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Treatment: NO drugs have been approved by the
FDA for use in flatfish. Persons using such drugs
are in violation of the law and may be subject to
legal proceedings. Suggested treatments herein
are given in the event that these drugs are
approved. Treatment is difficult and related to
system design. The life cycle of the agent is such
that treatment of infected fish s not practical.
Therefore, if treatment s attempted it must be
directed at the free-swimming, intermediate,
infectious stages (tomites). Fish held in closed
systems must be removed (o treatment tanks
where the water is treated with a 0.4 ppm cupric
sulfate (CuSO4*5H;0) solution (0.} ppm copper
ion) for at least ten days to kill the tomite arising
from the trophonts. To achieve the desired level
of copper 0.4 ml (8 drops) of a stock copper
solution/liter of water is used. The stock sotution
is made by dissolving | gram of cupric sulfate in
one liter of water (1 mg/ml). The infected closed
system is not treated with copper but is allowed to
lie unused for at least two weeks and, if possible,
the temperature raised to 25°C. Tomites unable to
find a host will die. Fish are returned ta the
system after both are treated. Cupric sulfate 13
toxic and should be used with caution. In flow
through systems treatment is even more difficult.
All infected fish should be moved to the end of
the system and water flow increased. [f facilities
are available for treatment and it is economically
feasible infected animals should be placed in
treatment tanks.

Preventive Measures: 1t is possible that ozone or
UV irradiation may be of value in killing tomites
but this is not certain. It the culturist is
introducing new fish to a system and has had
problems with this parasite it may be wise fo
quarantine and treat the new fish prior to
introducing them to closed systems. The use of
sand filters capable of removing agents greater
than 25 microns in size should be considered.

DISEASES OF UNKNOWN CAUSE

Name: Early larval mortality (a.k.a. regional
hepatic necrosis; pancreatic necrosis; swim
bladder dystrophy; gastrointestinal
atrophy/degeneration; larval enteritis).

Agent: Unknown.

Significance: This condition is of major
significance in the culture of flatfish and has been
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reported in turbot in Europe and summer flounder
in North America. The condition was first
reported by experimentalists and later by
culturists raising fish from eggs. Mortalities may
approach 70 to 80%. It is evident from the
number of abnormalities reported (see Name
abovey) that the condition is probably of multiple
cause.

Clinical Signs: Chinical signs are limited to
significant mortality in fish from six (o 40 days of
age. Amimals appear to be feeding but become
lethargic and are found dead on the bottom of the
tank. Mortalities are constant, with more and
more animals found dead each day for a few
weeks after onset. The mortalities are reminiscent
of those scen in salmomd swim-up fry going on
feed but persist and far exceed loses observed in
salmon culture.

Diagnosis:

Clinical Pathology - None.

Postmortem examination - Gross examination is
difficult 10 impossible considering the size of the
animals. Therefore, abnormalities noted to date
have been from microscopic examination. The
development of the abnormalities appears to be
age-related m both feeding and non-feeding fish.
A synopsis indicates:

Six to eight dav larvae - Gl atrophy.

Nine to 15 day larvae - Gl atrophy; swim

bladder dystrophy; myocardial hyperplasia.

Fifteen to 40 day larvae -~ Enteritis with

bacteria on surface of mucosal cells; hepatic

necrosis; pancreatic necrosis; non-inflation of
swim bladder.

The cluster of lesions observed in animals
over 15 days of age indicate a bacterial infection
finding origin in the Gl tract. Vibrio have been
recovered from the Gl tract of apparently healthy
turbot. Further, Japanese investigators have
reported larval mortality due to an enteritis caused
by Vibrio sp. It has also been hypothesized that
the source of virulent bacteria could be the water
or the feed (rotifers). Culture facilities in North
America often contain Vibrio sp. and there is
some evidence that mortalities are related to
levels of these bacteria on the surface of rotifers
fed the fish.

Tissues to be submitted for laboratory
examination - Whole fish in formalin.
Treatment: Unknown.



Preventive Measures: Since the cause of these
mortalities 1s uncertain, ne preventive measures
can be suggested.
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Table 1. Summary of Flatfish Diseases

DISEASE EUROPE JAPAN/KOREA NORTH AMERICA |

JAPANESE SHOTTED SUMMER
HALIBUT TURBOT FLOUNDER HALIBUT FLOUNDER

VIRAL

Birnavirus

Fish encephalitis virus (FEV)

Herpesvirus scophthalmi

Infectious pancreatic necrosis virus (IPNV) X
Iridiovirus-like

Noda virus X
Lymphocystis

Patamyxovirus

Picornavirus-like encephalomyelitis
Rhabdovirus olivaceus (Hirame virus; HRV)
Red Sea Bream iridiovirus

Turbot aguarovirus

Viral deformity virus

Viral epidermal hyperplasia (Herpesvirus)

Viral epidermal necrosis

Viral nervous necrosis (VNN)

Viral erythrocytic necrosis (VEN)

Viral hemorrhagic septicemia (VHS)

BACTERIAL
Aeromonas salmonicida X
Edwardsiella tarda

| Enterococcus seriolicida

Enterococcus sp.

' Flavobacterium scophthalmii

Flexibacter maritimus

F. ovolyticus

Fiexibacter sp.
Mycobacteriosis
Nocardia kampachi

N. seriolae

Pasturella piscicida
Pseudomonas anquilliseptica
Serratia liquefaciens
Streptococcus parauberis
Streptococcus sp.

Vibrio alginolyticus

V. anguillarum

V. campbelli

V. carchariae

V. costicola

V. damsela

V. fluvialis

RIS

PR e

>

P Y

X e

M5 b

gl

X

b

WK R PP PR X

P PR

Pl

NRAC Publication No. 00-001

11




IDISEASE

EUROPE ~~~ JAPANROREA™  NORTH AMERICA

JAPANESE  SHOITED SUMMER
HALIBUT TURBOT  FLOUNDER HALIBUT FLOUNDER

BACTERIAL Continued

V. gazogeus

V. ichthyoenteri

V. parahemolyticus

V. scopthalmi

V. tusiashi

Vibrio sp. (larval intestinal necrosis)

FUNGAL
Exophiala sp.
Hormonconis resinae
Lchthyophonus hoferi

PROTOZOAL
Amoebic gill infection
Dermal ciliate (Order Scuticociliatidae)
Crytocarvon irritans

| Cryptocarvon sp.
Enterocytozoon sp.
Hemogregarina sachi
Ictyobodo sp.
Tetramicra brevifilum
Trichodina hippoglossi
Trichodina sp.

HELMINTHAL
Gyrodactylus sp.
Neobenedenia girella
Metacercaria, unidentified

COPEPODAL

Lepeoptheirus hippoglossi

| Lernaeocerus sp. (Anchor worms)
| Sea lice, unidentified

UNKNOWN CAUSE
Early larval mortality'
Enteritis, necrotic
Epidermal papillomas

Fat cell necrosis syndrome
Hepato-renal syndrome
Nephrocalcinosis

Visceral granulomatosis
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'ak.a. regional hepatic necrosis;pancreatic necrosis; swim bladder dystrophy: GI atrophy/degeneration;

larval enteritis.
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