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How good is sushi…..

But watch out!

Something can be inside…..





Have you ever seen these on fish products?



Anisakis



Life Cicle



Anisakiasis

FORME DI ANISAKIASI



Gastro-allergic Anisakiasis and Anisakis

allergy



A. pegreffii  A. simplex (s.s.) A. berlandi (=A. simplex C) A. typica  

A. physeteris  A. brevispiculata  A. ziphidarum

A. paggiae  

A. nascettii

Anisakis species in the world



From 2010

Anisakis and Anisakiasis

 First peak of interest on 1996: first case of Anisakiasis in Italy
(Stallone et al. 1996) 

 Introduction of Japanese traditional food



Aim of my study

Assess the risk level related to 

Anisakis spp. in Mediterranean basin 

and develop prevention strategies and 

techniques to reduce it



Work package 1

Assess the presence of 

Anisakidae in 

Mediterranean fish and 

fish products and 

investigate the seasonal 

infestation trend to 

have a chronological 

risk assessment 

regarding their 

consumption and adopt 

targeted fishing 

strategies



Materials

and methods

7543 commercial fish 
samples 

 Engraulis
encrasicolus

 Sardina pilchardus

 Scomber scombrus

 Lepidopus caudatus

 Trachurus trachurus



Visual inspection and chloro-

peptic digestion

Infestation parameters assessment



Morphological identification

Boring tooth

Morphotype I

Mucron



Species identification

Hinf I 

Hha I

1 Anisakis typica

2 Anisakis pegreffii

3 Anisakis simplex

4 Genotipo Ibrido

5 Anisakis paggiae

6-9 Anisakis pegreffii

K1 Anisakis pegreffii

K2 Anisakis simplex

K3 Anisakis physeteris

PCR-RFLP: Identification of Anisakis species (Zhu et al. 2000)



Materials

and methods

 Epizootic parameters 
calculated by QP 3.0 
software



RESULTS
 8362 larvae found in all the fish samples examined

 Prevalence:      sardines (3.68%)        silver scabbardfish (100%) 

 Mean intensity:       anchovies and sardines (1)       silver scabbard fish (157,7)

 All the larvae collected belonged morphologically to Anisakis spp. morphotype I

 10% of the larvae collected were subjected to molecular analysis

 81,5% A. pegreffii
 13,2% A. simplex s.s.
 5,1% A. simplex s.s./A.pegreffii Hybrid form
 0,2% A. typica



Y axis = prevalence of infestation (%)
X axis = Month of sampling
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Y axis = prevalence of infestation (%)
X axis = Month of sampling
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Y axis = Mean intensity X axis = Month of sampling
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Work package 2

Assess the presence of 

Anisakis spp.  in farmed 

fish of the Mediterranean





Materials and 
methods

151 samples of European

Sea bass (Dicentrarchus

labrax) examined by 

visual inspection and 

artificial digestion



RESULTS

Presence of two Anisakis pegreffii
nematodes in only one sample 



The European sea bass sample infected by Anisakis showed 

a low Fulton’s K index (0.83)

Particular stressed condition that lead the fish to feed on 

infected crustaceans and small fish entering the cage





Work package 3

Carry out and validate a 

commercial Loop mediated 

isothermal amplification 

(LAMP) for the rapid 

detection of Anisakis

parasites in processed fish 

products



What can be done for the fishery sector to 

help manufacturers establish concepts for 

the hazard analysis (HACCPs)?

Need of a rapid, low cost and easy method

to detect the presence of Anisakis in

processed fish products.



COMMERCIAL LOOP-MEDIATED ISOTHERMAL 

AMPLIFICATION (LAMP) ASSAY 

FOR THE RAPID DETECTION OF ANISAKIS DNA IN 

PROCESSED FISH PRODUCTS



LOOP-MEDIATED ISOTHERMAL AMPLIFICATION 

(LAMP)



LAMP assay: Primer design

 14 DNA sequences belonging to Anisakis spp. reported in GenBankTM were
considered for primer design

 Several assumptions were considered (distances between primers, GC
content, melting temperature, absence of complementarity/regions of
secondary structures) taking into account the time to results parameter.

 A set of 6 primers was designed (two outer (F3 and B3), two inner (FIP and
BIP) and two loop (LF and LB)) using the Primer Explorer software



LAMP assay: Extraction optimization

250±50 mg 

4 ml

Extraction buffer

Incubation 40±5 min

1:5 dilution 

Best conditions for effective real-time detection of DNA 

amplification by the LAMP method proposed



LAMP assay optimization

Best conditions for effective real-time detection of DNA 

amplification by the LAMP method proposed

 Real time monitoring of the time and temperature of 

reaction;

65°C 35 min



LAMP assay validation

 n. 40 homogenised farmed trout

 n. 40 homogenised farmed sea bream 

 n. 40 homogenised farmed salmon

Naturally negative (non-contaminated by Anisakis) samples:

 n. 40 anchovy paste

 n. 40 anchovy in oil

 n. 40 salted sardines

Naturally positive samples for matrix effects evaluation

Anisakis larvae collected from

L. caudatus, C. harengus and M.

merlucius for artificial infestation



LAMP assay validation

Specificity

Two different experiments

Twenty samples of each processed fish product type, of which 

ten artificially infested (5 with genomic DNA and 5 with larvae)

Artificial contamination with 

Genomic DNA: 

 P. decipiens s.s., 

 P. krabbei, 

 P. cattani, 

 P. azarasi, 

 C. rudolphii A

 Hysterothylacium aduncum

(tested in duplicate)

Artificial infestation with larvae:

 Pseudoterranova sp.

 Contracaecum sp.

 Hysterothylacium sp. 

(subjected to DNA extraction and 

analysed in duplicate)



LAMP assay validation

Sensitivity

Two different experiments

Twenty samples of each processed fish product type

Artificial contamination with 

Genomic DNA: 

 A. pegreffii

 A. simplex s.s.

 A. typical

 A.ziphidarum

 A. physeteris

(tested in duplicate)

Artificial infestation with larvae:

 Anisakis spp. type I

 Anisakis spp. type II 

(subjected to DNA extraction and 

analysed in duplicate)

LOD: Serial 10-fold dilution of the DNA extracted from 

Anisakis spp. larvae with nuclease-free water

(10 replicates from each sample type independently)



RESULTS

 Sensitivity of 100% for each sample type analysed - Able to detect each

sample contaminated with A. simplex s.s., A. pegreffii, A. physeteris, A.

ziphidarum and A. typica DNA.



RESULTS

 The assay detected Anisakis spp. DNA to a dilution of 10-4 (0.00022 ng

µl-1), giving an amplification for all the replicates



RESULTS

 No amplification in uninfected samples specificity =100%. 

No amplification was obtained on processed fish samples contaminated

with Contracaecum sp. Pseudoterranova sp. and Hysterothylacium sp.

larvae and DNA





CONCLUSIONS
WP1: The data obtained are useful to plan

a seasonal fishing strategy to reduce the

risks related to the presence of Anisakis in

fish products.

WP2: First report on the presence of

Anisakidae nematodes in farmed European

sea bass. However, due to the low

prevalence found, the risk in farmed fish

remain very low.

WP3: The rapidity, sensitivity, and ease of

use suggest that LAMP assay can be a valid

alternative for routine examination in the

fishery sector to help manufacturers

establish concepts for hazard analysis and

critical control points (HACCPs) evaluation.
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