b = ongill lamellae

= found only in the Norwegian Sea sample

0s
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Hepatoxylon trichiuri (Holten, 1802)

A single specimen only was found on the external wall of the intestine of a fish caught
off the Faeroes. The cream-coloured plerocercoid measured 8 mm.

Grillotia erinaceus (Beneden, 1858)

Similarly to the previous species, represented in the material examined by a single
specimen only, found in the Norwegian Sea sample. The scolex length and width were
3.8 and 0.9 mm, respectively; the cysticercoid was found attached to the mesentery.

NEMATHELMINTHES

Nematoda
Anisakis simplex (Rudolphi, 1809)

The most abundant parasite of the blue whiting examined. The invasion incidence in
each sample was 100%, the intensity exceeding 100 individuals per fish. The 15—25 mm
stage 3 larvae found were translucent, turning white when formalin-fixed. The encysted
larvae were found in different organs in the body cavity. Most nematodes were located on
the liver under the epithelium, much less on the pyloric caeca and other organs (Table 2).
The larvae were found also in muscles with a varying degree of infestation. The fishes
examined on board were strongly infested (Table 1), while the muscles of the Faeroes
individuals not so much so. The A. simplex larvae were found in muscles of 19 out of 30
individuals examined, the muscle invasion intensity varying from 1 to 12 specimes.

Thynnascaris adunca (Rudolphi, 1802)

The species belongs to the most common blue whiting - parasites too. The invasion
incidence and intensity were 100% and 2—46 specimens per fish, respectively. The
T. adunca larvae, smaller than those of A. simplex (usually up to 10 mm long) were
present on the same organs as did the latter. No 7. adunca larvae were found in muscles.
Almost all the larvae were at stage 3, four specimens only being at stage 4, the latter —
found in the stomach — measuring up to 24 mm. Additionally, a single adult female was
found in the stomach.

DISCUSION

The nine parasitic species found in the blue whiting examined differed in their invasion
incidences and intensities. -

The rarest species, respresented by a single individual each were: a monogenean
trematode Diclidophora sp. and cestodes Grillotia erinaceus and Hepatoxylon trichiuri;
their invasion incidences were thus very low (Table 1), and judging from our results they
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can be regarded as parasites occurring sporadically. On the other hand, the literature data
show Diclidophora sp. to be a common blue whiting parasite. Poljanskij (1955) recorded
several individuals of this trematode in one fish; the studies reported by Euzet and Trilles
(1961) also evidence a more frequent occurrence of the species than is the case in our
data. o

The larvae of Hepatoxylon trichiuri and G. erinaceus are widely distributed and very
common in many teleost species (Dolifus, 1942); they have not been, however, recorded
in blue whiting, so that they can be assumed to have occurred accidentally.

More frequent than the two mentioned species were the other two: Microspora
protozoans and a cestode Scolex pleuronectis, their invasion incidence being 15 and
19.23%, respectively (for those samples containing them), while their invasion intensity
did not exceed 10 individuals per fish (Table 1). The S. pleuronectis plerocercoids were
_ found in the Norwegian Sea fishes, while they were absent in the Faeroes sample. These
parasites were recorded by Reimer et al. (1971) in blue whiting caught off Ireland, while
Poljanskij (1955) observed S. pleuronectis in this host from the Barents Sea. The species
is cosmopolitan; most authors, however, consider it to be a collective name for various
juvenile Tetraphyllidea (Dollfus, 1953; Poljanskij, 1955; Zukov, 1960; Dubinina, 1962).
Our results as well as those of Reimer et al. (1971) indicate to a patchy occurrence of
S. pleuronectis within its range of distribution.

The Microspora cysts in blue whiting were described by J. Grabda (1977, 1978). Her
1978 paper shows a relatively low infestation. In her paper of 1977 the author suggest the
Microspora observed in the European blue whiting to belong to Glugea punctifera. The
Microspora cysts were found in the sample examined on board, while they were absent
from muscles of those individuals caught off the Faeroes. It is very likely that the
occurrence of these parasites, similarly to S. pleuronectis, is not uniform and they may
comprise several species.

Anisakis simplex is one of the commonest parasites in the samples examined, showing
additionally a high invasion intensity (Table 1). The presence of this parasite in blue
whiting was reported by Poljanskij (1955), Berland (1961), Reimer et al. (1971), and
J.Grabda (1978). The invasion intensity observed by Poljanskij was very low, whereas the
other papers report the presence of several hundred specimens per one fish.

Our data indicate the liver to be a site of the densest aggregations of A. simplex
(Table 2). They are less dense on the pyloric caeca, stomach, and other organs affected.
Virtually every organ was affected by the invasion. Reimer et al. (1971) did not observe
A. simplex in the blue whiting muscles, which is inconsistent with the results obtained by
J. Grabda (1978) and those in the present study. The typical feature of the larvae is their
location on the surface of an organ; seldom do they penetrate inside the organ, which was
found also by other authors. .

Thynnascaris adunca is equally frequent in blue whiting (100% invasion incidence), the
invasion intensity being, however, much lower than that of A. simplex (Table 1).
Poljanskij (1955), Berland (1961), Reimer et al. (1971), and J. Grabda (1978) indicate
the parasite to be rather common in the fish species in question. The T. adunca larvae
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settle in a host in a different way than A. simplex; most larvae of the first are found on
the pyloric caeca (Table 2).

Pyramicocephalus phocarum was a parasite relatively frequently recorded in the course
of the present study. Dollfus (1953) stated that the distribution range of the species was
identical with that of its definite hosts (Phoca hispida, Erignathus barbatus, and
Cystophora cristata). It should be mentioned that this is also the range of blue whiting.
The P. phocarum plerocercoids settle in the abdominal cavity between the pyloric caeca,
on gonads, and even in muscles (J. Grabda, 1977). Our studies show encysted
P. phocarum to occur mainly in the stomach wall (a mean of 99.26% of all the specimens
found) and seldom in the intestinal wall. The literature available contains no record of
P. phocarum in blue whiting. There are, however, reports on the presence of
Diphyllobothrium sp., a cestode morphologically similar to P. phocarum, in blue whiting
(Andersen, 1977; J. Grabda, 1978), which was also the case in this study.

The Diphyllobothrium sp. plerocercoids were encysted, like P. phocarum, in the

. stomach wall and differed from the latter by their more rounded cross-section of the
body, a clearly-separated neck and less corrugated margins of the bothria. The
Diphyllobothrium sp. specimens were smaller (up to 10 mm) than P. phocarum reaching
25 mm.

The Diphyllobothrium sp. plerocercoids observed in our study differed in their
appearance from those described by Andersen (1977) who remarked on a vague
delimitation between the genera Diphyllobothrium, Pyramicocephalus, Adenocephalus,
and Diplogonoporus, which makes the identification difficult. The Diphyllobothrium sp.
plerocercoids identified in this study may belong to a species or a stage different from
those described by Andersen (1977). Besides, a considerable variation in shape's of the
P. phocarum scolexes observed in the present study seems to point out a marked
intraspecific variability,

Table 3 summarises the European blue whiting parasites known to date. Certain
discrepancies in the parasitic fauna composition as reported by various authors may be
seen. It is only the nematodes A. simplex and T, adunca that were repeatedly found in all
studies; P. phocarum, H. trichiuri, and G. erinaceus have not been found in blue whiting
before.

The parasites found in the present study are of unequal importance for man
P. phocarum, Diphyllobothrium sp., and A. simplex are pathogenetic for humans.
Yamaguti (1959) states that man is one of the definite hosts for P. phocarum. The
Diphyllobothrium sp. plerocercoids, in spite of the incomplete knowledge on their
developmental cycle, should be treated as dangerous since nammals are their definite
hosts thus making it possible for man to become infested. The most dangerous parasite
causing significant pathological changes in the human stomach and intestine (J. Grabda,
1977) is A. simplex. The larvae found were identified, based on J. Grabda (1976), as stage
3, invasive for mammals (including man). They occur also in blue whiting muscles, which
is very significant as the preliminary treatment of the fish fails to remove the parusitcs.
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Table 3

Poljanskij
(1955)

Reimer
(1971)

Grabda J.
(1978)

Present
study

Others"

PROTOZOA
Myxidium bergense
Microspora

MONOGENOIDEA

- Diclidophora sp.
D. poutassou

Octodactylus minor (= Diclidophora minor) +

TREMATODA
Bucephalopsis gracilescens
Podocotyle atomon
P. reflexa

CESTODA
Diphyllobothrium sp.
Pyramicocephalus phocarum
Scolex pleuronectis
Hepatoxylon trichiuri
Grillotia erinaceus

NEMATODA
Anisakis simplex
Thynnascaris adunca
Cucullanus cirratus
Porrocaecum sp.

ACANTHOCEPHALA
Echinorhynchus sp.
E. gadi
Pomphorhynchus tereticollis

L ++ L+ ++

+

1+

++

FH+++ |

++

+++

(Dollfus, 1953)

(Euzet i Trilles, 1961)

(Andersen, 1977)

(Berland, 1961)
(Berland, 1961)
(Dollfus, 1953)

(Golvan, 1961)

Iopoxr], [PZIpUy ‘Zsny] MBESOTM

S



Parasites of Micromesistius 55

It should be added that the other species found — while non-pathogenetic for man —
may be of a considerable economic importance by impairing the fish as a raw material.
The protozoans Microspora cysts are considered to be such parasites (J. Grabda, 1978).

In view of the fact that the parasites cannot be completely removed from fish,
appropriate precautions should be observed before the fishes can be delivered for
consumption. Deep-freezing down to —20°C (253°K) inside a fish over at least 3 days is
the most recommended measure. Sufficient is heavy salting (brine density exceeding
1.19 g cni’3, tissue salt content of over 14%) over 6 weeks, and also thermal treatment at
above 60°C (333°K) (ZGR Instruction).

CONCLUSIONS

1. The European blue whiting parasitic fauna exhibits certain variations related to the
area of fish capture.

2. In the present study, the class Cestoda is represented by as many as 5 species.

3. The dominant parasites are nematodes Anisakis simplex and Thynnascaris adunca, the
invasion incidence of both being 100%; the A. simplex invasion intensity amounts to
several hundred individuals per fish.

4. Hepatoxylon trichiuri and Grillotia erinaceus are considered accidental parasites of
blue whiting.

5. The following parasites have not been recorded in blue whiting before: Hepatoxylon
trichiuri, Grillotia erinaceus, and Pyramicocephalus phocarum,

6. The occurrence of 2 species pathogenetic for man (Pyramicocephalus phocarum and
Anisakis simplex), a potentially pathogenetic one (Diphyllobothrium sp.), and one of
economic importance (Microspora) was found.

7. The presence of Anisakis simplex in muscles calls for a thorough parasitologic
inspection of the catch an appropriate treatment to be applied.
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Wiestaw Kusz i Andrzej Treder

PARAZYTOFAUNA BELEKITKA EUROPEJSKIEGO
MICROMESISTIUS POUTASSOU (Risso, 1810)

Streszczenie

BodZcem do napisania niniejszej pracy byty wzrastajace systematycznie w ostatnim dziesi¢cioleciu
potowy btekitka europejskiego Micromesistius poutassou (Risso, 1810). Przeznaczenie go na
konsumpcje dla ludzi wymaga petnej znajomosci parazytofauny tej ryby, tymczasem literatura z tego
zakresu jest nieliczna.

Przebadano 3 rézne préby biekitka, Pierwsza probe pobrano 1.04.1979 w rejonie Wysp Owczych.
Z préby tej przebadano w pracowni na ladzie 30 catych ryb. Druga prébe pobrano 3.06.1979 na
Morzu Norweskim. Z ryb tych pozyskano 78 przewodéw pokarmowych wraz z watrobami i gonadami
i takZe przebadano na ladzie. Trzecia préobe stanowity $wieze tuszki brekitka w ilosci 100 sztuk
przebadane w trakcie trwania rejsu statku rybackiego.

Znaleziono 9 gatunkéw pasozytéw: pierwotniaki Microspora przywre monogenetyczna Diclido-
phora sp., tasiemce:Dz"phyllobothrium sp., Pyramicocephalus phocarum, Scolex pleuronectis, Hepa-
toxylon trichiuri, Grillotia erinaceus oraz nicienie: Anisakis simplex i Thynnascaris adunca.
Patogennymi dla cztowieka sa: Anisakis simplex i Pyramicocephalus phocarum. Szczegdlnie pierwszy z
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nich jest niebezpieczny dla cztowieka, gdyz wywoluje powaine zmiany patologiczne w Zotadku i
jelicie, Jego obecnos¢é w migéniach ryb wymaga stosowania odpowiednich technologii uzdatniajacych
surowiec rybny do spozycia. Za szkodliwy dla cztowieka uznano takie Diphyllobothrium sp. Jego
cykl rozwojowy jest nieznany lecz wiele gatunkéw z tego rodzaju moze pasoZytowac u cziowieka i
nalezy sie liczy¢é z mozliwoécia, iZ ten gatunek takze posiada taka wtasciwosé. Pierwotniaki
Microspora nie sg szkodliwe dla cztowieka lecz przy silnej inwazji powodujg dyskwalifikacje surowca
Iyenego.

Diclidophora sp., Hepatoxylon trichiuri i Grillotia erinaceus byty reprezentowane tylko przez
pojedyncze okazy. Dwa ostatnie uznano za pasozyty przypadkowe. Obok Pyramicocephalus
phocarum s3 one po raz pierwszy notowane u biekitka.

Zwraca uwage zarazenie wszystkich badanych 1yb przez Anisakis simplex i Thynnascaris adunca
pzy jednoczesnej wysokiej intensywnos$ci zarazenia. Dane odnoénie wielkosci charakteryzujacych
zapasozy cenie bigkitka zawierajg tabele 11 2.

B, Kyuw, A. Tpezep
NAPA3NTH MYTACCY MICROMESISTIUS POUTASSOU (RISSO, 1810)

Pe3nue

B nocnezHeM ZecATUNETUM YIOBH NYyTacCy Micromesistius poutassou HOCTO-
fIHHO BO3pacTanT. llcmonp30BaHMe 3TOH pHOH B KaueCTBe NMPOZAYKTa NUTAHUA Ha-
ceJieHusi TpeCyeT NOIHOTO 3HAHMA €€ NMapasuToB. OzHako auTeparypa MO 3TOi
TeMé HEMHOTOYMCIEHHA. llccleZioBalu MyTacCy 43 3 pasHHX paiioHOB. llepBylo mpo-
6y B3samm 1.04.1979 rogma B paitoHe lleTNaHACKMX OCTPOBOB. W13 3TO{ MpOOH MOZ-—
BepIJMM UCCIEZOBaHMD B jJadopaTopuy Ha cyme 30 PH6G C BHYTDEHHOCTAMHU. Jpy-
raf rpynna Ouna BuiaoBieHa 3.06.1979 roga B HoBpexckoM Mope. N3 aTux  puo
noayuuay 78 nuueBapuMTENBHHX TPAKTOB BMECTKE C MEUYEHBH M TOHaZaMU, AHAIU3
OHJl COBEpILEH Ha cylie, TpeThl I'PYNNy COCTaBAANN CBekMe TYWKM NyTaccy B KO-
nnyecTBe 100 wryk. lccnezoBanyue NpoOBOZMUAM B MOpe Ha DHOOJOBHOM cyaHe., 00-
Hapy®eHO 9 BMZOB Napas3uToOB: NpocTeifume Microspora, MOHOTE€HETHUECKHE Tpe-
MaTOZH Diclidophora sp., HECTOAHW: Diphyllobothrium sp., Pyramicocephalus
phocarum, Scolex pleuronectis, Hepatoxylon trichiuri, Grillotia erinaceus,
a TaK®Ee HaMeTOIH: Anisakis simplex, Thynnascaris adunca. [laToTeHHEMU
I7A ueJOBEKa ABIANTCAS: A. simplex u P, phocarum. OCOGEHHO MEpPBHif N3 HUX
ABNAETCA ONACTHHM AJA YENOBEKA, [OCKOIBKY BH3WBAeT GONBLME HATOJIOTMUECKUE
U3BEHEHMA B XeJyIKe ¥ KuueyeuKe., ETO mpucyTCTBME B MHWIAX DHOG TpelyeT MHpu
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MEHEHKSl OCOGHX TEXHONOTUM, YTOOH PHOHOE CHPBE CAENATH NPUTOZHHM K yHorpEd-
JeHMD, BDEIHHM ZiA UeNOBEKa CYuTalnT Takke Diphyllebothrium sp., Ero #ua- .
HEHHHW/ LMK NOKa Heu3BECTEH, HO MHOTO BMZOB M3 3TOTO0 pOZa MOEET mapas3uTu-
pOBATh Ha UEJOBEKEe U HaZO MMETH BBUAY Y9TO 2TOT BUZL TOEEe UMEET TAKOe CBOif-
CBTO., ApocTeituye Microspora OE3BpeAH ZJA 4YeJOBEKA, OZHAKO NPU CHIBHO# NH-
Basuy BeJZieT K AUCKBANNQUKAUMM PHOHOTO CHPBA. Diclidosphora ep., Hepatoxylon
trichiuri u Grillotia erinaceus Guau ' NPEZCTaBIEGHH CAMHMYHHMM 3KIEMMOJA-
pauu. [JBa NOCHEZHHX CUMTANT CIyvaitHHMW. BMecTe C P. IphocarumFd.x BIIEPBHE OT=
MeYanT y myraccy. OGpawaeT Ha ceOf BHUMaHNKE 38pakeHHE BCEX HCCIEAOBAHHHX
pHG Anisakis simplex u Thynnascaris adunca ¢ OZHOBPBMEHHOH BHCOKO#l MHTEH-
CUBHOCTK 3apaxeHuf. JaHHHe Kacapuyuecsa BEJIWUVH XapaKTepuU3yDLUX CTEeNeHb 3a-
pa®eHUsa NyTaccy NapasuTamyu, NpeACTABISGHHH B Tal. 1 U 2.
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