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i Abstract
175 Specim°ns of blue whiting (7samples of 25 fish) frozen
0, 2, 4, 6, -8, 10 and 12 hours after capture were 1nvegtlgated.

» Larval Anluakls Sp. nematodus were found in the flesh of 09 Ler

of the examined fish. Y'he dorsal muucular tissue of only 1. %o
| :
o - of blue whiting was pard81t1ued by larval nematodes. The ventra.
; ' ‘ part of nusculature of 99.4% of blue whiting turned out’ to be

infested,
penet-

| . human consumption. It it shown that larval Anisakis Sp.
rated the blue whiting flesh not while being kept at positive
. , texnperature' but in the sea.
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funk-haas
Neuer Stempel


Ré pamé

Lé routassou {(Microemesistius poutaséou) est une dg? plus
nombreusss rspices de poissons de’l'Atlaptique Nerd-ﬁst qui, sous
! *le rapport parasiﬁolqgique, est insuffisamment étudide, Juequ's
prasent on ne diapose‘que des reneéignements~fragmentgirea sar la
! ' parasitofaune du poutassou habitant les régions limitrephes des

mers de Barents et de Norvége (Polianaki, 1355) 2%t les eaux de

Spitzberg (Ezuks, lorenz, Steding, 1978), ainsi que des données
sur quelques e=pices de parasites tels que les Octodactiylus (=Dieclide -

hors ) miner provenant Jes régions au sud-ouest des Iles Hébrides
P

(%illiams, 1959),  ler Hyxoebolus ueglefini retrouvéa,chezilea

poigsons des différentes régions de l'Atlantique Nord-Est (Gaévokaia,
Kovaleva,. 1976), les Lipﬁ&llsbothrium 8p., retrouvéa au banc raerger
{Ancersen, 1977). Le rarer publicstiens traitent le Frdbléme de 1la
valeur Alimentﬁire du poutassou contaminé par les nématodes (Mou-
raviev, 1970; Grabdea, 1978). D'autre part, vu l'accroissexent de

. ltexploitation du poutasszoua, ce problime acgquiert aujourd’hui une
grande importance., Un de zesn aspects‘particuliérement compligués .
consiste & 1'évaluation du temps de.la pénéiraticn des larves des ;
Anisakis sp. dans les tisrus mucculaires du poissen. D'arris certaines ‘
dennées, les larves des Anisakis sp. péndtrent activement dans les
mugcles du hareng lofs de B0l rlovtkale de 14 2 27 heures a la tem§
pérature au-dessus du zéro. {imith, Yootten. 1575). D'od 1'intéret |
au problime de la contaminaticn des muscies du poutassou vivent et

& celui de l'accumulation des parasites dans les muscles du poissen

lors de son steckege de O & 12 heures & la température "%,

intootusticy

apunaant fich spoviss o the Norbb=nnstern Atlapcic [aresito-
B 5 . . T - . N . . - e . ;
logy of which is stuaiea very poerly. 4T presant Lh0D

data on par:sitib fauna or Llu2 whiting in the bordcr area




"

-3 -

. between the Barents anu Norwegian seas (Polyansky, 1955) and. .

in thekSpitsbergen waters (Szuks, Lbrenz, Steding, 1978) as
well as the information on finding certain sPécies of parasites

such as Octodactylus (=Diclidophora) mincr in the areas to the

south-west of the Hebrides (Williams, 1959), Myxobolus acglefini

in fish of different areas of the North-Weustern Atlantic (Gaev-

skaya, Kovalyova; 1976) , Diphyllobothrium sp. on the Facroe
Bank (Ancersen, 1977). Very few papers deal with the problem

of the suitability of blue whiting infested with nematodes -

for human consunption (Muravyov, 1970; Grabda, 19%8). At present
thisrproblem>is of gfowing‘importance ia connection with increased
catches of blue whiting; Determining the period of larval Ani-
sakis ép. penetrating the fish flesh is one of the special -
points of this problem. There is information that larval Anisa-
iy sp. actively penetrate herring musculature after 14-37 hogrs
of keeping fish at positive temperature (Smith, Vootten, 1975).
That is why we were inﬁerested in the problem, to what degree
the musculature of live blue whiting is infested, acd if the
worm burden in the fish flesh increase whilec being kept at

positive temperature from O to 12 hours,.

iMaterials and msthodé
“he investigations of blue whitiné caught on July, 5, 1979,
in the Norwegian Sea, were the material for the paper,
7 blue whiting samples of 25 specimens (175 fish in all).
frozen 0, 2, 4, 6, 8, 10 and 12 hours after capture were inspected
by the mcthod of incémplcte parasitological dissection. Fish

were taken from the same landing. In so doing muscular tissue
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of fish ﬁas.examined visually. All the‘found nemétodeé were
collécted and counted. The received data were generaliged and
listed in Tuble 1 where extensity of infestation in per cent,
minimal, maximal and average intensity of infestation in speci-
nens for each sample as well as for dorsal and ventral muscles

of fish sepérately are given.

Systematical part
As ébesult of the investigations larval Anisakis sp. relating

_to the order of Ascaridida Skrjabin et Schulz, 1928, and the

family of Anisakidae Skrjabin et farokhin, 4945. were found in ‘
the flesh of blue whiting.
The first intermediate hosts of Anisakis sp. are planktonic s

invertebrates - euphausiids,'mostly Thysahoéssa spp.(Smith, 1971),

Caprella septertnionélis (Uspenskaya, 1965), and also Crustacea

of the gcnus Pandalus (Shiraki, Haéegawq, Kenmotsu, Otsuru, 1976).

The seconda intermediate hosts of these ﬁarasites are marine fish

of different species. The final hosts of Anisakis sp. aré, mainly,

sea mammals - Pinnipedia and Cetacea (whales) (Davey, 19713 -

Scott, Fisher, 1959; Margblis, Dailey, _1972; Platt, 1975;‘ _etc.) ‘ .
Davey (1971) inspected the.gehus Anisakis and singled out '

three species: A. simplex (Rudolphi); A. physeteris Baylis andi j

A. typica (Diesing).The'first two species.aré founa in whales |

of the North Atlantic and Arctic waters. lhe third species i
gA; Typica) was found in the area between 40°N and 36°S. ’Thaﬁ is ]
why it may be supposed that larval Anisakis sp. found in fish 1
of the North Atlantic and neigbouring areas as well as in blue

whiting are of the genera A. simplex and A. physeteris.
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rResults

Anisakis sp. l. nematodes were found in the flesh of 99 4w of

Im+ne lnvcstlgated fish, Thc ncan intansity of 1nfestat10n .was 5.49

,(1—4) spec;meng .per one fish, thensxty and 1nten81ty of 1nfes-‘

tatlon are hiph enough, but in thls casc larval ncmatodes were

found 1n the dorsal muscular tiss ue of 14.3% of blue whltxng with

. mean intens*ty of 1niegtat¢on of O 16 (1 3) upeclmens per one fish,

At the sane t;me ventral musculature cf 99.45 of the investiguted

fish turned out to be infested. The mean intcnsity of infestation

- in this case was 5.51(1—53) spccimens per one fish,

“On‘fhe whole while .investigating 7 samples cf blue whiting

frozeng0, 2, 4, 6, 8, 10 and 12 hours after capture, no notable

changes in the infestation of fish with larval nematodes were

registered (Table 1)« 'he similar-situation.is-obs;r&ed in the in-
:éstétion of the'dorsal‘and ven;gal ruscular tissues of bluc whiting
with larval Anisakis sp.. (Lable 1) where thepg were ho conspi -
quoﬁs changes in the infestation of fish from different samples
zither.‘insignificant'fluctuabions of mean;intensity of infes -

tation are connected épparently with the availability of some fisn

o Specimeﬁs highly>infest¢d with larval nematodes. For instance,

29 épecimens of nematodes were found in the flesh of one fish from

the 4th sample while the intensity of infestation in other sawples

‘ was 2-6 Spécimens‘per one fish, I

Thus, there was no active migration .of larval Anisakis. sp.

[y

in the flesh ci the exanmined fish specimens'which werc kept

before froezing for not longer than 12 hours. It is proved by

' spproximately -equal mean infestation intensity of fish from

ES
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7 samples. It is estlmated that accumulatlon of larval Anl-
salkic in the flesh of blue whltlng in this case occurred not

during the experiment when flshvwere kept at p031t1ve tempe-

_rature up to 12 hours, but under natural conditions, il.e. in

.the sea,lLarval Anisakis sE.were“Localized mainly.in'the ventral

part- ol fish nusculature.

4

Discussion ' . : .

The localization of larvaL Apisakis sp, in blue whiting

' 1Le~h undoubbediy worsens commercial state of the product and

also inflicts economic losses connected with additional expenscs

tor technological processing or makes fish completél& unsuitadble,

Besides larval Anisakis sp. are dangerous for man{ Myers, 13976).

Though the bulk of larval Anisakis sg;"are localized amonst
the blue whiting viscera not uscd for buman consumption and
Lish are processed before use, the possibiiityAis not excluded

that dead nematodes arc ablc to cause héavy conﬁaﬁination
because of diss1m11atlon products concentratlng in the prinary
cavity of nenmatodes, Depcndlng on technology of fish processing
some nematodes preserve viabillty_and are able to perforate
the walls of the alimentary canal. By Grébda's da%a.(1974),
larval Anisakis sp. in herring kept in 15-19% saline solution
weré viable for 7-35 days. he similar data are presented by
V.I.M uravyov (1970), in whose experiments larval Anisakis su,
‘taken from the bqay cavlty of fish and put into the sea watcr
at 6.5-8°C were viable for 35-36 days. Survival of larvae grc:s

shorter up to 20—25‘minutes only.with!tne rise of temperature

Th . W mo e



e ﬁo 25°0 and declines to 4=5 minutes with the rise of tem=
. 2rature up to 95°C. ' ' | ‘ o
Studying uortality of Anisakie sp, and their penctrating
capacity, Cishi and tiiraoki (1975) proved that after 15 days
oi necplﬁ“ larvae in physiological solutian theix mortality

was a l‘ttlc higher than 1C%, and penetrating capaclty was

-av~roximately constant during the eéxperiment. On this basis
-Vune authora asﬁume»that parasites viable in underdone food

are 5“111 dangerous fcr human health, and penetra*lng capaclty

of live larvae in human digestive tract is comstant at least

- within 18 days.

Io this connection it may be supposed +that larval Arisakis
Sp. can penctrate the blue whiting flesh after capture and

kec?ing fish at positive temperature for a 1ong tine, However,

we did not manage to prove it in our experiment. At the same

{imo, the data of oSumith and Wootten (1975) illustrate that

after 14-37 hours of keeping herring at +3, +10°C, counts of

"~ larvae in ventral nuscular btissue increase - the fact, which is
" " ) ?

in their opinicn, connected with active.migration of 1arvai
Anisakis cp,., in the tish flesh.
. Jhus, ‘the migration of larval nematodec in the tlue whiting

flesh is tikely to be observed with the increase of the period

" of keeping risn before kreezing (it was not longer than 12 hours).

ihat is why only short-term keeping of caught fish at posgitive

. temnerature ic permitted.
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Cconclusions

As a result of parasxtcloglcal analys;s ol 175 blue whiting
spe01mens 7 samples of 25 fish ) caught on July, 5, 1979,
in bhe Norweglan Sea, larval Anlsakls SDe were found in the
fieoh of 99.4% of flSh w1th mean intensmty of lnfestatlon of
5.49 (1=34) speclmens per one fish. '

In uorsal dusculature “larval nematodes were found in 1r.,o

of fish with uean lnten51ty of 1nfestatlon of 0. 1o (1-3) speci-

mens per one fish. As to ventral m""culature larval nematoaes

were found in.,5%.4% of tish. The mean intensity of infestation

‘was 5.3 (1;33)Vspecimens.p¢r one fish,

As a result of pdraultolovlual anulyols of blue whitlnw

-frozen 0, 2, 4, 6, G, 10 anu 19 houru after capturs, no notablc

changes in infcstauicn of Iis ilk were reglsterel.
T iz proved bnat larval Ani is on. penetrated ‘the blue

“waiting flesh under natural, conditions,that is in the sca.

i .
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Table 1

Infestation of biue whiting flesh with larval Anisakis sp.

Ng. : ?eriod Dorsal part : Ventral "part : Total
fo) 20 000 i e o om e am e ot e o e e - ® e s 0 e st s pw s s om o am sm s am wn s s sm e sm m s i s e e e pw A e e e e
*Infeste : .Intensit £ fes- -Int £
le:ti £ y of infes ntensity of inf :
%metgealﬁf %T???fi?%ffmﬂmmw_-_?E%_____fﬁgm%f?P?-_,-f--_;
icapture; P ' : fish ‘in % :m
: mine. : nax, mean E in % . min. 5 mMax. mean /0 in. max. mean
I 0 8,0 I I 0,8 9,0 1 17 6,3 9,0 I 7 6,44
2 2 16,0 1 1 0,I6  100,0 I 11 4,12 100,0 1 II 4,29
3 4 16,0 I I 0,I6 100,0 1 13 4,04 100,0 T 13 4,20
4 6 16,0 1 3 0,20 I100,0 I 29 6,04 100,0 I 29 6,24
5 8 12,0 I I 0,12 100,0 I 24 5,32 100,0 = I 24 5,44
6 10 16,0 1 I 0,16 100,0 I 19 5,44 100,0 @ I 19 5,60 :
7 12 20,0 I 2 0,24 100,0 1 - 33 5,96 100,0 I 34 6,20
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