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• Characterization	of	immune	related	genes	
for	meagre	and	amberjack	

• Vaccine	development	(Halibut	and	meage)	

Immune	
system	

• Nocardiosis	(meagre)	
• Epitheliocystis	(amberjack)	
• Vibriosis	and	other	bacteria		

Bacterial	
diseases	

• Life	cycles	
• Antiparasitic	treatments	
• Management	

Parasites	

• Systemic	granulomatosis	
• Chronic	Ulcerative	Dermatopathy	Non-infectious	

diseases	



Systemic granulomatosis 

•  Bottleneck	for	meagre	production	
•  Disease	of	unknown	aetiology	
•  Affects	100%	of	the	population	
•  Severity:	from	very	mild	(undetected)	to…..you	will	see	
•  Major	task	for	WP24	



























Hypotheses 

Nutritional	(metabolic?)	disease	
• Visceral	granulomas	in	sea	
bream-hypetyrosinaemia	
• Visceral	granulomas	in	brook	
trout	
• Renal	granulomas	in	turbot	
•  Some	reports	in	cichlids	and	
goldfish	

Disease	caused	by	pathogens	
• Nocardia/mycobacteria	
• Other	granuloma-inducing	
pathogens	(fungi,	bacteria,	
intracellular	parasites…)	





DIVERSIFY WP24 
feeding trials 

HCMR	
•  Effect	of	Vitamin	D	
•  Effect	of	Ca/P	ratio	
•  Effect	of	plant	proteins	

FCPCT	
•  combined	effect	of	vitamins	E,	C	
and	carotenoids	
•  effect	of	Se,	Mn	and	Zn	

Ramon	Fontanillas	



General conclusions 

• Vitamin	D3	supplementation	did	not	result	in	improvement	of	SG		
• High	P	content	in	the	diet	improved	the	condition		
• Replacement	with	plant	protein	worsens	SG	
• High	dietary	content	of	the	antioxidants	vitamin	E	and	C	increased	
the	incidence	and	number	of	fish	with	lower	severity	of	SG	
•  The	addition	of		Zn,	Mn	and	Se	did	not	ameliorate	the	granuloma	
incidence	or	severity	

	



Recommendations 

A	combined	diet	with	high	percentage	of	fishmeal	(60%)	and	high	
dietary	content	of	P	(15gkg-1)	and	antioxidants	vitamins	E	and	C.		
	



Further hypothesis for granulomatosis 

• Other	nutritional	metabolic	factors	
• Genetic	background	(diversity	of	broodstock)	
• Unknown	and	invisible	pathogen	



Chronic Ulcerative Dermatopathy: The disease 

Murray	cod,	freshwater	

Sharpsnout	seabream	and	
meagre	in	seawater	



The lateral line organ 









Chronic Ulcerative Dermatopathy 

• Directly	linked	with	the	use	of	borehole	water	
• Unknown	aetiology	
•  Implication	of	osteoclast/osteoblasts	



Ontogeny of the lateral line in meagre 

Neuromasts	on	the	skin	of	meagre	larvae	(1-3	dph)	

Sensory	cells	
Mantle	cells	

Support	cells	



bone	 neuromast	
epidermis	

bone	

17-25	 dph 	(TL:	 5.7-13.7	mm)	 :	 formation	 of	 the	 basic	 lateral	 line	 canals	 of	 the	 head		
(infraorbital,	supraorbital	and	mandibular)	



40	dph	(TL:	35	mm)	:	completely	developed	lateral	line	



First signs of the disease (46 dph) 



First signs of the disease (46 dph) 



SEM 



SEM 



Gene expression (56dph) 

Osteoclastic	enzymes	 Osteoblast	activity	



Recovery 

8	month	fish:	Borehole	water																																					Natural	seawater	



Sciaenacotyle panceri 

• Gill	monogenean	(Polyopsithocotylea)	
• Highly	host-specific	
• Direct	life-cycle	
•  Large	size	(up	to	10	mm)	
• Blood-feeding	
• Can	propagate	in	extremely	high	numbers	
• Cause	gill	hyperplasia,	anemia	and	eventually	death	
• Mortalities	can	be	severe	esp.	in	large	fish	(reaching	commercial	size)	















Life cycle 

Photos	from:	
Merella,	P.,	Cherchi,	S.,	Garippa,	G.,	Fioravanti,	M.L.,	
Gustinelli,	A.	and	Salati,	F.,	2009.	Diseases	of	aquatic	
organisms,	86(2),	pp.169-173.	



Parasite management 

• Break	the	life-cycle	
• Adults	and	oncomiracidia	are	susceptible	to	treatments,	eggs	NO	
•  Two	to	three	consecutive	treatments	with	15-20	days	interval	
• All	stocks	should	be	treated	simultaneously	
•  Formalin	treatment	ineffective	
• Praziquantel	very	effective,	but	not	licensed	
• Peroxide?	
• Cinnamon	as	a	feed	additive	showed	promising	results	(IRTA)	
• Monitoring		



Epitheliocystis 

Infectious	disease	affecting	a	wide	range	of	wild	and	cultured	fish	
Global	distribution	
First	observed	in	1920		
Described	and	named	in	1969	
Caused	by	intracellular	pathogens	(Chlamydia?)	
Inclusions	in	gill	and	skin	epithelium	of	the	fish	
Despite	efforts,	no	epitheliocystis-related	agent	has	been	isolated	in	
culture	until	today	
	



Epitheliocystis and HCMR 

100%	mortality	in	greater	amberjack	(Seriola	dumerili)	larvae	
80%	mortality	in	common	dentex	(Dentex	dentex)	larvae	
>50%	mortality	in	sharpsnout	seabream	(Diplodus	puntazzo)	
	
	
In	some	cases	100%	mortality	overnight		
	







Epitheliocystis 





Novel findings regarding epitheliocystis 

Caused	by	various	unrelated	bacteria	
Ca.	Endozoicomonas	cretensis	
Ca.	Ichthyocystis	sparus	
Ca.	Ichthyocystis	hellenicum	
…and	various	Chlamydia	
In	most	of	the	times	more	than	one	species	co-infect	the	same	fish	
(same	filament)	







Toolbox for proper diagnosis 

• PCR	
• qPCR	
• histology	
•  Fluorescence	In	Situ	Hybridization	(FISH)	
•  Electron	Microscopy	
• μCT	

Prof.	Lloyd	Vaughan	
University	of	Zurich	
Functional	Genomic	Centre	
HCMR	
	



Epitheliocystis in greater amberjack in Greece 
is caused by a novel Ichthyocystis species 





Epitheliocystis in greater amberjack 

At	early	larval	stages	can	be	lethal	
Transition	from	hatchery	to	sea-cages	(first	months)	
Mortality	is	generally	low	and	lesions	resolve	without	treatment	quite	
fast	
However,	epitheliocystis	does	not	come	alone	!!!	
Mortalities	can	be	high	when	gills	are	also	infected	by	Zeuxapta	
seriolae	
	



Zeuxapta seriolae 

Monogenean	parasite	
Infects	the	gills	
Causes	anemia	
High	mortalities	(~100%)	
The	most	important	pathogen	of	greater	amberjack	



Life cycle 





Generation	times	
Egg	hatching	times:	
13oC:	21d	
18oC:	10d	
21oC:	7d	
From	hatching	to	maturity:	
13oC:	45d	
18oC:	36d	
21oC:	21d	
	
	







Treatment 

Formalin	ineffective	even	at	very	high	doses	
Hydrogen	peroxide	extremely	effective	
75	-	100	ppm	for	20-30	min	
Toxic	to	fish	at	higher	temperature	
It	kills	adults	and	juvenile	parasites	but	not	eggs	
It	needs	a	second	(and	third)	treatment	
Praziquantel	in	feed	(and	as	a	bath)		
Recurrent	infections	throughout	the	year	



	
	
	
Will	greater	amberjack	become	the	Med	salmon?	



Integrated Pest Management 

•  Salmon	aquaculture	in	Canada	and	Norway	
•  Sea	lice	
•  Sustainability	
• Use	of	chemicals	
• Protection	of	the	environment	and	the	consumer	
• Protection	of	the	wild	stocks	















Integrated Pest Management 

• Collective	decision		
• Regulatory	authorities	
• Veterinary	authorities	
• Research	centers	
•  The	most	important	future	direction	for	sustainability	



Thank you very much 


