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Table 1: Various characteristics of the ectoparasite A. Ocellatum.

Category

Description

Host fish or intermediate host species

Susceptible host characteristics

Environment of infected hosts

Diagnosis of infected fish
Stage(s) of isolated parasites

Size of parasitic stages (um)

Target organ

Isolation technique(s)

Culture medium

Transport / Storage conditions

Parasite examination

Optimal fixative if necessary

All fish. The parasite has no intermediate host.

Juvenile fish show higher susceptibility. Both sexes show
no difference.

Salinity: Tolerates a wide range of salinity, but 30-35 ppt
is optimal.

Temperature: Temperatures below 14°C have a negative
effect on parasite survival

Oxygen: Oxygen deficiency has a negative effect
Atmospheric events: Storms and windy conditions help
the spread of dinospores.

Observation of clinical signs

Trophonts from target organs

Early-stage trophont: 27x23 pm; Mature trophont: 70-130
x 50-60 um; Tomont up to 350 um; Dinospores: 9-11 x
10 pm.

Depends on parasite load. Gills are the primary site of
infection, followed by fins and eyes.

Freshwater bath. Trophonts can be isolated by scraping
the gills.

Saltwater, 102/HBSS can also be used.

Tomonts can be stored in saltwater containing antibiotics
in plastic petri dishes in an incubator at 16.5 £ 0°C. The
container lid must be sealed.

Tomont development must be checked periodically using
an inverted microscope.

Formaldehyde
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Table 2: Treatment strategies for A. ocellatum infection.

Treatment Dose and time Notes Sources
Copper 0.12-0.15 mg/L, 10-14 Must be maintained within this Landsberg et al., 1994;
PP days range, one-time exposure Lietal., 2022
Salinity tolerance of isolated .
Chloroquine 5-10 mg/L, 10 days samples varies, but freshwater is Landsberg et al., 1994;

Salinity reduction

Salinity

Hydrogen Peroxide
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10-14 days, 0-100 ppt

5 minutes, 3 times every
three days

75 mg/L, 30 minutes;
repeat after 6 days, then
transfer to uninfected
tank

100-200 mg/L, 6 t0 9

usually required for treatment.

Fish must be transferred to an
uninfected environment after each
treatment to prevent re-infection by
isolated trophonts.

Fish must be moved to an uninfected
environment within 24 hours after
the last treatment to prevent re-
infection by isolated trophonts. After
two weeks, trophonts are not
isolated.

Fish must be transferred to an
uninfected environment to prevent
re-infection by isolated tomonts.

Li et al., 2022

Landsberg et al., 1994;

Ragab et al., 2022

Landsberg et al., 1994;

Ragab et al., 2022

Moreira et al., 2013

Ragab et al., 2022;
Roberts, 2001

hours

. 50 mg/L, 1 hour; repeat
Formalin 15 days later

; 4 mg/L, 7 hours; repeat
Formalin 15 days later
Lasalocid 1 mg/L, 24 hours

Temperature Temperature below

reduction 15°C

Water-soluble form is required.

Tolerance level of isolated samples

Ragab et al., 2022;
Roberts, 2001
Ragab et al., 2022;
Roberts, 2001
Ragab et al., 2022;
Roberts, 2001
Ragab et al., 2022;

varies. Roberts, 2001
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Abstract

Dinoflagellate parasites are among the most important protozoan pathogens affecting ornamental fish in both
freshwater and marine environments. This review summarizes the biological characteristics, pathological
manifestations, histological alterations, and diagnostic features associated with infections caused by
Amyloodinium ocellatum and Piscinoodinium pillulare. Amyloodinium ocellatum, the etiological agent of marine
velvet disease, is a parasitic dinoflagellate with a direct life cycle and a worldwide distribution in tropical and
temperate aquatic environments. Transmission occurs through direct exposure to infective dinospores present in
the water. The gills are the primary target organ, although severe infections may also involve the skin, fins, and
eyes. Histopathological changes commonly include excessive mucus production, gill congestion, epithelial
hyperplasia, vacuolar degeneration, epithelial desquamation, fusion of secondary lamellae, and, in advanced
cases, tissue necrosis. Piscinoodinium pillulare, the causative agent of freshwater velvet disease, exhibits
morphological and developmental characteristics similar to those of A. ocellatum but primarily infects freshwater
fish species. Diagnostic approaches commonly rely on microscopic examination and histopathological staining
methods, including May—Grunwald—Giemsa and hematoxylin—eosin staining, while iodine staining may assist in
detecting amyloid granules. This review highlights the pathological significance of dinoflagellate infections in
ornamental fish and emphasizes the importance of accurate histopathological diagnosis for disease management
in aquaculture systems.

Keywords: Dinoflagellates; Amyloodinium ocellatum; Piscinoodinium pillulare; Ornamental fish;
Histopathology; Velvet disease.
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