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Abstract

175 specinens of blue ~hiting (7sa~ples of 25 flsh) frozen

0, 2, 4,6, 8, 10 and 12 hours after captUro ware investigated.

Larval Anisakis SE. nematodes were found in the flcsh of 99.~~

or the e:xamined fish. 'l'he ü-orsal musculur tissue of only 1J
i. 35~

of blue whiting was parasitised by larval nematodes. The ventra:

part of musculature of 99.4% of blue whiting turned out' to bc
, .

On migration of larval Anisakis sp. into

thc flesh of blue ',lbiting (hlicromesistius poutassou)
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human consumption. It i5 shown that larval Anisakis sp. pcnet-

rated the blue whiting flcsh not while being kept at positive

~ temp6rature but in thc sea •
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let:< ityxoboli..w ....eglefiIü retrouveQ chez l",s

) -

l~ poutaesou (Uicromeeistius pGutassou) est une tieF plus

nombr~~~~s Fsp~cea de poissons Je l'Atlantique Ngrd-Est q~i, EOU~

l~ rapport p~rasltologique, est i~8uffisamment etudi~e. Juequ'a

pn~!"ent (In ne diflpos& que ues reneeignements fragmentairee su.r 18

paraaitofaune du pouta8~OU habltant lee regions Iimitr.phee des

mers de Bnrente et dp. Norvege (PoliAoaki, 1955) ~t les eaux de

Spitzberg ([;zuks, r.orenz, Steding, 1978), ainsi que des donnpes

Bur quclques especea de parasites tela q~e lee OctodaciyluE (=Diclidc

pn~ra ) minor provenant d~s regions au sud-ouest des lIes Hebrides

(Williame, 1959),

pclseons des differentes regions de l'Atlantique Nora-Est (Gaevok~ra,

Kovaleva,. 1976), les D:p!lyllobothrium ap., retrouve~ au bane .:FaerßlF'r

(Anaersen, 1977). Le r8re~ publicatione treitent le probl~rne de 1e

va] pur a11ment;"ire du poutS8BOU' contamine par lee nematodee ,(Mou

raviev, 1970; Grabda, 1978). D'autre part, vu l'ac:roiesecent de

I'exploitation du poutassoa, ce prubleme aequiert aujourc'hui un~

grande importanee. Un de EER aapecta particulierement compliques

consiste 8 l'evalut\tion <iIJ tempe dp. .la penetratien a.ee lerves deo

Anisakis sp. dans lee tiaF~B mu~c~lsires du poiesen. D'a~r~= certai~~~
donneea, lee larves des AniBaki~ sp. penetrent activem~nt d~ns l~s

musclee du har",ng lore de Sv:. !·;;':.>..:ktl.~t' de 148 '37 heures a 16. tE'm

p'ratur@ au-d~esus du z'ro. (~~l~h. ~ootten. 1975). D'O~ l'int~r~t

au pr~bleme de 1a contaminaticn des ffiuscles du pouta~aou vivent e~

a celui de l'accumulation des parssites dans les muscles du poissen

lors de Bon st_etage de 0 a 12 heures ü ]a tempArature H+".

. .
log;y cr which is stu...tl.C(~l \"ury pocrly. J,"l.-": ,t.:re~,~lm~ t~(".. .:."'? U.l:'~ t ....;·(;

date on par::lni tfo fauna i:.'f '...lu·~ \:b.i. ting in thc borJcr 3r'.;n
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between the J3arents anel. 1lorwcgian DeUG (Polyansky, 1955) anti

in the Spitsbergen waters (SZuks, Lorenz, Steding, 1978) as

weIl as the information on finding certain species of parasites

such as Octodactylus (~iclidophoru) minor in thc areas to thc

south-west cf thc llcbrides (Williams, 1959), ~y?:obolus acglefini

in fish of different urens of the North-ITe~tern Atlantic (Gaev

skaya, l~ovalyova, 1976), Diphyllobothriwn sp. on thc Facroe

Bank ,Anacrscn, 1977). Vory few papers deal with thc problem

of the suitability of blue whiting infested with nematodes

for human consumption (Muravyov, 1970; Grabda, 1978). At prcGont

this probien is of growing importance Ll connection Vii th increased

catches cf blue whlting. Detarmining tbc period of larv31 Ani

sakis sp. pcnetrating the fish flesh i8 one of the special

points of this problem. 1\here i8 information tbat larval Anisa

::i~l sp. activcly penetrate herring musculature.aftcr 1~37 hours

of.keeping fish at positive tcmperaturc (Smith, \'lootten, 1975).

That in why wo were intercsted in thc problen, to what degreo

tbe musculature of live blue whitinG is infestcd, aLd if tbe

worm burden in tho fiah flesh increase whilc being kept at

positive temperature fram 0 to 12 hours.

hlatcrials und methods

~bo investigationn of blue whiting caught on July, 5, 1979,

in thc Norwegian Sea, ware tho material ~or the paper.

7 blue whiting samples of 25 specimens (175 fisb in all)

fro::;cn 0, 2, Lt-, 6, 8, 10 anJ 12 hours after capture were inspected

by tho mcth0d of incomplotc parasitological dissection. Flsh

\'Iero takan from the same Inn<ling. In so doing muscular tissue
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of fish was examined visually. All the found nematodes were

collected and countcd. The receivcd data were generalized and

linted in Tuble 1 where extensity of infcstation in per cent,

minimal, maximal and average intensity of infestation in speci

mons for euch sampIe as weIl ao for dorsal and ventral museIes

of fish separately are given.

Systematical part

As ~esult o!the investigations larval Anisakis sp. relating

to the order of Ascaridida Skrjabin et Schulz, 1938, and thc

family of Anisakidae Skrjabin et Aarokhin, 1945 were found in

thc flesh of blue whiting.

The first intermediate hosto of Anisakis sp~ are ~lanktonic

invcrtebrates - euphausiids, mostly Thysanoessa spp.(Smith, 1971),

Caprella septertnionalis (Uspenskaya, 11)65), and also Crustacea

of the genus Pandalus (Shiraki, HaseGawa, Kcnmotsu, otsuru, 1976).

The scconu intermediate hosts of these parasites are marine fiah

of different species.'The final hosts of Anisakis sE. are, mainly,

sea mammals - Pinnipedia anu Cetacea (whales) (Davey, 1971; ,

Scott, Fisher, 1959; fJargolis, Dailey, ,1972; Platt, 1975; etc.) e
Davey (1971) inspected the genus Anisakis end singled out

three species:' 'A. simElex (RudolEhi),. Ac physeteris Baylis and ~

A. tnJica (Diesing).The first two species are founa in whales

of thc North Atlantic and Arctic waters. ~he third species

CA. IJ'ypica) was found in the aren lJctween 400 N and ,60 S. 'l'hst 18

why it may be supposcd that larval Anisakis sE. found in fish

of thc North Atlantic and ncisbouring areas as weIl as in blue

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

i
\'
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Results

Anisakis sp. 1. nematodes were found in tbe f10sh of 99.41G cf
., ., • .1. •••

"tae invcstigatcd fish~ 'l'ho maan int:msity of infestation, waG 5.49
,,-. ,.".. ~..,,, .-,"

.( 1-4) specimens .per one flsh. Extens'ity a11d intensity'of infes-'
• < • ~ .!. .

tation ace hiGh enough, but in this :casc larval neluutodes were

founJ in tbe dorsal muscular tissuo of 14.7.~ of blue whiting with
'" '. '.

mean 'intensity of infastation cf 0.16 (1-3) specimens per one fleh.

At the same time ventral musculaturc cf 99.~~ cf thc investiGuteä

.~ flsh turned out to be in~estcd. Tho mOnn intün~ity of infcstation

in~hi6 ease was 5.i(1-33) speeimens per one fish.

"On thc whole wllile ,investigatiDg ? sampies cf blue v;hiting

.f,cozen.O, '?, 4, 6, 8; 10 and 12 hours aft,ercapturp.,' no notable

ehanges in thc infcstation of fish with larval nematodcD wero

registered (Table 1). ~he similarsituation ,is obs~rved in the in

fdstatioD cif thc dorsal and ventral muscular tiSSU3 of blue whiting

"':ith ln'rval Anisakis sp.: ('l'able 1) where there were no conspi 

cuoUs ct~uges in theinfestation of fish from different sampIes

~i ther. Insignificantfluetuntions of mean"intensity of' infos 

tatioD are eonnected apparcntIy with thc availabilit7 of same fish
, ' .

specimens highly infestod with larval nematodes. For instanco,

29 specimens of nematodes were found in thc flesh of one fish [rom

the 4th sampie while tbe intensity of infestation in other saI.1ples

was 2-6 speeimens'per ane flsh.

ThUn, thora was no'netive miGration,af larval Anisakis 80.

inthe fleshel'thc ejamlncd fish ~pecimens'which ncrc.kopt

b~.rcrl) rrcezing for not'longerthan 12 houre. It isproved by

, , appro~atoly·cqual mean infestatlon intens~ty of .fish from

"-,
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7 samples. It is estimateu that accumulatioll of larval Ani

.~ in the flp.sh of blue whiting in this case occurred not

during thc experiment when fish.wcre kept at positive tempe

~ature up to 12 hours,but under naturo1 conditions, i.e. in

. tllc nea.Larval Anisakis sp.were localized mainly in the ventral

part.ü.L fish muoculn.turo.

Discuszfon •The iocalization of latval Anisakis ap. in blue whiting .

rlesh uridoubtediy worsens commercinl state of the product and

also inflicts economic losses connected with additional expenscs

for technological processing or makes fiah cocpletely unsuitab10.

Besides larval ADisakls sp. are dangerous for man' Myers, 19'16).

~hough the bulk of larv~1 Anisakis sp. are Iocolized amonst

the blue whiting viscera not uscd for human consumption and

fish are processed before use, thc possibility 1s not excluded

that dead nematodes are able to cause heavy contamination

because of dissimilation protlucts concentrating in the prica~y

cavity of ncmatodCS. Dependlng OD technolcgy of fiah processin~

some necatodes preserve viabilityand are able to perforate. ~
the walls of tha alimeDtary canal. By Grabda's data (1974),

larval'Anisakis sp. in herring kept in 15-19% saline,solution
.

were viable ~or 7-35 days. ~he similar data are presented by

V.I.~uravyov (1970), in whose experimen~s laL~al.Anisakis sp.

'talwn from the bouy cavity of fiah aDel put into the sea \'Iater

at 6.5-:-8°C were viuble for .:55-36 days. Survival cf larvae brc:~J

shorter up to 20-25 cinutes only.with the rise of temperature
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;;;> to 2:j"~ :::nd declines to 4-5 minutes wittl tlJe ri3G of t:e~

. ·:-rnturt3 Ul' t'o ,5°0.

S~udying uortality of Anisakie sO. and their penetrating

~o;'.qcity, Oisu1 and Hiraoki (1~)7'?) proved that. attcr15 deys

or A~clpi~b larvae in physiologieal solution their m~rtality

was a littlc higher tban 10%, and penetratlng eapseity was

a:prcximately eonstant during th~ experiment. On this'basis

tue authors assume that parasitea viable in underdone food

~re ztill dangerous ter human hcalth, and penetrating capacity
. .

of live larvae in human digestiv~ tract is constant at least

~ithin }ß days •.

In this cOIUJection it may be supposed that larval .tnisakis

~. ean penctrate the blue whiting flesh after eapture end

ke8ping fish at positive temperature for a lQng ti~e. However.

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

ti~u, the data of ci~ith an~ Wootten (1975) illustrate that

arter 14-37 llou:cs oi kcepilJG herring at +', +10°0 t counts ot .

la.rvnc in ventral muscular tis6ue increase'- tha fact, whlch ia,

~ in their opinicD, connected with act~v6,migration or larval

Anisakis C). in the fish flesh.

'.'hus I . the misr:ltion or l.arval ncnw.todes in the t'lue whiting

j;'l.esh is l.U:elJ to be observed wi th the increase of the period

of .ke6ping rtsn before rreezing (it was not ~onger than 12 hO\\rs) •

.':Lhat is wh,)" on1y onort-teL'tl kc':ping of caught .f.'ish at positive,
temI,erature ic pC.l.'l1li ttcd.
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Conclusions

As a result of parasitclogical analys~ oi' 175 blue wbiting

spcciIaens ( 7 samples or 25 fish ) caught on July, 5, 1979,

~D the Norw~gian Sea, larval Anisakis sp. were feund in the

fleshof 99.~ cf fißh ~ith mean ,intensity of infestation cf

5./~9 (1-34) specimens per ~ne fish.

In .101'sal musculature . 'larval nematodes wc1'e found in 1·~. 3"

of fish ~ith ~ean intensity of infestation öf 0.16 (1-3) speci-
~." '.

mons per one fish. As to ventral musculatu.re larval ne!:lutoCles

were fOWld i!l.'S'9.IW~ of fisn. 'l'he. mean intensity of infestation

was 5.3 (1-33) specimensper one fish.

As a result of parasitologi~al 3nalysis of blue whitLng

. frozenO, 2, 4, G, G, 10 ane!. 12 hours after capture, DO IJotat.üc

•

chaDGe~ in inft~sta t;ion of flsh fle~h wore reBiste~ed.
. I

"I 'Co 1.:: ,:>.('0780.. that larval Alüsakis Dry. penetrated the blue

"wlüting flcsh undel' natural. conditio!18, that i8 in the sou.
, .
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~'able 1

Infestation of blue 'whiting flesh with larval Anisakis sp.

... \ . I

---~------------~---------------------~--------------- --No. ; Period: Dorsal part : Ventral . part : Total

s~Ple;~fIilC af~In~este?r~t:n~i~;;; infe~t;ti~; - - - 7Intensit{of infes-- -;in;e:t:d7Inten~itYOf infe~ - - -,
: tor .. f~sh : :!nfested: tat~on : f' h : stat~on. •~n (,.% __ .. ... __ ... ... ... ... _ _ _ _ _ _ _ _ _ _ ... _ _ _ J.S _ _ __ - - _ .. ... _ _ - -'"
· .• . . f' h • O.°capture. • . o. J.S • o. (.. 0 •

• • • min • max °mean' • min : max. : mean ° J.n /0:. m~n. max. : mean
: . :.:. : : in %: •• . : • • •· . . . . . . . . . . . .- - - - -- -- --...... - - ... - - - ......... - - - - -- - -.- - - - - - - ,.. ".. - - - - - - - - ... - - - - - - - -

I

2

3

4

5

6

7

o

4

6

8

10

12

8,0

16,0

16,0

16,0

12,0

16,0

20,0

I

I

I

I

I

I

I

I

1

I

3

1

1

2

0,00

0,16

0,16

0,20

O,I2

0,16

0,24

96,0

100,0

100,0

100,0

100,0

100,0

100,0

I

I

1

1

I

I

I

17

11

13

29

24

19

33

6,36

4,12

4,04

6,04

5,32

5,44

5,96

96,0

IOO,O

100,0

100,0

100,0

100,0

100,0

I

I

r
I

. I

I

I

17

II

13

29

24

19

34

6,44

4,28

4,20

6,24

5,44

5,60

6,20

\C.
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