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Bibliographic	Research	about	atypical	mycobacteriosis	in	Ornamental	fish.	
	

Introduction:Fish-diseases 
 
The	recognition	of	diseases			affecting	ornamental	fish	is	very	delicate	and	important.	

The	breeder			must	be	careful	in	diagnosing	the	pathogens	responsible	for	outbreaks	of	disease.	

Often,	the	high			mortality	rate			of	fish	is	due	to	a	different	causes	and	often	attributable	to		bad	
management	inputs	of	livestock	(Untergasser,	1989).	

The	 factors	 that	 affect	 the	 health	 of	 fish	 are	 mainly	 environmental	 (physicochemical	 parameters)	 or	
biological	 agents	 such	 as	 parasitic	 and	 infectious	 diseases.	 Among	 the	 components	 of	 abiotic	 factors	 (in	
farming)	 that	 may	 cause	 actual	 disease	 or	 predisposition	 to	 bacterial	 or	 parasitic	 diseases	 the	 physical	
chemical	parameters	must	be	considered,	temperature,	salinity	and	the	content	of	nitrogenous	substances.	

Bacterial	infection	in	ornamental	fish	trade	
	
Bacterial	diseases,	 such	as	internal	 infections	 (septicaemia)	and	external	 (corrosion	of	 skin	and	 fins),	are	
the	major	cause	of	mortality	in	ornamental	fish.		

The	 role	 of	 these	micro-organisms	may	 vary	 from	 that	 of	 a	 primary	 pathogen	 to	 that	 of	 an	 opportunist	
invader	of	a	host	rendered	moribund	by	some	other	disease.	

Many	of	these	germs	are	a	usual	component	of	the	standard	bacterial	flora	in	aquatic	habitats	(often	they	
live	inside	the	media	of	biological	filter).	

Stressors,	often	inevitable	in	farm	system	or	during	transport,	predispose	fish	to	bacterial	born-diseases.	

The	diagnosis	is	not	always	easy	because	many	times	the	fish	lack	specific	symptoms.	

Laboratory	tests	(e.g.	culture	of	Mycobacterium	and	histology	of	lesions)	should	be	used	as	soon	as	possible	
to	determine	the	pathogen	agent	and	their	susceptibility.		

Gram-positive 
Gram-positive	infections	are	less	frequent	in	ornamental	fish,	but	they	are	still	very	important	with	regard	
to	 bio	 security	 and	 risk	 management.	 Streptococcus	 spp.	 infections	 have	 been	 reported	 particularly	 in	
Cichlidae	and	in	marine	ornamental	fish.		

In	acute	infection,	signs	develop	in	a	few	days,	gross	ascites	occur,	as	well	as	dermal	lesions.		

Exophthalmia	 is	 characteristic	 of	 the	 chronic	 stage	 as	well	 as	 poor	water	 quality	 (also	 called	Popeye	 in	
tropical	fish).	

Other	infections	are	caused	by	Gram-positive	bacteria	belonging	to	the	genus	Mycobacterium	and	Nocardia	
infections	that	cause	chronic	nodular	features	(S.	Chinabut,	1999).	

It	has	been	reported	in	all	species,	including	Puntius	tetrazona,	Poecilia	reticulata	and	Paracheirodon	innesi	
(neon	Tetra).	

With	control	of	stress	factors,	elimination	of	poor	farming	practices,	valid	quarantine	protocol	and	a	correct	
diagnosis	it	is	possible	to	combat	and	eradicate	all	the	major	diseases	caused	by	bacteria.	

Atypical	mycobacterium	

The	 classification	 of	 mycobacteria	 is	 rather	 complex.	 The	 term	 "atypical	 mycobacterium"	 or	 "fish	
tuberculosis'	refers	to	various	disorders	localized	or	systemic,	with	chronic	evolution,	supported	by	Gram	
positive	 bacteria	 alcohol-acid	 resistant	 saprophytes	 belonging	 to	 the	 genus	 Mycobacterium,	 with	 a	
cosmopolitan	 distribution	 (but	 not	 belonging	 to	 the	 species	Mycobacterium	tuberculosis,	M.	bovis	 and	M.	
leprae).	 The	 first	 record	 of	micobacteriosis	 in	Ornamental	 fish	was	 reported	and	 isolated	 in	coral	 fish	 in	
1910,	subsequently	in	neon	tetra	in	1953	(Chinabut,	1999).		

These	 include	 the	single	Genus	Mycobacterium	characterized	by	 the	properties	of	alcohol-acid	 resistance,	
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aerobic	asporigen,	these	are	essential	(the	Mycobacterium	do	not	stain	with	Gram	stain	due	to	the	particular	
composition	of	their	cell	wall	that	has	a	high	lipid	content,	around	60%	of	their	dry	weight.	

They	are	saprophytic	and	ubiquitous	in	water,	soil	and	sediment,	very	resistant	to	physical	agents	and	they	
can	survive	for	 long	periods	in	the	environment.	They	appear	to	be	cosmopolitan	(there	are	no	countries	
germ-free).	

The	method	of	diagnosis	is	close	to	culture	of	Mycobacterium	and	histology	of	internal	lesions.	

The	incidence	of	this	disease	in	variable	and	depends	of	many	factors	such	as	management,	age	of	hosts,	
environmental	condition,	origin	of	the	specimens,	however	is	average	from	10	to	25	for	the	ornamental	and	
up	to	90%	for	wild	population	(is	not	clear	if	this	data	is	related	to	wild	fish	in	general	or	wild	ornamental	
fish).		

SYSTEMATIC:		

Atypical	mycobacterium		

Order:	Actinomycetales		

Family:	Mycobacteriacea		

	 	 Genus:	Mycobacterium	

	There	are	various	criteria	for	identification,	including:	growth-rate,	pigments	produced,	morphology	of	the	
colonies,	and	resistance	to	antibiotics	that	can	be	used	as	a	taxonomic	proposal.	

Morphologically	these	are	pleomorphs,	immobile,	non-obligatory	Gram+	with	a	diameter	of	0.2-0.6	µm.	

Atypical	mycobacterium	(in	fish)	are	classified	as	NTM	or	Mott.	

Runyon	groups:	

GROUP	I:	Photochromogens.	

A	slow	growth	saprophyte	species	(incubation	over	7	days).	They	are	called	Photochromogens	because	they	
only	produce	pigments	when	exposed	to	light.	

Examples:	Mycobacterium	marinum	(isolated	form	coral	fish),	M.	kansasii,	etc.	

GROUP	II:	Scotochromogens.	

A	slow	growth	saprophyte	species,	also	called	real	chromogens,	they	produce	pigment	both	when	exposed	
to	light	and	in	the	dark.	

Examples:	Mycobacterium	gordonaee,	M.	xenopi,	etc.	

GROUP	III:	Non	chromogens.		

Slow	growth	mycobacterium	(over	7	days),	non	chromogens	(do	not	produce	pigments).	

Examples:	Mycobacterium	avium,	M.	terrae,	etc.	

GROUP	IV:	Rapid	growth.		

These	require	less	than	7	days	incubation	for	growth,	and	have	variable	pigmentation.	They	are	present	as	
saprophytes	in	soil,	water	and	plants.	

Examples:	Mycobacterium	chelonae	(isolated	 in	 turtle	and	 in	 salmonid),	M.	fortiutum	(isolated	 from	neon	
tetra),	etc.	

HOSTS		and	Geographical	Distribution	

Mycobacteria	 are	 cosmopolitan	 and	 ubiquitous	 and	 by	 definition	 all	 fish	 species	 are	 susceptible,	 is	 also	
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relevant	in	anadromous	fish	species	as	a	cause	of	high	mortality	in	juvenile	specimens.	

The	 spread	 of	 this	 disease	 is	 by	 feed	and	 contaminated	media	 (e.g.	water),	 excrement	and	dead	 fish	 not	
readily	eliminated	from	the	facilities.	

• More	than	160	fish	specie	are	subject	to	this	disease.	
• Found	also	in	fish	feed	(such	as	trash	fish	food)	and	Penaeidae	ssp..	
• Extremely	variable	prevalence,	from	10	to	100%.	
• Extremely	variable	prevalence	in	ornamental	fish	depending	on	whether	they	are	wild	or	bred.	
• Statistical	data	on	ornamental	fish	from	Southeast	Asia	gives	cause	for	concern.		
	

CLINICAL	SIGNS		

It’s	 a	 chromic	 disease	without	 massive	 mortality.	 The	 injuries	 in	 the	 fish	 are	 normally	 localized	 in	 the	
cutaneous	layers	and	in	the	internal	organs.	In	the	early	stage	of	infection	the	following	organs	are	affected:	
liver,	kidneys	and	spleen	(Mycobacteriums	spp.	have	also	been	found	in	the	swim	bladder).	

ORNAMENTAL	FISH			

They	 are	 the	most	common	 chromic	 bacterial	 diseases	affect	 ornamentals.	 All	 fish	 family	 are	 interested,	
mainly	in	breed-specimens:	Characidae	 (Tetra),	Anabantidae	 (Betta	 and	Gouramis),	Cyprinidae	 (Goldfish),	
Cichlidae	 (Discus,	 Angels,	 Apistogramma	 ect.).	 In	 some	 cases	 are	 reported	 cases	 of	 infections	 to	 wild	
specimens	 e.g.	 Symphysodon,	 Pterophyllum	 and	 Cheirondon	 axelrodi.	 Aquarium	 fish	 disease	 by	
Mycobcteriosis	is	often	caused	by	the	Mycobacterium	marinum	and	Mycobacterium	fortuitum	(Noga,	2000).	
Mycobacterium	chelonae	is	less	frequent	as	a	fish	pathogen	(Wildgoose,	2001).	

External	signs:	

Anorexia,	 emaciation,	 lethargy,	 hemorrhagic	 nodules	 or	 ulcers	 on	 the	 skin,	 darkening	 of	 the	 skin,	
desquamation	 and	 skeletal	 deformation,	 a	 series	 of	 deaths	 in	 the	 tank.	 Sometimes	 exophthalmia	 or	
protuting	eyes.	Poor	growth	and	fin	rot.		

Internal	signs:	

Increase	 in	volume	and	 loss	of	 consistency	 in	spleen,	 liver	and	kidneys,	presence	of	characteristic	white-
grey	nodules	in	internal	organs,	peritonitis	and	ascites,	fluid	accumulating	in	peritoneal	cavity.	

PUBLIC	HEALTH			

• NTM	are	opportunist	pathogens.	
• The	pathologies	induced	by	these	germs	are	not	contagious;	the	appearance	of	the	same	indicates	the	

existence	of	a	source	of	organic	contagion	and	a	host	with	its	immune	system	compromised.	
• The	most	 frequent	 cause	 of	 zoonoses	 of	 atypical	mycobacterium	 is	Mycobaterium	marinum	 while	M.	

chelonae	and	M.	fortuitum	are	opportunist	species	more	rarely	found	in	humans.	
• In	aquariums	there	are	mostly	cases	of	cutaneous	infections	of	the	soft	tissues	in	pre-existent	injuries.		
• Risks	for	operators	in	the	sector.	
• Infection	is	through	inhalation,	ingestion	and	contact	(contamination	of	continuous	skin	solutions).	
• All	cutaneous	manifestations	caused	by	these	germs	are	persistent	and	difficult	to	cure.		

	
	

TREATMENT	
This	fish	disease	is	difficult	to	eradicate	therefore	No	effective	treatment	is	known:	good	quarantine	period	
(up	 of	 two	 months),	 disinfection	 of	 aquaria	 and	 equipment,	 destruction	 of	 infected	 stock,	 avoid	
overcrowding	are	the	best	practice	used	in	ornamental	fish	facilities.	
Some	authors,	instead,	report	that	an	effective	treatment	against	mycobacteria	is	possible	only	at	the	initial	
stages	of	the	disease	(as	a	result	of	early	diagnosis,	such	as	culture	of	Mycobacterium	and	histology	of	
internal	and	external	lesions).	Some	antibiotics	have	been	found	effective	in	laboratory	tests	such	as	
erythromycin,	rifampicin	and	doxycycline.	
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