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[lepimwon ouvdvaopévng napaoi-
wong KoKK1vopapou (Sebastes
marinus) and vapatdén ka1 Kemni-
noda ;"

I. Kat(aylavvékng', T. ®payxiaddung', A. Ka-

patdoou', I. Aoko&uddkn' kar B. Berland®

TIEPIAHWH. Zuvluaopévn napacitwon ané o vaparddn
Anisakis simplex xa1 to xwminoSo Sphyrion lumpi, evionicfnke ce
kateyuypévo Kokkivopapo (Sebastes marinus) npoéheuong lohav-
§iag. Exnv nepirovaix kothétnra Tou wapiod Ppéfiniav Séxa e-
yruoTwpéves mpovipges A. simplex kar €61 oyxibia Siapérpou 0,5-
1,0 cm oty nepitovaikn koLhétnta, o€ IPGOQUON e TO GTIAAYVIKG
nepitévaio fi Toug xothiakotig pug, ‘Eva ané ta oyiibia autd nepi-
efye unoeippara npovipeng vapatwdous,. Eniong Ppébnxay téo-
oepa oykidia Srapérpou 1,5-3,0 cm oroug pug g payng ka1 tng ou-
pdg, 5o and ta onofa nepiefyav yruvadn mhdxa, n onoia avayve-
pioBnke wg unéleppa v npoadivy popiwv tou kwnrinodou S.
lumpi. H xatavddwon yapiiv nou @pépouv {wvravd vapat)én na-
pdorta wg owkoyéveiag Anisakidae priopei va mpokahéoer tv acfé-
veia avicakiaon kai/n avosoloyiks unepevaiadnoia otov avbpow-
110 Kas ota KaroikiSia caprogpaya i nappdya {da, pe anotéheopa o-
képa kai w0 Bévaro.

Aékerg supempiaong: Kokxavéyapo, vnpatddn, Anisakis, kwmino-
&a, Sphyrion.

EIZAIQIr"H

Ta opdorta Twv edMAUWY YagLwV oV ELOYWQEOUV
otovg g (6mwg opLoueva eidn and mpwtélna, TAaTuéh-
pwvOec, Wuarmdn xow xwminoda)' 1 cupugpUiovol e TO KOt
AMaxd meQuTévaro dev ToparQUVOVTOL XATE TOV EXOTTAC-
yvwopud. H onpaoia tov mpofiipuotog diapépel avdioya
LLE TO £(D0C TOV TAEAGITO, TN TUYVOTITO KO THY EXTAOT)
TOU TOQAOLTLOROY, 6w KoL TG TOAVES EMUITTOOELS OTN
dnudora vyeia.

OL TEOVUUQES TV VIUOTWOWY TG OLKOYEVELUS
Anisakidae eyxaBioravral oTovg Hug, 0T0 HRag, OTOVS Ve-
pOOYIC xat TNV ®othloy xohdtTa ToAdY Bakacowvay

A case of combined parasitism of a
redfish (Sebastes marinus) by
nematodes and copepods

Katzagiannakis I', Fragkiadakis G', Karatasou A',
Askoxilaki I', Berland B.?

ABSTRACT. Complex parasitism, from the nematode Anisakis
simplex and the copepod Sphyrion Iumpi, was detected in a deep-
frozen redfish (Sebastes marinus) originating from Island. In the
visceral cavity of the fish, ten encapsulated A. simplex larvae and six
lumps of diameter 0.5-1.0 cm were found, attached to the parietal
peritoneum or the abdominal muscles. One of these lumps
contained remains of a nematode larva. Finally, four lumps of
diameter 1.5-3.0 cm were found into the muscles of the fish’s back
and tail, two of which contained a chitin plaque that was identified as
a remain of the copepods S. lumpi anterior part. Consumption of
fish infested with live Anisakidae larvaescan cause the disease
anisakiasis and/or immmunological hypersensitivity to man and
carnivorous or omnivorous domestic animals, resulting even to

death.

Key words: Redfish, nemarodes, Anisakis, copepods, Sphyrion.

INTRODUCTION

The parasites of edible fish that penetrate into fish’s
muscles (as certain species of protozoa, flatworms, nema-
todes and copepods)' or attach to the parietal peritoneum
are not removed during evisceration. The importance of
the problem can differ depending on the parasite species,
the frequency and extent of parasitism as well as the possi-
ble implications to public health.

The nematode larvae of the Anisakidae family
migrate in the muscles, liver, kidneys and visceral cavity
of many marine fish, but mainly of herring.* Fish repre-
sent the intermediate hosts of these parasites.’ Their
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Hpaxheiov, TTgofhita 3, P.O. Box 1902, 711 10 Hpdxheto, Kprjm
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Paousv, #uplng ums ™mg p€yyags.™ Tapaoit uoTeAoUY
TOUC EVOLAPECOUS SEVIOTES TV maasitwy avtuv.’ H ma-
QOVGIC TOUC WITOQEL VU CUVOEETUL [E TNV EUPAVLON HOH-
xoudtwy (granulomas) OToug LOTOUg TV PaoLiy, Tuhavag
Aoyw avridoaang tov Sevion| 0T UETAVACTEVON TWYV TR0~
vupgav.’ Ta xowdtepa eidn Anisakidae elval ta: Anisakis
simplex, Pseudoterranova decipiens, Hysterothylacium
aduncum xay Contracaecum oscudantum™ TaA. simplex nau
P. decipiens elvou xuiwg viretBuva yue tn pokvvan avBo-
WV PETA OIT0 RUTOVAMWOTN WRAV 1) ATEAOS YMUEVWLY Y-
Qubv.™

Ta xwmiToda Tapuoitovy ota Pdeia eEwtepind, to
OTNEKTLXG TOUG HOQLE ORWS TTRORAAOVY AAAOLOELS OTO
dépua xow toug pug Ty Seviotwv.' Ta xuoldtepa TaQaot-
TRd £00N ROINTEdWY Yia Te Bahaoovd PAagLe avijrovy
ot yévn Lernea, Ergasilus, Argulus way Sphyrion

MMAPATHPHEEIL

& RATEYUYUEVO RORRVOWPapO (Sebastes marinus), Bd-
ooug 370 gr xou mpo€hevong Iohavdiag, eviomiotnxay: 1.
Afna eyruoTOUEVOL VIUATHIELS, TYIjUaTos EMTESOU ®O-
yhia (ewdva 1), omyv teprrovaint xothdmra. O vhport-
deig eixav wirog 1,0-2,0 cm o ritav vexpol AGyw ratd-
PuEng. 2. "ESL tovuhduoppa oyxidia dtapétoov 0,5-1,0 cm
(ewdva 1), Tola TROCHUOUEVA OTOUS UG TOU KOLALAHOU
TOLYOUATOE %Ol TElC 0TO ®othaxd mepitovao. 3. Téooepa
rowAdpoppa oyxidia dicpgtpov 1,5-3,0 cm (ewdva 1),
oto Babog Ty puev g paxng #ow Tng ovede. Ta oyxidia
(rtAnv evig) meptPpdAiloviay T TETOYVOUEVO AEVROPOLO
ouvAETIXO LOTE (ewdva 1). ATto To OTEQED, PULORATTAVO
TEQLEYOUEVO TV 0YHLOIV EYLVaV EMLYOIOUUTO VLA UIRQO-
onodrmnon (i xow petd amd yeworn Gram). Eniong omopd
oe dyap (oinatovyo xut Sabouraud) xot evopOauLonds
rerTovoryor Couoyd. O eEetdosic autéc dev £8eiEay ma-
povaia axtnoiny, nuitwy vj tpwtoluwyv. To Pdou nei-
Bnxe axordiinio yio xatavdlwon Adyw aihoiwong twv
0QYOVOANTITLHIV TOU X ULOCHTNOLOTLHWYV.

To gvprjuara woviporowiBnxay oe Sidhvpa 70% owbo-
vohng #ow 10% yXuxepohng ot otdhOnray yia eE€taon
ato Zwohoyixd Ivorirovto tov [Mavemomuiov Bergen. Ou
TEOvVUNgeg eppamtiomuay oe Aaxtopavély (Yoehartixd
OEU, @aVGAN, YAUREQGAN ROt VEQD OF (0OUS GYROUS) YLaL VO
apaleefoUv VTOAE(UUATA LOTWY QTG TNV EMLPAVELD TOVUG
®aw va yhoyoaviel n xtom tove.” Metd e topr g ®u-
oG apaREBnxe ®ABEe TEOVIUET Ko EYIVE UXOOCHOTILHY]
naOaTiENoN XEQOAC xaL ovpde.’ BdoelL g poppohoyiag
Toug oL mEoviupes TaEwvounBnxay oto eidog Anisakis
simplex.

Avo o Ta TEoceQa ueydia oyxidia (drapeteog 1,5-
3,0 cm) mweprelyay uua oteen xrmvaddn mAdxa (emova 2), 1
onola avayvweioBnxe HaxrQOOKOMIKA WG HEQOS TOU E-
UREGoBLOU T RATOS TOV XWNTodoV Sphyrion lumpi (eu-
u6va 3). And o vrerowta €EL puxpd oyxidia (Suduetoog
0,5-1,0 cm), éva dev EQEQE TEMAXUOUEVO HEQIBANE GUV-
detro? LoToY o TEQLE(XE UTOAEPPATA TROVIRETS VT)-

& -~
1B

@
> p @

1C

Ewova 1. Evonjuara andé magaottovuevo xoxxivoipago. 1A:
Eyxvarwuéves Tooviugpes tov vijuatwdovs Anisakis simplex. 1B
xat 1C: Oyxidra azx6 tyv weoirovaixt xotlotnra. To Béloc dei-
xveLta vitodeipparea evds EyxAgioron yuarwdovs ato oyxidio 1B.
To oyxidio 1C xer xomel exyuirwc. 1D: Emipufxne toun oyzediov
amo rove wvs g odyne. Magarnoeirar Asvxdpatos auvoeTixds -
aTo¢ ov wEpifidAdet To oyxidio.

Figure 1. Findings from a parasitized redfish. 1A: Encapsulated
larvae of the nematode Anisakis simplex. 1B and 1C: Lumps from
the visceral cavity. The arrow shows the remaining of a nematode
enclosed in lump 1B. Lump C is cut longitudinally. 1D: Longitudinal
cut of a lump from the muscles of the fish’s back. White-gray
connective tissue, surrounding the lump, is observed.

presence can be correlated with the appearance of granu-
lomas in the fish tissues, possibly due to reaction of the
host to migration of the larvae.’ The more common
Anisakidae species are: Anisakis simplex, Pseudoterranova
decipiens, Hysterothylacium aduncum and Contracaecum
osculantum. The species A. simplex and P. decipiens are
mainly responsible for infecting humans after consump-
tion of raw or insufficient cooked fishes.™

Copepods parasitize fish externally, but their anterior
(attaching or mouth) parts can cause pathological changes
to the skin and the muscles of their hosts.' The main cope-
pod species that are parasitic to marine fish belong to the

genera Lernea, Ergasilus, Argulus and Sphyrion."

OBSERVATIONS

In a frozen redfish (Sebastes marinus) of 370-gr weight,
originating from Iceland, we found: 1. Ten encapsulated
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potwdovg (ewdva 1), 1 omola Spwg dev fitav duvardy va
toEwvopunBel Adyw amoauvBeong Twv LoTWY TNg.

LYZHTHIH

O tpoviuges A. simplex tapaaitotv oe Ydgiee tTwv fo-
pewwv Bahaoodv (p€yya, farardog nhm), ahhd ®al Tng
Meooyeiov (oxouumpl, oapdéha whn). > Evioriovral ou-
viiBwg oo omhdyva ®a aToug pug (18iwg Toug xothiooUc)
za nordlouy pe eninedeg oneipes.’ AvtiBeta, oL mpoviu-
@eg P. decipiens £.0%0Q0OUY OTOVS UG GAOU TOV OOUATOS
»ou povdCouy ue emuixeg oneigeg.”

Ta evihna A. simplex Couv otov nentind cwhrva Bo-
rdoowwy Bnhaotirndv (dehpivia, pdhawveg) rot xnTwddy
(pureeg, Bahdooor erépavteg). Ta Bnhund yevvoiv afyd
7OV EXROAATTOVTCL OTO VEQO. Ot TROVUUPES RATAITIVOVTCL
QTG TALYHTOVIX G HOOULVOELDTY] KL JETA TNV HATAITOOT| TV
ROOAUWVOELOWDV Ot YAQLA HETAVAOTEUOUY TQOC TO TEQLTS-
VOLLO %o TOUg pug. Méow g tpoguxng aivoldag oL mpo-
VULES %OTaITiVOVTONL artd Toug TeAxoug SevioTeg (dehpivie
#ATT), GOV WOLUALOUV RO AVUTOQAYOVTUL. ZE TEQITTW-
o) uékuveong avBpmou 1 ®utowridiwy Bniactixey oL To-
virgeg etva Suvatdv va HETAVHOTEUOOUY, UE CUTOTEAE O
v £xONAWOE] OLAMaRG TUVOQOUO UVTITTOLYO TS TXWAN-
zoetditdaug, TapoEuoude Prixe, deouatondeia, oidnua
»a rohvapBoitda.’

O mpoviupee TS owtoyEvelac Anisakidae aviyvevo-
VIC UOZQOOHOTILRG OTo PdoLa, OTO TEQLTOVALO 1) TOUE
wug.™ Entlong u€ow g emtonomnons AETTHV TOWDY UQo-
OTd 08 QOTEWY Ty 1) LETd amtd eviupua] TEPY TV LOTWOV
#OL GUALOYT] TWV EYRUOTOUEVMY TEOVUUEHY 1e dujbnom
(ot Covraveg avBioTavtal oty TEYN LECH AVROTOAEWMY
v tpoteacsnv).* Evallaxtird aviyvetovral #atd my
EMLOROTN AT, TETLECUEVIV AETTWV TOUWY 1] OLOLOYEVO-
TOMUGTOV LOTHY, HE VTEQLOIN axTvoforlc uixovg »i-
watog 366 nm, 6tov oL Cwvtavég mpoviuges Anisakidae
©Boolouv.™ O Yyelovouuneg apyes mEMEL VO EVIUE-
QUWVOVTUL OXETLKA, AGY® TOV ®VOTVOL EUQAVIONS COPa-
PWV TUEEVEPYELWV (RORKIWUA TOU EVIEQOY, ahheQyleg
#hi) o cvBpuimous no Tuia, UETE ™V #UTUvEAWOT WY 1
ATEADS YNUEVWV PAQUDY TTOV PEQOVV CwvTUVES TEOVUNL-
oec Anisakidae.™"" AvtiBeta, oL VErDES TEOVUNPES TTOTE-
Aovv eQLO0GTEEO TTROPANHa aLoBn TS oL Yuyohoyiog
Yl Tov ®atavohwt.?

Q¢ TEOPUAGEN 0Tl TNV AVLOA®ICOT) GUVIOTATAL TTQUIL-
LOg EXOMACYVLOUGS TWV PAQLOY ETELDT OL TQOVUUPES
Anisakidae mpomBovvral ootd TOVE HUC OTO TEQLTOVALO, HU-
olng ot Amapd Papua (p€yya, oxouwwrel).” Ma ) Bavd-
Tmon Tov mpovurgdv 1 Evpornaix) "Evmon emfPdiher ta
chievputo wol yBuoorevdonata tov Du zatavahnBoiy
KW Ynjowo va ratapiyovrat tuygwg otovg -20°C (&-
omTeQr Beproxpacia eheyyOev nE BEQUONETOO), YLi

Tovhdyotov 24 woes." H Apepuavinn Ymnpeoia Toogi-

wmv o Moty (FDA) guviotd #atadtoog Twv Teovuu-
@UIV 1E TUE( xatdypuEn otoug -35° C (eowte it} Oepuo-
#oaoia) yue 15 wpeg v otovg -20° C (eowtepnn 1 eEwte-

Ewdva 2. Evorjuara and mapaottovuevo xoxxvoyago. 2A:
Emuurixne toun oyxtdiov amo Tovs uvs tne odyns (ragovodle-
tal 1o oo oyxidio). 2B: Xitvadns midxa wov evioTiodnxe ué-
00 0T0 0YXIOI0 xQL OVAYVWOIOONxE WG VTOAEIUA TOV OTNQIXTI-
%0V poolov xwanaddov Sphyrion lumpi. [Taparnoeital xotAdy-
ra aTo 0yxid10 Adyw agalpeons TS yiTividdovs TAdxas.

Figure 2. Findings from a parasitized redfish. 24: A longitudinal
cut of a lump found in the muscles of the back (half of the lump is
presented). 2B: Chitin plaque found in the lump. It was recognized
as remaining from the "attachment part" of a copepod Sphyrion
lumpi. A caviry, left in the lump after removal of the chitin plaque.
is observed.

nematodes, in the shape of flat coils (figure 1). in the pari-
etal peritoneum cavity. The nematodes (1.0-2.0 cm long)
were dead due to freezing. 2. Six lumps of various shapes
and of diemeter about 0,5-1,0 cm (figure 1); three of them
attached to the abdominal muscles and three on the pari-
etal peritoneum. 3. Four lumps of various shapes and of
diameter about 1,5-3,0 cm (figure 1); embedded deeply into
the muscles of the fish’s back and tail. The lumps (exempt
one) were surrounded by thick and gray connective tissue
(figure 1). Smears of the brown internal mass of the lumps
were prepared on glass’plates and observed under micro-
scope (unstained and after Gram staining). In addition por-
tions of this mass were used to inoculate blood- and
Sabourad-agar as well as peptone broth. These tests did not
show the presence of any bacteria, fungi or protozoa. The
fish was considered as improper for consumption due to
serious alteration of its organoleptic characteristics.

The lumps and parts of the fish were fixed using a solu-
tion containing 70% ethanol and 10% glycerol and were
sent to Prof. B. Berland at the Zoological Institute of
Bergen University, Norway, for further examination. The
nematode larvae were dipped into lactophenol (lactic acid,
saturated solution of phenol, glycerol and water in equal
parts) to remove remainis of fish tissues from their surface
and wet their capsule’. After cutting the capsule each larva
was removed and its head and tail was observed under light
microscope’. Based on their characteristic morphology the
larvae were classified to the species Anisakis simplex.

NEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAZ 2002, 53(1)
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Ewéva 3. Komijrodo Sphyrion lumpi asd to uoveeio tov Ktn-
wazpixov Egyaotnofov HoaxAeiov. 3A: To "otnoixtixd uogio”,
amotelovuevo ard pia yrrvddn mAdxa mov Prilerar orovs uvg
xat HEpos Tov playov wov Ty cuvdéet ue Tov xepalobdoaxa
(BAéme eixdva 2). 3B: O xepalobipaxag Tov xwnnmodov. 3C:
Or odxot Twy afydv.

Figure 3. A Sphyrion lumpi copepod from the scientific museum
of the Veterinary Laboratory of Heraklio. 3A: The "attachment
part", comprised by a chitin plaque lodged into the flesh and part of
the stalk connecting it with cephalothorax (see figure 2). 3B: The
copepod’s cephalothorax. 3C: The egg sacks.

ounr} Beopoxpaocia) yra 7 npépes.”

Lo TV TEOCTAO(E: TWY KUTCVaAWTHY, T pdote (pLlé-
To mdovs 30 mm) mpénel va Beppaivovial oTo Yrioo
TovhdyLorov atoug 55-77°C (m.x- 10 min otovg 60°C 1 7
min gtoug 70° C), exe1dr oL wEovipQEeg emBLivouy ent o-
pec atoug 50°C." H epBdrnion oe 8% NaCl yua 7 nuépeg
OewEELTaL YEVIXE OTL 0OQQVOTOLEL TS TEQOVUPPES, UG O-
owopéveg empudvouy péyol 28 nuépeg ot 21% NaCl.™"
Avagépeton entiong 6t emBudvouy yia 70 mepinov nuépeg

Two of the four big lumps (1,5-3,0 cm diameter) were
found to contain a solid chitin plaque (figure 2) that was
identified by visual inspection as part of the copepod’s
Sphyrion lumpi anterior part (figure 3). Among the six
small-lumps (0,5-1,0 cm diameter), one was not covered
by thick connective tissue and was found to contain
remaining of a nematode larva (figure 1). The species to
which the larvae belonged could not be identified due to
extensive disintegration of its tissues.

DISCUSSION

The larvae of the nematode A. simplex parasitise not
only fishes of the northern seas (herring, cod etc), but fishes
of the Mediterranean sea (mackerel, sardine etc) as well.***
The larvae are usually found in the interior organs and the
muscles (mainly the abdominal) and look like flat coils.’ On
the other hand, P. decipiens larvae can penetrate in every
muscle of the fish’s body and look like stretched coils.’

The adults of the species A. simplex live into the gas-
trointestinal track of marine mammals (dolphins, whales)
and cetaceans (seals, sea elephants). Female nematodes
release eggs that hatch in the water. The larvae are inge-
sted by planktonic crustaceans and after further ingestion
of these crustaceans by fishes the larvae cross the digestive
wall and migrate towards peritoneum and muscles. When
the fish are devoured by larger marine mammals, that are
the definitive hosts of Anisakidae, the larvae moult into
adult worms.” In case of human or animal infestation the
larvae can invade internal organs, causing an acute
abdominal syndrome similar to appendicitis; violent
coughing; urticaria; allergic oedema and polyarthritis.”

Larvae of the Anisakidae family can be detected, in the
peritoneum and the muscles of fish, by visual inspection.*
In addition, they can be detected through inspection of
thin sections or pressed filets under light sources or after
enzymatic digestion of the fish tissues and recovery of the
encapsulated larvae by filtration (alive larvae resist dige-
stion with protease inhibitors).** Alternatively, the larvae
can be detected by examination of pressed sections or tis-
sue homogenates, using UV light (360 nm), since under
this irradiation Anisakidae larvae fluoresce brightly.**
The Health Agencies responsible for relevant cases must
be informed immediately after detection of Anisakidae
larvae due to the possible occurrence of important health
problems (intestinal granulomas, allergies etc) in humans
and animals, following the consumption of raw or insuffi-
ciently cooked fish carrying alive larvae.”" In contrast,
dead larvae are for the consumer mainly a problem of aes-
thetics and psychology."

To prevent anisakiasis, an early evisceration is usually
recommended because Anisakidae larvae can migrate
from the digestive tract and the peritoneum to the mus-
cles, especially in fish of high lipid content (herring, mack-
erel)."” For the destruction of larvae the European Union
imposes a quick freezing at-20°C (internal temperature

TIEPIOAIKO THE EAAHNIKHE KTHNIATPIKHE ETAIPEIAT 2002, 53(1)
JOURNAL OF THE HELLENIC VETERINARY MEDICAL SOCIETY 2002, 53(1)



KATZAGIANNAKIS I, FRAGKIADAKIS G, KARATASOU A, ASKOXILAKI [, BERLAND B. 43

ue 6% NaCl xoan 2,5% 0Ewd 0V, yio 42 nuépeg ot 7,5%
NaCl xou 2,5% oEwxd 0EU o yua 35 nuépes o 8,5% NaCl
»at 4% oEwxé 0EvV."

To xwmijmodo S. lurnpi tpooBAarheL CUXVAE TQ HORKLVG-
Yoo KAt TO OTNELRTLRS Tov udpLo Bubiletal oTovs Hug Tou
WYPoELot G7TOV EYHVOTWVETAL, EVA TO CWIA TOV TAQATITOU
ROLL OL GEKOL TWV QUYDY ETUKOELOVTOL eEwrtepLnd.’ Kotd
TNV GALEVOT] TO CWOL TOV HWITTTOOOU OUY VA QTTOHOTTTETAL
UNXOVLXE EVD TO OTNELHTLXG TOV LGOLO oUVHiBwe Tapas-
VEL EYHUOTWUEVO OTO Papt.’

EYXAPIZTIEZ

Evyapwotovpe Bepud toug xtnpvidtpovg Zayagia Zw-
papd %o 'onydon Xapahaprwdxn yia tn Borifewd tovg. H
mArong dLepevvnom TG Tapovoag teETTWoTg de B uro-
povcE va mpayuatonolnBei xwois v auépLotn ouvdpo-
p1i Tov Kabnyntj Bjorn Berland, oto epyaotriplo Tov o-
ntolov €YLVe M TAUTOTTOMOT TWV TAQACTTWY. a

checked by thermometer) on all the fishes and fishery
products to be consumed without previous cooking , for at
least 24 hours.” The American Food and Drug Admini-
stration (FDA) recommends the destruction of the Anisa-
kidae larvae by freezing at -35°C (internal temperature)
for 15 hours or at -20°C (either internal or external tem-
perature) for 7 days."

For the protection of the consumers, fishes (30-mm
thick fillets) must be heated at least to 55-77°C (i.e 10 min
at 60° C or 7 min at 70°C) during cooking, since the Anisa-
kidae larvae can survive for many hours at 50°C." Storage
in 8% NaCl for 7 days is generally considered that inacti-
vates these larvae, although a number of them can survive
up to 28 days at 21% NaCl."" It is reported that the Anisaki-
dae larvae can survive for about 70 days in 6% NaCl and
2,5% acetic acid, for 42 days in 7,5% NaCl and 2,5% acetic
acid as well as for 35 days in 8,5% NaCl and 4% acetic
acid.”

The copepod S. lumpi is a common parasite of redfish.
Its “attachment or mouth part” is lodged deep into the
fish’s muscles, where it can be encapsulated, while the
copepod’s body and egg sacks remain outside the fish.®
During fishing the copepod’s body is often cut, while the
“attachment or mouth part” remains in the fish flesh.’
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